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Executive Summary

Background

In December 2000 a regiona study
was undertaken to develop a plan that Thurston Regional ITS Architecture Study Area
will guide the deployment of
Intelligent  Transportation  Systems
(T in Thurston County,
Washington. The study focuses on
urban areas within Thurston County
including the cities of Olympia, Lacey,
Tumwater, Yelm, Tenino, Bucoda,
Rainier, and Rochester (see Figure E
1). The major activities undertaken as
part of this study included:

?? Collection and coordination of
ideas from the participating
agencies in the study area
through  engagement  and
facilitated discussion of
stakeholder input via
workshops and one-on-one or
group interviews,

Definition of  transportation Figure E-1: Thurston Region Study Area
issues and needs for the area;

Development of a User Needs,

User Services ad User Requirements Report (Tech Memo #1);

Development of a Regional System Architecture (TM #2);

Development of a Public Transportation System Architecture & Strategic Plan (TM #3);
Development of a Thurston Region Implementation Plan; and

Development of a Final Report.

3

3

3333

Why an ITS Architecture?

This report summarizes the development of aregional ITS architecture for the area. This system
architecture provides a framework from which to define and illustrate how system components
interact to achieve the system goals, and provides useful information for the development of
projects that implement the physical and functional aspects illustrated by this same framework.

The Federal Highway Administration (FHWA) issued an architecture rule on January 8, 2001
that required the development of aregional TS system architecture, consistent with the National
ITS Architecture, as a precursor to receipt of future federal funding for ITS projects. Regions
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that already have ITS projects in place (like the Thurston Region) have up to four years from the
date of this rule to develop an ITS architecture. Though this program was initiated prior to the
enactment of this regulation, development of this architecture was intended to meet both the
requirements and the spirit of the FHWA regulation.

The architecture describes the information sharing interactions between systems but does not
prescribe specific technologies. For example, a system architecture might indicate the need for
deployment of surveillance assets along a freeway or arterial but will not specify the type
(e.g., inductive loops, video surveillance, radar, etc.) of technology to be used.

The following summary presents a discussion of the regiona ITS architecture and inherent
capabilities that are a mixture of existing, planned and future capabilities—it does not distinguish
between these operational or planning states in this summary—that distinction is made in
subsequent reports for public transportation (TM #3) and the Implementation Plan.

What's in an ITS Architecture?

The Thurston Region architecture was devel oped using a structured process (see Figure E-2) that
incorporates the activities listed above, and sequentially “maps’ local problems and needs into

Thursion Regional ITS Architeciure Technicul Approach
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Figure E-2: Architecture Development Process
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the National ITS Architecture to develop aregional architecture for the area. The architecture is
expressed in separate views. Physical and L ogical—each viewpoint provides useful information
about ITS organizational and functional concepts to the multifaceted regional audience.

Physical Architecture

The physical architecture is based on 19 separate subsystems; these are grouped functionally
into four separate categories. Center Subsystems, Roadside Subsystems, Traveler Subsystems,
and Vehicle Subsystems.

Center _Subsystems are typically located in fixed facilities, these subsystems support the
operations, management, administration, and supporting functions for the transportation system.
These center subsystems each communicate with other centers to enable coordination between
modes and across jurisdictions within aregion. These center subsystems also communicate with
roadside and vehicle subsystems to gather and provide information, and control roadside devices
that are interfaced with the center subsystems. The major center subsystems in the Thurston
region include:

?? Traffic Management Center (WSDOT Tacoma Traffic Operation Center, Thurston
County, Regiona Cities Traffic Departments);

?? Transit Management Center (Intercity Transit, and various special needs
transportation services);

?? Emergency Management Center (Thurston County EOC, Thurston County 911 Call
Center, Washington State Patrol, Local Police and Fire, and communications support
provided by CAPCOM);

?? Commercial Vehicle Center (WSDOT Weigh-in-Motion, Height-Size); and,

?? Archived Data Management Center (WSDOT regiona ITS data archive, Thurston
County, Regional Cities and Jurisdictional Counties archived data collection).

Roadside Subsystems provide the direct interface to the roadway network, vehicles traveling on
the roadway network, and travelers in transit. Each of the roadway subsystems includes
functions that require communications and data distribution to and from the roadside to support
direct surveillance, traveler and status information dissemination, and control plan execution.
All roadside subsystems interface to one or more of the center subsystems that govern overall
operation of these same roadside devices. The roadside subsystems aso generally include direct
user interfaces to drivers and transit users, and short-range wireless interfaces to the Vehicle
Subsystems to support operations. The maor roadside subsystems in the Thurston region
include:

?? Closed-circuit television surveillance;
?? Real-time traffic detectors;

?? Coordinated traffic signals;

?? Dynamic message signs;

?? Highway advisory radios;
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?? Weather, pavement and environmental sensors; and,
?? Commercial vehicle operation implementations such as weigh-in-motion stations.

Traveler Subsystems include the devices typically owned and operated by the traveler as well
as those devices emplaced by a public or private sector entity to distribute general or specific-
purpose traveler information. Though this equipment and these devices are often genera
purpose in nature, and suitable for use in a variety of tasks, in this case he equipment is
specifically used for gaining access to traveler information within the scope of the ITS
architecture. For transit specific traveler information, examples include information kiosks and
small electronic signs used to provide bus schedule, fare, and rea-time bus arrival time
information—the latter often based on bus location data and awareness of schedule adherence.

These portable or fixed traveler information subsystems access the traveler information through
thelr interface to the information provider--which can be either one of the publicly operated
center subsystems, or more commonly an Information Service Provider subsystem. A range of
information service options, levels of equipment sophistication, and information services for free
or for a fee are considered and supported. Specific equipment included in this subsystem class
includes personal computers, telephones, hand-held computers (e.g., Palm, Visor, etc.), broadcast
and cable television, broadcast radio, information kiosks, electronic signs at bus terminals or
major employer stops, and any other communications-capable consumer products that can be
used to supply information to the traveler. The major traveler subsystems in the Thurston region
include:

?? Real-time en-route traffic information service on mgor freeways,
?? Personal information access via Internet and personal communication devices; and,
?? Remote traveler information broadcast via television and radio.

Vehicle Subsystems are al vehicle-based and share many genera driver information, vehicle
navigation, and advanced safety systems functions. The vehicle subsystems communicate with
the roadside subsystems and center subsystems to both collect data and display information to
the driver. In the following descriptions, the Personal Vehicle Subsystem description includes
genera traveler information and vehicle safety functions that are also applicable to at least the
four identified fleet vehicle subsystems—Commercial, Emergency, Maintenance and Transit
Vehicle Subsystems. These fleet vehicle subsystems al include automatic vehicle location
(AVL) and two-way communications functions that support efficient fleet operations. Each of
the three fleet vehicle subsystems also includes functions that support their specific service area.
The major vehicle subsystems in the Thurston region include:

?? Trangt vehicle automatic vehicle location (AVL);
?? Emergency vehicle traffic signal pre-emption;

?? County maintenance vehicle AVL; and,

?? Commercial vehicle electronic clearance.

Using these general descriptions and the systems engineering process encapsulated in the
National ITS Architecture, a customized regional architecture was developed for the Thurston
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region that represents the existing transportation infrastructure now as well as providing a view
of that system in the future.

The physical architecture provides agencies with a physical representation, though not a detailed
design, of the important ITS interfaces and major system components. The principal elementsin
the physical architecture are the 19 subsystems, and the architecture flows that connect these
subsystems and terminators into an overal structure. An architecture flow is an abstraction of
the information exchange that includes the collection of individual data items that “flow”
between the subsystems.

Figure E3 presents the high-level physical architecture for the area. This style of architectural
illustration is often referred to as the “sausage diagram’--this figure presents the maor
subsystems as they are envisioned for the Thurston area. The “sausages’ in this diagram
represent the various communication approaches, not necessarily the exact technologies that are
used to connect the subsystems. More technically detailed physical architecture diagrams for
each subsystem represented in the sausage diagram are presented in Section 2 of this Technical
Memorandum.

Logical Architecture

The logical ar chitecture identifies the functional processes to be performed by subsystems, and
defines the flows of data and the interfaces between the subsystems. It decomposes the
functionality of the various ITS systems in place, or to be deployed, and expresses those
functional elements as the data flow between systems, and the process specifications for the
work performed by the component systems.

Figure E-4 below, depicts the relationship between the logical and physical architecture. A
physical architecture is a graphical representation of the ITS “system.”

Data

Flows
L ogical - o
Architecture i
(What has to be

done-functions)

Physical - ; '
Architecture Subsystem A 4% Subsystem B
(Groups functions
together)

Figure E-4: Relationship Between Physical and Logical Architecture
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Figure E-5 presents a simplified high-level representation of the Thurston region logical
architecture. It combines the functionality of all existing, planned or future ITS systems in the
region into eight high level processes, these are:  Manage Traffic, Manage Transit, Electronic
Payment Services, Driver and Traveler Services, Emergency Services, Commercial Vehicle
Operations, Vehicle Monitoring and Control, and Manage Archived Data. Detailed logical
architecture diagrams for each of these process areas are presented in Section 3 of this Technical
Memorandum.

Application of ITS Standards

This document concludes with a discussion on ITS standards. These standards can be thought of
as the glue that pulls the various pieces of the architecture together. Well-defined standards are
fundamental to the establishment of nationally compatible and interoperable ITS deployments.
ITS Standards will enable deployment of consistent, non-interfering, interoperable and reliable
systems on local, regiona and national levels.

Payment Emergency
Request Acknowledge Emergency
Emergency Services
Payment Nt i o
Financia
Ingtitution Route Route E911 Incident
Reques nformation Data
3 Route
Vehicle |Information
QOperations
Traffic
Commercial Information Planning
Vehicle Data
<
Congestion P ::\:l-r;ers
Information
" Vehicle
Vehicle
Monitoring & Status ':I_a;?ge
Control ratic V\
Bos Traffic Incident
e Control - Information
Veticle Information Traffic ncident
Notification

Figure E-5: Simplified High Level Logical Architecture

In the Nationa ITS Architecture, the logical architecture presents a functiona view of the ITS
user services. It defines the functions or processes that are required to perform the selected ITS
user services, and the information or data flows that need to be exchanged between these
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functions. The physical architecture partitions the functions defined by the logical architecture
into systems and subsystems. In order to accomplish the functions outlined in the logica
architecture, some communication must take place between the elements of the physical
architecture. These communication links in the physical architecture are defined by the
architecture flows between the subsystems. The standards are the “rules’ for implementation of
these architecture flows—the architecture flows are the pieces of the regional architecture puzzle
that identify where the standards apply, and define how the communications must take place
between the various subsystems in the National TS Architecture.

There are approximately ninety (90) unique I TS standards have been identified as relevant in the
implementation of the systems in the National ITS Architecture. Recently, the U.S. DOT’s Joint
Program Office (JPO) has placed major emphasis on defining and associating these standards
based on application areas grouped by the National ITS Architecture interfaces (e.g., center-to-
center, center-to-roadside, etc.). This makes the discussion of ITS standards more deployment
oriented, and more easily traceable to well defined ITS services or systems.

The table below presents the National ITS Architecture Interfaces, the interfaces between
subsystems, and the application areas that fall under them. A detailed listing of each interface
together with the associated application areas included in that interface, and the standards
applicable to the Thurston region architecture can be found in Section 5 of this Technica
Memorandum.

National ITS Architecture Interface Associated Application Areas

Center —to — Roadside Data Collection and Monitoring
Dynamic Message Signs
Environmental Monitoring
Ramp Metering

Traffic Signals

Vehicle Sensors

Video Surveillance

Data Archival

Incident Management

Rail Coordination

Traffic Management

Transit Management

Traveler Information

Mayday

Transit Vehicle Communication
Traveler Information

Signal Priority

Highway Rail Intersection

Center —to - Center

Center —to— Vehicle/Traveler

Roadside —to- Vehicle
Roadside — to - Roadside

PRPI®NPOoOOMONRPENOOOMWDNRE
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1.0 Introduction

Ultimately, the goal of deploying intelligent transportation systems (ITS) in the Thurston region
is to improve efficiency and safety of the transportation system in the area through deployment
of advanced technologies and systems management techniques. 1TS technologies offer benefits
ranging from improved safety on the existing transportation infrastructure to better status
information to users of the transportation facilities (travelers and transportation management
professionals), allowing them to better plan their travel itineraries. 1TS technologies aso provide
managers of the transportation systems the ability to “do more with less’ by squeezing more out
of existing infrastructure by using the information provided from ITS solutions.

To be successful, deployments of ITS technologies must involve more than just the
transportation professionals (State department of transportation, city and county transportation
engineers) in the Thurston region. All regiona stakeholders, including emergency management,
transit, traveler information providers, the media, etc. must be involved and integrated to gain the
greatest benefit from an integrated regional deployment of ITS technologies. A blueprint is
needed for the development of an integrated system because multiple interest stakeholders are
involved -- all with different systems and technologies in place and planned for the future.

Without such a blueprint, the transportation system in the Thurston region would simply be a
collection of isolated systems, none interacting with each other or sharing information/data
between them.

An ITS architecture describes how various systems are connected electronically, what data is
shared, and functionally how this interconnected system is used to accomplish a particular god
(e.g., improve emergency response times to accidents/incidents). The creation of an ITS
architecture is important because the cost of deploying technologies is expensive, and growing
rapidly. Also, the decisions made in the early stages of procuring and deploying ITS
technologies can have significant impacts on the costs and functionality of future deployments.
Planning ahead for future regional needs and designing each system for future flexibility is the
purpose of an ITS architecture.

The National TS Architecture defines the functions (e.g., transit itinerary planning, emergency
response routing) that must be performed to implement given requirements of the region,
expressed as user services in the National ITS Architecture. The National ITS Architecture also
details the physical systems or subsystems where these functions reside (e.g., the emergency
vehicle or transit operations facility). The regiona architecture under development for the
Thurston region will trandate loca needs and issues into the terminology and system
descriptions of the National ITS Architecture.

1.1 Architecture Development Process

The approach employed to develop a regiona ITS architecture for the Thurston region that is
consistent with the National ITS Architecture and meets the needs and issues specific to the
Thurston region is outlined in the figure below:
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Figure 1-1: Thurston Region ITS System Architecture Approach

Technical Memorandum (TM) 1 has been drafted, then reviewed and revised once prior to
finalization. The purpose of TM 1 was to describe and document the first steps undertaken in the
development of the regional ITS architecture for the Thurston region. The report identified the
stakeholders, summarized the needs of the various stakeholders, expressed those needs in
National ITS Architecture terms as User Services (US), mapped those US to User Service
Requirements (USR) and provided an inventory of existing and planned ITS deployments in the

region.

The next step in the process will be the development of he regional architecture document
summarized in this TM. The architecture will lay out the regional ITS system as it is today and
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as it is envisioned to be in the future. It will identify who will share information and how that
information will be shared. Future reports include TM# 3, Refined Public Transportation System
Architecture and Strategic Deployment Plan, which will focus on a transit specific component of
the architecture. The fourth in the series of documents includes the development of an
Implementation Plan, that provides a strategic roadmap for the implementation of ITS
technologies in the region that is consistent with, and built upon, the regiona architecture. The
project will conclude with a final report that summarizes the activities undertaken as part of the
project, provides a concise summary of the overall direction and objectives of ITS deployment in
the Thurston region, and integrates the discussion and presentation of the severa deliverables.

1.2 Architecture Development Products

The Thurston Region ITS System Architecture, defined in detail in this document will focus on a
regional system architecture based on local needs, issues and programs and built around the
National ITS Architecture. As described earlier, the system architecture is developed using the
needs and user services that were identified in TM 1 by Thurston’s regiona stakeholders. After
careful analysis of these user needs and services, the specific needs and services were grouped
into key functional areas based on the type of need/service. These functional areas will be used
as a basis for the development of the system architecture and will enable the project team to
address the architecture in a systematic fashion. The table below provides a brief summary of
the six functional areas:

Functional Area Description

Traffic and Management of the traffic for arterials and the freeway systemsincluding

Transportation functions like traffic survellance, traffic control, incident management,

M anagement demand management, etc.

Public Transportation Management of transit services (both fixed route and para-transit), specia

M anagement needs public transportation, and school bus transportation such as transit
vehicle tracking, vehicle dispatch, passenger and fare management, demand
responsive operations, €tc.

Electronic Payment Management of fare collection plus advanced payment of fares and other

Services.

Freight Mobility

Management of Commercial Vehicles, e.g., electronic clearance, safety
checking and the movement of freight.

Emergency
Response/Management

Management of emergency services including dispatch and control,
responding to incidents, mayday services, etc.

Traveler Services

Collection, processing, and dissemination of traveler information to the
public and to relevant agencies in the architecture.

Information Storage and
Management

Collection of ITS Planning and operationa data into an archive of ITS and
non-1TS data including the import of data, cleansing and formatting the
data for the archive format, and attaching the appropriate sets of meta-data
(descriptive qualifiers) to the incoming archive data.

Using the functional areas described above, the regional architecture for the Thurston region will

be developed in four separate, but related components:

Physical Architecture, Logical

Architecture, Market Packages and Equipment Packages, and Relevant ITS Standards.
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1.2.1 Physical Architecture

The physical architecture defines the systems and their interconnections (as expressed by the
region’s stakeholders), existing and future, defines the types of information that flows between
these systems and provides a*“big” picture architecture view of eachof the functional areas.

1.2.2 Logical Architecture

The logical architecture describes the functional areas from a functional view by relating them to
processes that need to take place to deliver a given function.

1.2.3 Market Packages and Equipment Packages

This provides an implementation perspective of the regional architecture by defining “market
packages,” which are bundles of technology pieces that are grouped together to deliver one or
many user services. Market packages are made up of one or more equipment packages and
relate to the physical architecture view of the system architecture. The market packages
presented in this section will ke grouped according to the functions described above. Selected
market packages, relevant equipment packages and the implementing centers are also presented
in this chapter.

1.2.4 Standards Overview

This section defines the ITS Standards that are currently defined by the USDOT and the National
ITS Architecture. The standards are defined by the application area (similar to the functional
groups discussed above) and provide detail on the document number, name, and the standard
devel opment organization responsible for devel oping the standard.

1.3 Thurston Area Background

Thurston County is located in southwestern Washington at the southern end of Puget Sound and
the greater Seattle-Tacoma metropolitan region. Thurston is home to the City of Olympia-the
capital of Washington. Other cities in the county include: Lacey, Tumwater, Yelm, Tenino,
Bucoda, Rainier, and Rochester. Figure 1-2 illustrates the Thurston Region and the adjoining
counties and cities. The county is traversed by interstate route I-5, a heavily traveled and critical
north-south corridor for the movement of commuters, travelers and commercia freight. The
majority of the commercial traffic passes through the Thurston Region for destinations in
southern Washington, Oregon, California, Mexico, or north to major port and transshipment
facilities in Tacoma, Seattle, and into Canada. Another magor highway, US 101, serves
commercial and private vehicle traffic to and from the rural Olympic Peninsula and coastal
Washington.
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The Port of Olympia is the southernmost port facility on Puget Sound and is accessible by rail
and truck traffic. The port deals primarily in shipment of timber products originating in Thurston
and adjoining counties. The Port also operates the Olympia Regiona Airport. This facility
provides private aviation and limited freight service--the airport has no regularly scheduled
commercia passenger flights.

The major industries in the region are: agriculture, timber processing and shipment, state
government (including the Evergreen State College), local €hools, tourism, and a variety of
retail and commercial activities. State government has been, and will continue in the near-term
to be Thurston County’s principal driver for the local economy.

The southern reaches of Puget Sound have a moderating effect of the region’s weather in that
temperature extremes are not a major challenge. The region does experience significant rainfall
(51" annually in Olympia), and seasonal fog, snowfall and road icing conditions that must be
considered in the conduct of transportation systems operations and maintenance activities.
Additionally, the county area is approximately 13% incorporated urban and 87% unincorporated
rural-with approximately 56% of the county population living in these rural areas (1999
estimate). The providing of essentia transportation services, incident and emergency response
across this vast rural landscape is a major challenge for the state, county and city jurisdictions of
the region.

1.3.1 Other Architectures in the Region

The Puget Sound Regional Council (PSRC) is the Metropolitan Planning Organization (MPO)
for the Central Puget Sound region to the north of Thurston County. Beginning concurrently
with the Smart Trek Metropolitan Model Deployment Initiative (MMDI), the PSRC has recently
completed (June 2001) a regional ITS architecture for the Centra Puget Sound. This PSRC
architecture includes the ITS deployed and planned for three counties. FPierce, King and
Snohomish counties to the north of Thurston; and the approximately 52 jurisdictions included
therein. This adjoining architecture is dominated by the operational MMDI and WSDOT legacy
ITS deployed along I-5/405 corridors in the major metropolitan areas of Seattle, Tacoma and
Bellevue, but several other regional cities are moving quickly with modernizing or first-time
deployments of ITS. Likewise, WSDOT is extending their ITS coverage to include more than
just interstate corridors.

To the south of Thurston, nonadjacent Clark County, the City of Vancouver, and the greater
Portland (Oregon) metropolitan region are in the process of developing their own regional
architecture. The MPO in that region is the Regiona Transportation Council (RTC) for
southwestern Washington, and METRO for greater Portland.
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2.0 Thurston Region Physical Architecture
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2.1 Overview

This section describes the physical architecture of the Thurston region based on the conventions
set forth by the National ITS Architecture. The highest level of architecture is presented in
Figure 2-1 using a “Sausage Diagram” that depicts the physical entities involved in the
operations of a fully integrated regional ITS system. The subsystems or the physical entities are
organized by their characteristics in four categories, namely, Center, Roadside, Vehicle, and
Traveler subsystems. The Center Subsystems represent operational entities such as a traffic
management system or transit management system. The Roadside Subsystems represent devices
or systems deployed on the transportation infrastructure. The Vehicle Subsystems represent
vehicles or mobile entities that utilize the ITS technology in support of their respective
operations. The Traveler Subsystems represent traveler information services provided to the
traveling public as well as the commercial operators for improving their safety and travel
experiences improving the safety and efficiency of their travel experiences.

These subsystems are connected with each other via three general types of the communications
to facilitate data and information exchange, including Wire-line, Wide Area Wireless, and Short-
Range Wireless communications. Wire-line communications include an array of known “wired”
communication methods including telephone lines, copper cables, high-capacity fiber optics, and
include wireless point-to-point media such as microwave. The Wide-Area Wireless
communications provide wireless data and voice communications over a long distance. The
examples of Wide Area Communications include Mobile Radio, and commercialy available
wireless data services such as the Cdlular Digita Packet Data (CDPD). The Short-Range
Wireless is typically used to provide data exchange between a mobile unit (e.g., vehicle) and a
roadside device. The examples of Short-Range Wireless communication include the emergency
vehicle signa pre-emption (infrared transmitter and receiver), electronic tolling (Radio
Frequency, RF-based toll tags and overhead readers), and commercial vehicle electronic
clearance (same as electronic tolling). As shown in Figure 2-1, the solid lines indicate existing
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Figure 2-1: Thurston Region ITS Architecture “Sausage” Diagram Planned -
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communications while dashed lines indicate the planned communications based on the user
needs stated by the stakeholders.

The major subsystems depicted in the “ Sausage Diagram” include:

?? Centers Subsystems

(0]

Traffic Management Center Subsystems

2 \WSDOT Tacoma Traffic Operation Center (TOC)

%5 Thurston County

%5 Regiona Cities Traffic Departments (Olympic, Lacey, Yelm, etc.)
Transit Management Center Subsystems

% Intercity Transit

%5 Various special needs transportation services
Emergency Management Center Subsystems

%5 Thurston County EOC

%5 Thurston County 911 Call Center

2 \Washington State Patrol (WSP)

%5 Local Police and Fire
Commercia Vehicle Center Subsystems

225 Various WSDOT commercial vehicle administration subsystems

%5 Regional Cities/County Over-dimensional truck permitting systems
Archived Data Management Center Subsystems

2 WSDOT regional ITS data archive subsystem

% Thurston County, Regional Cities and Jurisdictional Counties archived

data collection

?? Roadside Subsystems

o

O O0O0OO0OO0Oo

Closed-Circuit Television (CCTV)

Real-time traffic detectors

Traffic signal for signal coordination and emergency vehicle pre-emption
Dynamic Message Sign (DM S)

Highway Advisory Radio (HAR)

Weather, pavement and environmental sensors

Commercial vehicle operation implementations such as weightin-motion and
electronic clearance

?? Vehicle Subsystems

o

0
(0]
(0]

Transit vehicle Automatic Vehicle Location (AVL)

Emergency vehicle traffic signal pre-emption (vehicle instrumentation)
County vehicle AVL

Commercial vehicle electronic clearance (onboard device)

?? Traveler Subsystems

(0]
(0]
(0]

Real-time en-route traffic information service on major freeway
Personal information access via Internet and personal communication devices
Remote traveler information broadcast via Television and Radio
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The " Sausage Diagram” provides a high-level graphical representation of the ultimate integrated
regiona ITS system and the major operational entities involved. The following sections present
more elaborated architectural depictions with regard to anumber of functional areas in the
Thurston regional transportation system.

2.2 ITS Physical Architectures of Major Functional Areas

This section presents the major ITS physical achitecture components and interactions among
components in terms of communications (i.e., data and information exchange) and institutional
coordination that are required to provide the intended ITS functions. The development of
physical architecture includes the identification of a list of potential 1TS technology solutions
derived from the user needs. These proposed technology solutions were then incorporated and
depicted in a National ITS Architecture compliant format to form a high-level physica
architecture of the respective functional area.

2.2.1 Traffic and Transportation Management

The physical architecture of traffic and transportation management was developed based on the
following proposed technology solutions identified through stakeholder interviews:

%5 Expand freeway management in Thurston region that includes traffic surveillance using
CCTV and traffic detectors, provision of enroute information via changeable message
signs and highway advisory radio.

%5 Provide queue overflow detector for better control of freeway off-ramp traffic signal;
coordinate off-ramp traffic signal timing with intersecting arterial streets,

s Develop corridor-based cross-jurisdictional signal coordination to improve traffic
progression on major arterial streets.

&< Improve information sharing between WSDOT, County and Cities, including
construction and planned and unplanned freeway diversions.

% Install weather (temperature, wind, fog), ice-on-pavement and flood sensors to provide
information and warning to motorists on hazardous roadway conditions.

%5 Improve safety at highway-rail grade crossing using advanced sensors and positive traffic
control measures.

%5 Share traffic management resource within Thurston region (e.g, portable Dynamic
Message Sign).

% Implement computerized regiona resource management system for Thurston County to
more effectively manage and share the resource among the various agencies/jurisdictions.

%5 Implement Automatic Vehicle Location for Thurston County maintenance and public
vehicles to improve operational efficiency.

Figure 2-2 presents the ITS physical architecture for traffic and transportation management and
traveler information. The traveler information services are depicted in this architecture because
they are closely related to the traffic management functions in terms of the source data. The
traveler information architecture components will be further discussed in Section 2.2.6.
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Figure 2-2: Traffic and Traveler Information Architecture Diagram
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As shown in Figure 2-2, the mgjor traffic management agencies (centers) in the Thurston region
include Washington State DOT (freeways and state routes), Thurston County and Cities (arterial,
local, rura roads). WSDOT will extend the freeway management system in the Puget Sound
region into the Thurston region. Due to the rural nature of the Thurston region, the freeway
management systems will be implemented at selected locations to provide spot solutions with a
combination of traffic surveillance and motorist advisory devices, including CCTV, real-time
traffic detectors, Dynamic Message Sign (DMS), and Highway Advisory Radio (HAR). At
selected freeway nterchanges, traffic signa control will be improved to prevent or minimize
overflow of the off-ramp traffic into the freeway main lines. Coordination between the off-ramp
traffic signal and the traffic signals on the intersecting arterial street system will be provided to
improve the efficiency of the freeway interchange. The commercia vehicle ITS technologies
such as weigh-in-motion and electronic clearance are currently implemented by WSDOT as part
of the Federal CVISN ITS initiatives.

Under this architecture, Thurston County and Regional Cities will coordinate the traffic signals
along regiona arterials to provide better progression and throughput. Portable Dynamic Signs
(DMS) and other traffic control devices will be shared by Thurston County and various Cities to
better manage planned and unplanned traffic events. Road Weather Information System
(RWIS), ice and flood detectors provide warning of potential hazards on rural roads. On the
vehicle side, automatic vehicle location (AVL) and computerized resource management systems
are needed to improve the operational efficiency of public vehicles including snow plows/salt
trucks and other maintenance vehicles. Additionally, standalone Highway-Rail crossing warning
systems provide improved safety at grade crossings.

2.2.2 Public Transportation

The primary public transportation service provider in the Thurston region is Intercity Transit
which provides fixed-route and para-transit services. Other public transportation services
include specia needs transportation services operated by various social agencies and school bus
operations. The physical architecture for public transportation was developed to reflect a list of
potential technology solutions identified through interviews with the Intercity Transit, specia
needs transit service coordinators, and school districts. The potential technology solutions for
public transportation in Thurston region include:

I ntercity Transit

«%5 Electronic payment system, linked with other agencies

£ Automated traveler information/trip planning system, linked with other agencies
%5 Automated passenger counters

£ Automated annunciators

%5V ehicle tracking and data communications system (w/mobile data terminals)

% Enhanced transfer coordination

2 Traffic signal priority

% Enhanced communication/data exchange with traffic/emergency agencies

%5 Security monitoring

%5 Flex-route service
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% Enhanced vehicle monitoring
% Driver monitoring

Special Needs Transportation

%5 Integrated smart card system
% Coordination and resource sharing (reservation, dispatch, vehicles) strategies using
scheduling and dispatch software, voice and data communications, and vehicle tracking

School Bus

?? Agreements for resource sharing, supported as necessary by communications
technologies, scheduling/dispatch systems, and inclusion in regional communications and
information systems

Figure 2-3 presents a high-level public transportation ITS physical architecture for the Thurston
region. Intercity Trandt intends to integrate a number of ITS technologies to improve the
operational efficiency of their fixed-route and para-transit services. Automatic vehicle location
(AVL) and mobile data terminals (MDT) improve the dispatch efficiency and reliability and
provide schedule adherence. Enhanced emergency notification improves incident and
emergency response involving transit vehicles. Operational coordination between Intercity and
Pierce Transit will provide reliable coordinated transfer services across regions. Intercity Transit
is coordinated with WSDOT and Area Council for Coordinated Transportation (ACCT) on
regional transportation planning issues. The special needs transportation services can be better
coordinated and managed using AVL/MDT (for fleet management) and Smart Card technology
(for complex billing applications).

2.2.3 Electronic Payment and Fare Collection

Electronic payment and fare collection are identified as the potential solutions for improving
transit, para-transit and specia needs public transportation services. The complex billing
transactions involving multiple special needs transportation service providers and multiple cost
sharing jurisdictions present a major chalenge in managing the critical regiona transportation
services. A combination of computerized ride reservation system and smart card technology is
expected to automate and improve the billing process. The electronic payment and fare
collection architecture component is represented in Figure 2-3 as part of the public transportation
ITS physical architecture. The Smart Card system will be compatible with the Smart Card
technology being proposed in the Puget Sound region and will provide electronic payment
services beyond transportation applications.

2.2.4 Freight Mobility

The need for better routing of increased commercial freight vehicle activities on the arteria
streets in the industrial areas and Port of Olympia was evident in the interviews with various
stakeholders. It was determined that some of the ITS technologies that are applied to the traffic
and transportation management like improved signal timing, will benefit freight mobility and can
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Figure 2-3: Public Transportation Management Architecture Diagram
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be applied to address this problem. Other recommendations include coordination at the regional
transportation planning level to form a set of policies in response to the growth of freight
operations and the dedication of freight routes in the regional streets to minimize the impacts to
commercia and residential areas.

Severd existing freight-related I TS architecture components under WSDOT’s CVISN initiatives
are documented in this architecture (see Figure 2-1 and 2-2), including commercial vehicle
administration/credentialing, weigh-in-motion, and electronic clearance provided by WSDOT.

2.2.5 Emergency Response and Management

The primary stakeholders of emergency management in Thurston region include Thurston
County Emergency Operation Center (EOC), the 911 Call Center and CAPCOM, which
facilitates the communications between EOC and other incident response agencies. The major
incident response agency is the Washington State Patrol (WSP) who responses to all incidents on
freeways and most County roads. Other incident response agencies include the fire department
and local police. The possible technology solutions were identified through stakeholder
interviews and project workshop, including:

Center-to-Center

%5 Coordinated incident response and management procedures

%< Electronic data exchange between agencies (WSP, State, County, City, 911 Call Center,
etc.)

2 Computer-aided incident response management system

& Communication patches between agencies

%5 Data access to the status of regional trauma centers

z%5 Access to CCTV for emergency response

%< Information clearing house for exceptional condition

& Improved coordination with regional emergency broadcast system for exceptional
condition

Roadway | mplementation

%< Portable message signs
%5 Permanent changeable message signs
= Portable HAR (short-range FM broadcast)

Vehicle | mplementation

z& AVL for al emergency response vehicles
£ Mobile Data Messaging system (e.g., MDT) for fireand EMS
%5 Digital image or video from emergency response vehicle
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Figure 2-4 presents a hightlevel ITS physical architecture for emergency management and
incident response in Thurston region. The proposed architecture provides electronic data
exchange between the Thurston County EOC/911 and various incident response agencies
including WSP, fire departments, and local police agencies. While the individual incident
response agencies retain their control over their mobile resources, the incident response
efficiency can be grestly improved by the use of AVL and MDT technologies on the emergency
response vehicles. The computerized incident management system and real-time electronic data
exchange between Thurston County EOC/911 and various response agencies will improve
resource management and coordination among those agencies. In addition, the selected/
approved incident data can be shared with traveler information providers as part of the real-time
traveler information services.

The existing emergency vehicle traffic signa pre-emption system will be expanded to cover
more arterial corridors under this architecture. Traffic management/operations agencies such as
WSDOT, Thurston, and Regional cities will be better coordinated with Thurston county
EOC/911. In particular, temporary traffic control measures (e.g., diversions, en-route message
advisory to motorists, etc) can be implemented by the traffic operations staff in support of the
incident management activities. Traffic survelllance systems, where available, can be used to
verify incidents and monitor the response progress.

In the case of exceptional conditions such as earthquakes, tsunamis and other regional disasters,
the enhanced Thurston regional emergency management system will act as a focal point in
providing critical information to a “regional crisis information clearance house” The
information provided/forwarded by the Thurston EOC may include availability of various
emergency management resources, status of major transportation system conditions, etc.

2.2.6 Traveler Services

Functionally speaking, the Thurston regiona traveler information system consists of traffic/
traveler data collection, data fusion, and traveler information dissemination. As shown in Figure
2-2, the collection of traffic data mainly relies on the automatic sensors deployed for traffic
management applications. In addition, weather and construction related information is among
the most desirable traveler information. The electronic data exchange between traffic
management agencies provides a means to automatically collect and compile relevant data for
traveler information services.

Different from traffic management and operations, raw traffic and sensor data must be processed
to produce useful traveler information. The role of aregional Information Service Provider (1SP)
is to take data from various sources and produce traveler information for dissemination to users.
This architecture proposes to coordinate the Thurston area with the Puget Sound regional traveler
information system. This can be achieved by sharing cost of the Puget Sound system to expand
and include the contiguous Thurston area. Therefore, the system could share the existing
infrastructure (e.g., web server) and dissemination methods with incremental costs to Thurston
region.
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Thurston Region System Architecture
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The traveler information system will utilize the established dissemination methods in the Puget
Sound including Internet, interactive telephone service, kiosk, public display device, TV, radio,
pager, and fax on demand. The primary traveler information users in the Thurston region
include freight operators, school districts, the general public, and the media-some users will be
served by broadcast information and others will be served on-demand.

2.2.7 Information Storage and Management

One of the regiona ITS needs identified in the stakeholder interview was the storage and
management of data produced by the various ITS systems. The potential use of the archived ITS
data is to conduct evaluations on ITS system performance or to be used in the transportation
planning process to improve the forecasting of future transportation needs, and justification for
investment to meet those needs. A regional data archive is envisioned in the proposed
architecture to assist the collection, processing, and distribution of the archived ITS data for
various agency’s use. This architecture component is related to all ITS subsystems described in
this section.
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3.0 Thurston Region Logical Architecture

/ Data Flows Data Dictionary
User Services Pr.o_ces_s
Specifications
\ Architecture
ﬁ Subsystems Flows
Tech Memo#1 Equipment Market Packages
Packages 9

3.1 Overview

A logical architecture is best described as a tool that assists in organizing complex entities and
relationships. It focuses on the functiona processes and information flows of a system.
Developing a logica architecture helps identify the system functions and information flows, and
guides development of functional requirements for new systems and improvements. A logica
architecture should be independent of institutions and technology, i.e., it should not define where
or by whom functions are performed in the system, nor should it identify how functions are to be
implemented, only what those functions are.

The logical architecture of the National ITS Architecture defines a set of functions (or processes)
and information flows (or data flows) that respond to the user service requirements discussed in
TM 1. Processes and data flows are grouped to form particular transportation management
functions (e.g., manage traffic) and are represented graphically by data flow diagrams (DFDs), or
bubble charts, which decompose into several levels of detail. In these diagrams, processes are
represented as bubbles and data flows as arrows.

3.2 Logical Architecture

The Thurston region’s ITS Logical Architecture was developed based on the User Services
identified in TM 1 in conjunction with the concepts and common language established in the
National ITS Architecture.

The logical architecture is a graphical representation that describes what has to be done
(functions) by the system and identifies the major processes required to achieve the system
objectives. It isalso intended to deliver the identified User Services and define the information,
or data flows that are shared between these major processes.
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At the highest level, the logical architecture (Figure 31) is illustrated as a single function —
manage I TS — that shows external systems or entities (called terminators) that communicate data
to or receive data from the ITS functional process. The National ITS Architecture categorizes

these terminators into four groups:

?? Users— These include personnel, drivers and travelerswho interact with ITS subsystems.

?7? Systems— These include non1TS Centers (e.g., Government Agencies), roadside systems
(e.g., traditional signals and sensors), and vehicle systems (e.g., braking and steering

systems) that ITS will interact with.

?? Environment — These include air quality, weather, roadway conditions, etc.
?? Other Subsystems — These represent the interactions between multiple, similar
subsystems, such as Traffic Management Center-to-Traffic Management Center

messages.
Environment Information
Parking Service
Providers
Pedestrians
Traffic
Enforcement

MANAGE —

Transit

Vehicle

Emergency
Services

Financial

ITS
@)
Commercial .

/

Travelers

S

Vehicles

Government

Figure 3-1: Manage ITS

As the logical architecture grows in detail (often referred to as “drilling down”), the high-level
function of “managing ITS’ is expanded into eight sub-processes that relate primarily to the

functional areas described earlier in Section 1:

1 Manage Traffic
2. Manage Commercia Vehicles
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Provide Vehicle Monitoring and Control
Manage Transit

Manage Emergency Services

Provide Driver and Traveler Services
Provide Electronic Payment

Manage Archived Data

N0~ W

Each of these eight sub-processes is decomposed (“drilled-down”) in successively greater detail.
The most detailed processes are then described in Process Specifications (P-Specs), which
summarize the processing that takes place to transform input information into desired outputs.
The P-Specs provide the essence of the requirements in that they describe how data that flows
into a component system of the Logical Architecture is transformed either for use elsewhere, or
for output from the Architecture. The P-Specs stand alone in that they completely and rigorously
capture the functional requirements of the Architecture.

The processes and the data exchanged between them to provide the required function are
illustrated in Data Flow diagrams in the Logical Architecture. These diagrams are often referred
to as “bubble” diagrams and they provide a graphical view of how the processes and data flows
fit together. An example of atop-level simplified logical architecture isillustrated as Figure 3-2.
The circles represent the processes or functions that do the work. The arrows represent the data
flows and show how data moves through the system. The rectangles are the external inputs and
outputs, called terminators.

3.2.1 Thurston Region Logical Architecture Methodology

The methodology used to develop the Thurston region’s ITS logical architecture is based on the
National ITS Architecture. First, user needs and requirements for the region, as identified by key
stakeholders (presented in TM 1) were compiled and mapped to the structured language of the
User Services (US) in the National ITS Architecture. This allowed identification of the ITS US
that are relevant to the region (as presented in TM 1). The identification of user services allowed
the transition from services to requirements, with the definition of the Thurston region’'s User
Service Requirements (USR). These requirements were then reviewed to determine which were
appropriate in meeting the needs and goals of the Thurston region stakeholders. The USR served
as a requirements baseline to guide the development of the logical architecture, as they provided
abasisfor preliminary selection of the most detailed processes (or P-Specs) to be included in the
region’s ITS logical architecture. The baseline logical architecture was then evaluated, and
processes were included that were within the scope of the overal project objectives. The
relationship between the US, USR and the associated RSpecs are tabulated and provided in
Appendix A. The P-Specs are identified within the National ITS Architecture based on the User
Service they are associated with. The detailed Process Specifications definitions are provided in
Appendix B.
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Figure 3-2: Simplified High-Level Logical Architecture Diagram

Next, the input and output data flows associated with each process were reviewed for inclusion
in the logical architecture. The data flow diagrams depicting the relationships between the
functional processes and data flows relevant to the Thurston Region are presented in this section
based on the functional category they represent. The selected Thurston Region data flow
descriptions are presented in Appendix C.

3.2.2 Major Functional Processes for the Thurston Region

As described above, the logical architecture consists of processes and data flows. Within the
National ITS Architecture, there are eight maor functional processes that are broken down into
approximately four hundred process specifications. As described in the earlier sections of this
document, there are seven main functional/operational groups that were identified as relevant to
the Thurston region based on the User Needs and Services. Thurston's region logical
architecture will be defined based on these functional groups and the eight functional processes
described in the National 1TS Architecture will be grouped according to the operational area they
fall under.
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Described below are the major functional processes distinguished by the operational group.

Traffic and Transportation M anagement

Manage Traffic - this functional process tree includes all the functionality needed for the
management of the traffic on the freeways and arterial streets operated by WSDOT, Thurston
County, and the cities in the Thurston region. Included are traffic surveillance, traffic
control, incident management, demand management and emissions management functions,
management of highway rail intersections, and all associated capabilities. The User Services
Requirements included in this functional tree are:

1.6 Traffic Control

1.7 Incident Management

1.8 Travel Demand Management

1.9 Emissions Testing and Mitigation
1.10 Highway Rail Intersections

N T S i

Public Transportation M anagement

Manage Transit - this functional process tree performs the management functions which
apply to scheduled fixed routed transit services, plus the provision of the flexibly routed
transit service (demand responsive transit) and para-transit services operated by Intercity
Transit, special needs transportation services, and school bus districts in the Thurston region.
The User Services Requirements that are included in this functional process tree are:

?? 2.1 Public Transportation Management
?? 2.2 En-Route Transit Information

?? 2.3 Personalized Public Transit

?? 2.4 Public Travel Security

Electronic Payment

Provide Electronic Payment Services - this functional process tree provides an interface to
the Manage Transit function for the management of fare collection plus advanced payment of
fares and other services essential to the needs identified by Intercity Transit and special needs
trangportation services. The User Service Requirement that is included in this functional

process tree is:

?? 3.1 Electronic Payment Services
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Freight M obility

Manage Commercial Vehicles- this functional process tree performs the management
functions, which are concerned with the efficient management of Commercia Vehicles, e.g.,
electronic clearance, safety checking and the movement of freight operated by Washington
State Patrol and WSDOT Commercial Vehicle Division. The User Services Requirements
that are included in this functional process tree are:

?? 4.1 Commercia Vehicle Electronic Clearance
?? 4.3 On-Board Safety Monitoring

?? 4.4 Commercia Vehicle Administrative Process
?? 4.6 Commercia Fleet Management

Emer gency Services’M anagement

Manage Emergency Services - this functional process tree performs the management
functions needed for dispatch and control of emergency services responding to incidents, and
the management and coordination of regional emergency services operated by Thurston
County E911 Call Center, Thurston County EOC, Washington State Patrol, Local Police and
Fire and during exceptional conditions. The User Services Requirements included in this
functional processtree are:

?? 5.1 Emergency Notifications and Personal Security
?? 5.2 Emergency Vehicle Management

Provide Vehicle Monitoring and Control - this functional process tree performs al of the
functionality associated with monitoring and control of the vehicle subsystems, including
automatic emergency notification when sensors detect that the vehicle has been involved in
an accident for mayday support services. Regional stakeholders that perform these functions
include the Thurston County E911 Call Center, Local Police and Fire, and the Washington
State Patrol. The User Service Requirement that is included in this functional processtreeis:

?? 5.1 Emergency Notifications and Personal Security

Traveler Services

Provide Driver and Traveler Services - this functiona process tree provides the multi-
modal trip planning, route guidance and advisory functions for all types of travelers and
drivers. It also enables then to request for persona emergency notification functions.
Identifies regional stakeholder that perform these functions is the Puget Sound Regional
Traveler Information System. The User Services Requirements that are included in this
functional processtree are:

?? Pre-Trip Travel Information
?? En-Route Driver Information
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?? Route Guidance
?? Ride Matching and Reservation
?7? Traveler Services Information

I nformation Stor age/M anagement

Manage Archived Data - this functioral process tree manages the flow of operational data
into an archive of ITSand nonITS data. Functions include the import of data, cleansing and
formatting the data for the archive format, and attaching the appropriate sets of meta-data to
the incoming achive data and will be operated by Thurston County, WSDOT, and other
regiona cities. The User Services Requirements that are included in this functional process
tree are:

?? 7.1 Archived Data Function

3.3 Level 1 Data Flow Diagrams (DFD) and Process Definitions

For Thurston’s regional ITS logical architecture, the high level processes were drilled down to
the first level (Level 1) Data Flow Diagram (DFD) that identify the various processes and data
flows exchanged between the processes based on the functional group. Further decomposition of
the DFDs is best left for project-specific requirements, not included in the broader regiona
architecture.

The following section provides definitions of the main processes (e.g. Manage Traffic, etc) and
the sub-processes that fall under them. The DFDs illustrated in this section describe the high
level processes that are relevant to the Thurston region, based on the User Service Requirements
and P-Specs identified in Appendix A.

3.3.1 Traffic and Transportation Management

As defined in Section 3.2.2, there is only one main process identified in this functional and/or
operational group, Manage Traffic. Defined below is the main process and brief descriptions of
the sub-processes that are relevant for the Thurston region.

Manage Traffic (Data Flow Diagram (DFD) 1)
This DFD shows the processes that provide the Manage Traffic function. This function is
responsible for providing facilities to manage traffic flowing in the Thurston region so that
the most efficient use is made of the freeways, arterials, loca streets and rura road network.
The key points about the function are as follows:

?? collection of traffic data and traffic management of the freeway, arterials, local streets
and rura roads operated by WSDOT, Thurston County, and regional cities;

?? collected data to be used by other ITS functions, operations personnel and the media;

?? incident management available based on pre-defined responses,
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7?

7
7?
7
7?

details of incidents available to the media; demand management available based on pre-
defined policies and operational data;

pollution monitoring available both on awide area and individual vehicle basis;
highway-rail intersection monitoring;

smart probe data collected from private and county vehicles;

exchange of data with similar functions serving the regional or jurisdictional areas.

There are six processes in this DFD all of which are themselves DFDs. They divide the overal
functionality of the DFD between themselves in the following ways. Figure 34 illustrates the
processes described below (highlighted) and the data flows exchanged between them (also
highlighted).

@

Provide Traffic Surveillance (1.1) - these processes provide traffic surveillance, data
storage, and communication with the Tacoma TOC, Thurston County and regional cities.
Traffic surveillance is provided through devices that obtain data about vehicles and
pedestrians on the freeway and arteria streets.

(b) Provide Device Control (1.2) - these processes enable traffic control through devices that

(©

output information to vehicle drivers and pedestrians on the freeways and arterials served
by the function operated by WSDOT. The devices comprise different types of indicators,
such as intersection and pedestrian controllers, dynamic message signs (DMS), freeway
ramp meter controllers, in-vehicle signage data broadcasting equipment, etc.

Manage Incidents (1.3) - these processes are responsible for incident management. They
provide for the detection, recording and managing of both current incidents and planned
events, as well as generating the responses to incidents as they become current. These
functions are operated by the Thurston County E911 Call Center, Washington State
Patrol and in some cases the Local Police and Fire. Facilities are provided for the traffic
operations personnel to monitor and if necessary override the operation of these
processes, particularly for incidents that do not have a pre-defined response.

(d) Manage Travel Demand (1.4) - these processes are responsible for the management of

()

travel demand within the freeways and arteriads served by the function, operated by
WSDOT. The objective of the management process is to enable the network to provide
trangportation in the most efficient way, which is to minimize the impact on the
environment. This will be achieved by monitoring, controlling and influencing the
operation of the traffic control, route guidarce, public transport and payment functions.

Manage Emissions (1.5) - these processes are responsible for the collection, storage and
dissemination of data on atmospheric emissions. The Thurston Urban region has been
designated by EPA as a PM10 non-containment area since 1987 and was redesignated as
a PM10 maintenance area last year. The Thurston Regional Planning Council is very
involved in ar-quality modeling and the Thurston County area is responsible for
maintaining the air quality in terms of PM 10 every 3 years. Data collected and monitored
by this function is provided to the Manage Traffic and the Manage Emergency functions
for further actions.
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(f)

3.3.2

Manage Highway Rail Intersections (1.6) — the processes in this function have been
coupled with other facilities and functions within ITS such as traffic management, route
guidance, trarsit management, electronic payment, etc.

Freight Mobility (DFD 2)

As defined in Section 3.2.2, there is only one main process identified in this functiona and/or
operational group, Manage Commercial Vehicles. Defined below is the main process and brief
descriptions of the sub-processes that are relevant for the Thurston Region.

Manage Commercial Vehicles (DFD 2)

The processes in this DFD make up the Manage Commercial Vehicles function. This
function is responsible for providing facilities for the management of commercia vehicle
operations. The key points about the function are as follows:

7?
7
7?

7
»

facilities provided for commercia vehicle managers and drivers who are their own
managers,

managers and owner drivers may pre-clear vehicles through roadside check station
facilities,

CVO roadside facilities can check vehicles for pre-clearance, and safety -- CVO
inspectors can override pass/pull-in decisions at roadside facilities;

data on vehicles and regulatory actions at roadside facilities recorded on databases;

? managers can access on-board vehicle data and exchange messages with driver.

There are 4 processes in this DFD. They divide the overall functionality of the DFD between
themselves in the following ways. Figure 3-4 illustrates the processes described below
(highlighted) and the data flows exchanged between them (also highlighted).

(& Manage Commercial Vehicle Fleet Operations (2.1) - these processes enable commercial

fleet managers to plan commercia vehicle routes taking into account the needs of this
type of vehicle operated by the Washington State Patrol in coordination with the
commercia vehicle divison of WSDOT. Having decided on a route, a designated
vehicle can be pre-cleared through the roadside check facilities so that it does not have to
stop. The manager is provided with facilities to use the route data to set up a set of
delivery instructions for the driver. Information can aso be exchanged between the
manager and the driver, and the manager can up-load and review a copy of the data that
has been collected onboard the vehicle by the Provide Commercia Vehicle Data
Collection facility.

(b) Provide Commercial Vehicle Roadside Facilities (2.3) - these processes provide the

functions for the roadside check facilities operated on the main freeway and state routes
by the Washington State Patrol. They enable commercial vehicles to be pre-cleared
through screening and to carry-out safety checks. If the vehicle is not pre-cleared, or it
fails its safety checks then a message will be displayed requesting it to pull into the
facility. The inspector at the roadside facility may override the decision to pull-in (or
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(©

not) and may also select manual pull-in. Vehicle safety inspections can also be carried
out at the roadside using a hand held terminal.

Provide Commercial Vehicle Data Collection (2.4) - these processes are responsible for
collecting data from on-board sensors and from the driver. The data is kept in an in-
vehicle data store, which can be transmitted to the roadside check facility operated by
Washington State Patrol to enable safety checks and roadside inspections. The contents
of the store can aso be sent to the commercial vehicle driver and fleet manager. The
manager can also exchange messages of a general nature with the commercia vehicle
driver.

(d) Provide Commercial Vehicle On-board Data (2.6) - these processes enable the

3.3.3

commercia vehicle manager to load the commercial vehicle with data from databases
that have stored this data. This datawill enable it to be recognized at each roadside check
facility operated by the Washington State Patrol, and can be used by the facility for pre-
clearance and safety checks.

Public Transportation Management (DFD 4)

As defined in Section 3.2.2, there is only one main process identified in this functional and/or
operationa group, Manage Transit. Defined below is the main process and brief descriptions of
the sub-processes that are relevant for the Thurston Region.

Manage Transit (DFD 4)

The processes in this DFD comprise the Manage Transit function. This function is responsible
for the management of transit operations within some or all of the areas served by ITS. The key
points about the function are as follows:

7?

NN

3

3

N TN S N

monitoring of transit services operation - data collected onboard transit vehicles of
Intercity Transit vehicles;

strategies available for returning late running transit vehicles to normal operation;

transit services planned using current operational data and input from various other
Sources,

demand responsive transit provides personalized transport for travelers on request by
Intercity Transit and special needs transportation services,

security coordination and monitoring provides links to the Manage Emergency Services
function;

trangit driver activities can be assigned using past performance and other factors;

transit vehicle maintenance can be scheduled and work assigned to technicians;

trangit fares can be collected either onboard Intercity Transit vehicles,

transit service information and data from approaching transit vehicles available at the
roadside.
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There are seven DFDs subordinate to this DFD. Overall functionality is divided between them in
the following ways. Figure 3-5 illustrates the processes described below (highlighted) and the
data flows exchanged between them (also highlighted).

(&) Operate Vehicles and Facilities (4.1) - These processes provide information on the

current state of operation of Intercity transit vehicles, and how they are performing
against the schedules. The processes are responsible for keeping vehicles on schedule
and taking action to get them back on schedule when any deviations are found.

(b) Plan and Schedule Transit Services (4.2) - These processes provide the management of

the route planning and scheduling of both regular and demand responsive transit services
of Intercity Transit Operations.

() Shedule Transit Vehicle Maintenance (4.3) - These processes are responsible for the

management of intercity transit vehicle maintenance and the assignment of technicians to
carry out the maintenance. They use the operational data provided by the processesin (@)
and the maintenance specifications for each type of vehicle.

(d) Support Security and Coordination (4.4) - These processes manage the actions which are

taken when an emergency occurs ontboard an intercity transit vehicle or within the
Intercity transit facility, or transit depot. Notification of an emergency may come from
trangit users via such things as panic buttons, from a transit vehicle driver, or from
surveillance equipment located at transit stops and other parts of the transit network. The
processes work to pre-defined plans of action for each type of emergency situation and
communicate with the Manage Emergency Services function (see DFD 5) for
coordination of emergency service activities through Thurston County E911 Call Center
and/or Local Police for responses to incidents.

(e) Generate Transit Driver Schedules (4.5) - These processes are responsible for the

(f)

management of intercity transit driver working schedules, routes, etc. Drivers are
assigned to their duties based on a number of criteria, including availability, previous
experience, performance on previous assignments, seniority, and persona preferences.
Activities are monitored by the transit fleet manager who can update the data about
individua drivers.

Collect Transit Fares in the Vehicle (4.6) - These processes collect fares from transit
users ontboard an intercity transit vehicle, for the use of current transit services, and
advanced payments for transit services. The fare payment processing may be carried out
interactively from on-board the vehicle, or may be held until the vehicle reaches a
convenient point and then carried out as a batch transaction. The processes support the
use of debit/credit cards, including those with stored credit value, as may be issued by
transit operators as well as financial institutions.
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(g) Provide Transit User Roadside Facilities (4.7) - These processes act as the interface

3.34

through which the transit user can obtain information and pay for the use of services at a
roadside location, such as an intercity transit stop. The information provided includes
intercity transit services in general, and the time at which the next service is due to arrive
a the location. Information provided by intercity transit vehicles approaching the
location is also automatically output to the transit user. Payment by the transit user for
the use of current transit services and advanced payments for transit servicesis supported
by the processes, as is the use of debit/credit cards, including those with stored credit
value, as may be issued by transit operators as well as financia institutions.

Emergency Services and Management (DFD 5)

As defined in Section 3.2.2, there is only one main process identified in this functional and/or
operational group, Manage Emergency Services. Defined below is the main process and brief
descriptions of the sub-processes that are relevant for the Thurston Region.

M anage Emer gency Services (DFD 5)

This DFD shows the processes that provide the Manage Emergency Services function. This
function is responsible for the management of the emergency services response to incidents
and communications with law enforcement agencies. The key points about the function are
as follows:

7?
7?
7?
7
7?

7

ITS functions can automatically call-out appropriate emergency services to an incident;
confirmation of response action is provided to the emergency services operator;
emergency telephone and Thurston County E911 Call Center system can call-out
appropriate emergency services to an incident;

? information about incidents can be exchanged with the Manage Incidents facility;
? emergency vehicles can be provided priority routing (e.g.,“green waves’) aong their

routes to an incident;
incident responses can be coordinated with other Emergency Management Systems,

There are 5 processes in this DFD and they divide the overall functionality between themselves
in the following ways. Figure 3-6 illustrates the processes described below (highlighted) and the
data flows exchanged between them (also highlighted).

(& Provide Emergency Service Allocation (5.1) - these processes alocate emergency

services in response to requests received from a range of inputs, including other ITS
functions, plus Emergency Telecommunications Systems, and other Emergency
Management Systems operated by Thurston County E911 Call Center, the Washington
State Patrol, and the Local Police and Fire.

(b) Provide Operator Interface for Emergency Data (5.2) - this process is responsible for

providing the emergency services operator with an interface to the other processes in the
Manage Emergency Services function. The process will enable the operator to review
and update the data used to allocate emergency services to incidents, applying temporary

October 5, 2001 3-15 Final



Technical Memo #2

Thurston Region System Architecture

fesq-emergenc: e -6
ISP OIS AR RSP ARSI st LSRG e

(s messRy-
ONEme
é K Yele 0 -emefienc
omKignica 4 SRaEnCY-
1BMENG)StBm E"%q' way_ feso- emergency
data_outplt_reque:
&gu: te: Q-?me,en
a yg}lce dispa mupequest_
Q A SRsElergsns: Siontd da
E !i'l 1o ggl"e{n[ Y- 5 10N 1 —— ple=Uligate
S L smprerty
Bl e
rom
Sther- Senicgs
o hazmat\ map_data_for_emergency_display fare ction
[¥&nation g;g er
erjice —
of_hazmda HoL
"‘?&@z ton }’o oteys
fiagma
Pri V|de
danstency t
ﬁ?a& = egﬁrge cy_ Aﬁgfc%et[gﬁ"
0g_ougput
'faﬂgg
- P
) )
rovide
transit_coordination ey
deta ATGEARGN
emerge -
- egheé%en%ponse emerge!
SmeIgenCy 4eaueEst request™ Fé%ﬁ‘és iR
informaigee T~
rom_Emergenc:
@(ﬁ D BT HRFroency_
Mana?q_l
Veyties” FerEIegeneY-
g]Cid R [ er?ncy
eg” — eaut
< erge Getans— ehicle location_
Infides 4 a8 gRtest o[ el ency_
reque;
incidefit -
deighe - incidpnt_ [ incident | . fmy
.i- cleay Temote videeN, IRt n;g'fq,?,-aggeroute_
" mprgency_ i
G T Shse S redme
pree fotions
) Manag(écy
S e RIRYS o O Y s
teso-archivg_etafus
. em arfhlve
gm_archivé_ em, . ques
Nchive \
Staus
Bsprichie-

emergency_data_archive

O Processes Relevant to Thurston Region

Data Flows Relevant to Thurston Region

Figure 3-6: Manage Emergency Services (Level 1 DFD)

October 5, 2001

3-16

Final



Technical Memo #2 Thurston Region System Architecture

(©)

overrides to current emergency service allocations to suit the special needs of a current
incident, and requesting output of the log of emergency service actions. It will aso
enable the output of a message showing the failure of an emergency vehicle dispatched in
response to an incident. These functions are performed by the Thurston County E911
Call Center, the Washington State Patrol, Local Police and Fire, and the Thurston County
EOC (i.e., the EOC only during exceptional conditions like an earthquake, flood, etc).

(d) Manage Emergency Vehicles (5.3) - these processes are responsible for the management

(€

(f)

3.35

of emergency service vehicles when they are dispatched to an incident by the Thurston
County E911 Call Center or the Washington State Patrol. The most appropriate
vehicle(s) will be dispatched with instructions to emergency personnel about the incident
to which the response is being directed. Once at the incident, emergency personnel can
report back with updates on the progress being made with the incident response.

Update Emergency Display Map Data (5.5) - this process is responsible for providing
updates to the store of digitized map data used as the background for displays of incidents
and emergencies produced by processes in the Manage Emergency Services function.

The process will obtain the new data from a speciaist data supplier or some other
appropriate data source, on receiving an update request from the emergency system
operator interface process within the function. Regiona Stakeholders involved in this
process include the Thurston County E911 Call Center and the Thurston County Geo
Data Center.

Manage Emergency Services Data (5.6) - This process collects emergency service data,
emergency vehicle management data, emergency vehicle data, and incident data from the
Thurston County E911 Call Center, and the Washington State Patrol. It distributes this
data to the Manage Archive Data function performed by the regional cities, counties and
WSDOT, where it can be archived and accessed upon request or upon receipt of fresh
data

Traveler Services (DFD 6)

As defined in Section 3.2.2, there is only one main process identified in this functional and/or
operational group, Provide Driver and Traveler Services. Defined below is the main process and
brief descriptions of the sub-processes that are relevant for the Thurston Region.

Provide Driver and Traveler Services (DFD 6)

The processes in this DFD provide the Provide Driver and Traveler Services function. This
function is responsible for providing drivers and travelers with trip planning, traffic and
trangt information, and route guidance facilities. The key points about the function are as
follows:

7?

7?

travelers in the Thurston region may plan, confirm and be guided along single mode or
multi- modal trips;

enroute advisory traffic and transit information provided for drivers and transit users in
the Thurston region;
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7?

travelers in the Thurston region may use home, office, or a personal portable device to
receive traveler information.

The six processes are al DFDs and they divide the overall functionality of this DFD between
themsalves in the following ways. Figure 3-7 illustrates the processes described below
(highlighted) and the data flows exchanged between them (also highlighted).

@

Provide Trip Planning Services (6.1) — these processes produce a trip plan to meet the
requirements of a traveler's trip request using the Puget Sound Regiona Traveler
Information System. The trip plan can be mult-modal and is generated using the
facilities provided by the processes in (f) below. It may aso include demand responsive
transit services provided through the Manage Transit function (see DFD 4), ridesharing
and the use of services from multi-modal transportation service providers such as heavy
rail, airlines, etc. The traveler may be using a home, office or a personal portable device.

(b) Provide Information Services (6.2) — these processes provide information to drivers and

(©

to transit users in the Thurston region. These users, including Thurston region
stakeholder agencies can recelve advisory and broadcast information.  Advisory
information is requested by the driver or transit user, and broadcast information is output
automatically. Both types of information may include traffic and transit data obtained
from the Manage Traffic and Manage Transit functions — see DFDs 1 and 4 respectively.

Manage Rdesharing (6.4) — these processes provide a ride sharing service for personal
vehicle users, Intercity transit users and special needs transportation users. Travelers
using private cars who have the same destination and expected arrival time will be
matched so that they can share rides for al or part(s) of their journeys. This will enable
them to make best use of their private cars, possibly taking advantage of being able to
travel in high occupancy vehicle (HOV) lanes. The journey detalls for travelers for
whom no match is found will be retained in case a suitable traveler asks for aride share at
a later date. This process will coordinate with the Manage Transit function for transit
specific users.

(d) Provide Guidance and Trip Planning Services (6.6) — these processes provide route

()

guidance for drivers, plus route guidance and trip planning for travelers using the Puget
Sound Regional Traveler Information System. Multi-modal routes are provided to
travelers for both on-line personal traveler guidance and for trip planning.

Provide Driver Personal Services (6.7) — these processes enable drivers to cal
emergency services like a mayday service. Processes enable a driver to summon the
emergency services like the Thurston E911 Call Center, in the event of an incident
involving the vehicle. The cdl is activated by the driver using a device such as a
MAYDAY button in the vehicle. Acknowledgment of the receipt of the call-out request
by the Manage Emergency Services function (see DFD 5) is provided through the
processes in (b) above.

October 5, 2001 3-18 Final



Technical Memo #2 Thurston Region System Architecture

!rafﬁc t{ala in |0( arking_lot
BaK aring. It}lar ng _lot aratr insit_paratransit_
igion. daron. ge Tr}s Ansit traveler_perspnal
foRrctiive ~confrm 25 hifiration SchAdule By equesr i
P daaion o . . .
or_arw cf Youte "~ |in
frofis,data e Nowe Fofagie|  BIRE {85 IoAlitnce
or\iceSharing transit deviatic it Gfiance rom
I request 5 ErGmNoute gregiotion | atﬁ' ealher_
ce_
taletts- - e
ies nng \hsi-‘ller
sdces Fequest ™
- Qfii special
P, B SRR
prices — traveler
Tave i arcgive” data RJ{IO(I /
ments traveler M
farTsitens ajehive” g}%" Q_
. fovider
T
rideshare_ raveleT T -
aguest Feas){)merﬂ_ ervit rovider T
ng%agr?ng o Multimodal Ho
aveter- rom_Multimo ovider
: e ran; Tl
Fegliest e, Browder o ISP
rigeshare trip_planning QuEsate
ormatior 3
ridesh Jf p
payip o ide
c9 |1ma]]on an
- rTr— [anning
LT e
ansit_s ogged_special
S e g
aOII
s doveo i
r\ios! i
rent_roadwa)
PN ey
;rans' ervices eler. Nurre
T guidance oute _ “curlent_other_culjent_transit ol
" Juest FSl) ps_Use ToulRs “Use b
ansit_servises_ ]
DRY_Teque:
%?rr‘}zgs g '{2"1&—
Q a i . .
aguisory_ ykionpgsiionsafety. halgeg vely ,e _status_ fansites  transi  yaffic sata
i gﬁl a casl— tra pler SEVIgEs for pafsonat
tragsit e Ugrateftieonal pERON auhgds "o~
rom_ e pay me _ Bfvone— regliest
ARIer tran: traQsit. Al vehicle ,smart, i ""aﬂ 1'n D u alere e ra dala for_
fenede  canditidos probesda. — °
S0 s _adviconke bup - T U pArEORaT tEvices
3 gquest
- mgr cy7
Qig2Batu
ansit_serviv b
b Bvisory. daa vehll%?_ e el
?q vehicle_ Fequ =2
traffic_dat bt .
A e 5805fons
< . - difver. ien —
fatfic Tt ran TC&ehi yehicle_ segurty B ponse NPy
ouput o~ -
iraa é%‘e lanPM'dﬂeon broadc: 0
0 costs— erx%es persg gﬁ levices
afsit_deviation:
persongireu
' rézlm ocation_
elgw pages dquice
llaw pages. ge oo f,a\)’eee, o
reglsfat’(’)n — ret NSErO Emergency_ efig@gg Spdaia—Rgyider
ToNQriveg e Pro\\/nede uenv I detgjls Map
FPers?ggé e~E[ovider
ncident.
urmalrnn eﬁ'éﬁn mr {veter
incige ° traveler
FMaTM 9e ongj ()
lesi Qveler
demeigency_
. | S H}ersonat
eattrer_ i
oame vehicle agu update_
From_Yellow_ ror
065 Seact fouty
A RE T ahyt régest Infrd traveler
d DErson:
cy._emergency. p_costs
0 Yellg fat- ﬂe?snaf “rdveler
el ervice_ ‘\)J\ai_ - gs eer dgEra _pMsonal_
¢ owedoeRa display Tindate
oher/ Aty PaTR Toauest
travels -traveler_ nayfient pa r
Mara n"’réfgﬂ #lion_ tegfiit eqpest
\

Q Processes Relevant to Thurston Region

Data Flows Relevant to Thurston Region

Figure 3-7: Provide Driver and Traveler Services Data Flow Diagram

October 5, 2001 3-19 Final



Technical Memo #2 Thurston Region System Architecture

(f) Provide Traveler Personal Services (6.8) — these processes provide the traveler with
facilities for on-line guidance, personal security and trip planning. The on-line guidance
is provided dynamically from a central service like the Puget Sound Regional Traveler
Information System and will enable the traveler to be guided along a multi- modal route.
The personal security facility provides the traveler with a mechanism to call emergency
services like the Thurston County E911 Call Center in the event of an incident. The call
is activated by the traveler using a device such as a“panic” button on a personal portable
device. Acknowledgment of the receipt of the message by the Manage Emergency
Services function (see DFD 5) is provided through the processes in (€) above. The trip
planning facilities are similar to those provided in © above except that they are designed
to be used from atraveler’s persona device (portable or non portable).

3.3.6 Electronic Payment (DFD 7)

As defined in Section 3.2.2, there is only one main process identified in this functional and/or
operational group, Provide Electronic Payment Services. Defined below is the main process and
brief descriptions of the sub-processes that are relevant for the Thurston Region.

Provide Electronic Payment Services (DFD 7)

The processes in this DFD are responsible for the Provide Electronic Payment Services
function. This function is responsible for enabling drivers, transit users and travelers to pay
for their journeys and for other services. The key points about their functions are as follows:

?? facilities are provided for non-stop fare charges collection;
?? drivers and travelers can pay for fares in advance;

There are three processes in this DFD and the overall functionality is divided between them in
the following ways. Figure 3-8 illustrates the processes described below (highlighted) and the
data flows exchanged between them (also highlighted).

(&) Provide Electronic Fare Collection (DFD 7.3) — These processes provide facilities for
billing Intercity transit users with the cost of their fares as they pass through boarding
points for transport services. They also enable the transit user to pay for these servicesin
advance. Billing can be for fares collected either on-board transit vehicles, or at the
roadside. A record of all transactions is periodically sent to the transit system operator
and trangit fleet manager.

(b) Carry-out Centralized Payments Processing (DFD 7.4) — These processes are responsible
for maintaining a centralized store of data either managed by Intercity Transit or a
Financial Institution, on the prices being charged for transit fares.

(c) Provide Payment Instrument Interfaces (DFD 7.5) — These processes are responsible for
providing the interfaces through which data can be collected from the payment
instruments being used by drivers and travelers. This data may consist of the credit
identity or stored credit value depending on the type of instrument being used. The
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3.3.7

processes support the reduction in the value of any stored credit that the payment
instrument may be carrying in payment for the requested service.

Information Storage and Management (DFD 8)

As defined in Section 3.2.2, there is only one main process identified in this functional and/or
operational group, Manage Archived Data. Defined below is the main process and brief
descriptions of the sub-processes that are relevant for the Thurston Region.

Manage Ar chived Data (DFD 8)

This DFD shows the processes that provide the Manage Archived Data function. This
function is responsible for providing facilities to collect ITS ard related data, archive it, and
make it available to other user systems for use in transportation administration, policy
evaluation, safety, planning, performance monitoring, program assessment, operations, and
research applications. The key points about the function are as follows:

N3N Y O NNN

3

data collected from each I TS function and center-type terminators

collected data formatted and stored into a permanent data store

schema and format of data managed through the interface with the Archived Data
Administrator

coordination with other archives allows data to be shared across multiple sites

user systems request data or a catalog of data

user systems request analyses of the archive data such as fusion, mining, or aggregations
archive on-demand allows additional data b be selected for import into the archive by
users systems

roadside data collected directly for archive purposes

There are three processes in this DFD. Overall functionaity is divided between them in the
following ways. Figure 3-9 illustrates the processes described below (highlighted) and the data
flows exchanged between them (also highlighted).

(&) Get Archive Data (8.1) — This process collects data from each mgjor function within ITS

and external sources for archive purposes that may not exist within current ITS data
sources. This process responds to requests from the Manage Archive Data Administrator
Interface process to import data or data catalogs. This process sends requests for data or
acatalog of available data to the other functions and terminators, either a subscription for
data or a one-time request. This process receives meta-data along with the data to
describe the conditions under which the data was collected or any other information
about the operational data. This process can be managed by the regiona cities in the
Thurston County and coordinate the sharing of information with the jurisdictional
counties and Washington State DOT.
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(b) Manage Archive (8.2) — This process stores the collected and formatted data in a
permanent archive data store, which will be managed by the regional cities in Thurston
County. This process receives the formatted data from the Get Archive Data function
accompanied by any updates to the meta-data that would describe the formatting
operations performed on the data as it was imported. This process responds to requests
from the administrator interface function to maintain the schema of the archive data, set
update frequencies, and backup schedules, user authentication schemes, cleansing
algorithms. This process provides the administrator interface function with status of the
data quality in the archive, frequency reports on use of the archive, updates to the
measure of the volume of the data and other data archive metrics.

(c) Coordinate Archives (8.4) — This process coordinates the information exchange between
different Manage Archived Data functions represented through the Other Archives
terminator. This process alows the regiona cities in Thurston County to share
information with jurisdictional counties and Washington State DOT archives in response
to loca requests from users systems. This process uses data collected from different
archives to build a set of global schema, which are the data archive definitions for the
local archive plus any archives known to the local archive.

October 5, 2001 3-24 Final



Technical Memo #2 Thurston Region System Architecture

4.0 Market Packages and Equipment Packages

Data Flows Data Dictionary

Process
Specifications

User Services

Tech Memo #1

Architecture
ﬁ Subsystems Flows

Equipment
Packages

Market Packages

4.1 Overview of Market Packages

Market package, as defined in the Nationa ITS Architecture are “bundles’ of technology
services that are often purchased together, as a group. Where a user service addresses the need
or “what” the issue is, a market package addresses “how” that need or service is addressed.

Some of the thirty-one user services are too broad in scope to be convenient in planning actual
deployments and projects.  Additionally, they often don’t trandate easily into existing
institutional environments and don’t distinguish between major levels of functionality. In order
to address these concerns (in the context of providing a more meaningful evaluation), a finer
grained set of deployment-oriented ITS service building blocks were defined from the original
user services—these building blocks are defined as “ market packages’.

The previous chapters of this system architecture document focused on the two main
perspectives of developing and viewing the architecture, the physical and the logical. The
physical architecture focused on the Thurston region stakeholders, depicted their roles in terms
of the connections and information sharing communications hat need to take place between
these entities to manage transportation in the region effectively and efficiently. The logical
architecture for the Thurston region defined the architecture in terms of the transportation related
functions through processes that are and will be performed by the regional stakeholders.

Market Packages take a different approach to the architecture in that they identify integrated,
implementable pieces of the physical architecture. Market packages are defined by sets of
equipment packages required to work together (typically across different subsystems).
Equipment packages deliver a given transportation service and the major architecture flows
between them and other important external systems. In other words, they identify the pieces of
the National ITS Architecture required to implement a complete end to end service. Most market
packages are made up of equipment packages in two or more subsystems. Market packages are
designed to address specific transportation problems and needs and can be related back to the
thirty-one user services and their more detailed requirements.
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The identification of market packages provides the transition mechanism from the system
architecture to the next phase of the project — definition of an implementation strategy for the
Thurston Region.

4.2 ldentification of Thurston Region Market Packages

A list of sixty-three “generic’ market packages is provided in the National ITS Architecture
(version 3.0). All sixty-three market packages were examined with regard to their applicability
to the Thurston region’s ITS User Services (US). The Thurston region’s US, as identified in
TM 1, were mapped against the sixty-three generic market packages. Using a similar mapping
process as suggested for the needs and user servicesin TM 1, and the Nationa ITS Architecture,
this process allowed the identification of the market packages most applicable for the region and
based exclusively on the needs and US defined earlier for the Thurston region. The results of
this mapping process are presented in Table 4-1.

The market packages identified through this mapping process were examined thoroughly based
on the US they addressed and the functiorel groups and operational areas. Table 42 presents
those market packages that best address the transportation needs and issues in the region,
followed by a brief description of each market package.

October 5, 2001 4-2 Final



Technical Memo #2 Thurston Region System Architecture

Table 4-1: Mapping of User Services to Market Packages
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Table 4-2: Thurston Region ITS Market Packages

Functional and/or
Operational Group

Market Package
Category

Market Packages

Traffic and
Transportation
Management

Advanced Traffic
Management Systems
(ATMYS)

Network Surveillance (ATMS01)

Probe Surveillance (ATM S02)

Surface Street Control (ATM S03)

Freeway Control (ATMS04)

Traffic Information Dissemination (ATM S06)
Regional Traffic Control (ATMS07)

Incident Management System (ATM S08)

Traffic Forecast and Demand Management (ATM S09)

Virtual TMC Smart Probe Data (ATM S12)
Standard Railroad Grade Crossing (ATM S13)
Advanced Railroad Grade Crossing (ATM S14)
Railroads Operations Coordination (ATM S15)
Road Weather Information System (ATMS18)

Public Transportation
Management

Advanced Public
Transportation
Management Systems
(APTS)

Transit Vehicle Tracking (APTS01)

Transit Fixed Route Operations (APTS02)
Demand Responsive Transit Operations (APTS03)
Transit Passenger and Fare Management (APTS04)
Transit Security (APTS05)

Transit Maintenance (APTS06)

Multi-Modal Coordination (APTS07)

Transit Traveler Information (APTS08)

Electronic Payment

Advanced Traffic
Management Systems
(ATMS)

I3 I I IIIIITINLINILIINELIILINILIILINLINEINNES

Electronic Fee/Payment Collection (ATM S10)

Traveler Services

Advanced Traveler

Information Systems
(ATIS)

NN

Broadcast Traveler Information (ATIS1)
Interactive Traveler Information (ATIS2)

and Management

ITS Data Warehouse (AD2)
ITS Virtual Data Warehouse (AD3)

. . ' . ?? Fleet Administration (CVO1)
Freight Mobility Commercial Vehicle .
Operations (CVO) 7 E ectronl_c _CI earance (CvO3)
?? CV Administrative Processes (CV 0O4)
?? CVO Fleet Maintenance (CV09)
Emergency Services | Emergency ?? Emergency Response (EM1)
and Management Management (EM) ?? Emergency Routing (EM2)
?? Mayday Support (EM3)
Information Storage || Archived Data (AD) ?? 1TS Data Mart (AD1)
7
?

The description of the Thurston region market packages identified above are provided in
Appendix D. As discussed earlier, each market package consists of several equipment packages
across several subsystems. Appendix E illustrates the customized Thurston region market
package diagrams along with the identification of key subsystems, equipment packages, and the
associated flows of information (architecture flows) between equipment packages and
subsystems. Descriptions of the Thurston Region equipment packages are provided in Appendix
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F aong with the associated Process Specifications (P-Specs) for each equipment package to
allow traceability to the logical architecture.

4.3 Overview of Equipment Packages

The term “equipment package’ was used in the National ITS Architecture development effort to
group like functions (P-specs) of a particular subsystem together into an “implementable”
package of hardware and software capabilities. Though not prescriptive (i.e., the only way to do
it), the equipment packages presented in the National ITS Architecture provide a logica
approach to combining functions within a subsystem.

4.4 Identification of Thurston Region Equipment Packages

A list of one hundred thirty-eight (138) “generic’ equipment packages is provided in the
National ITS Architecture (version 3.0). Similar to the mapping process of user services to
market packages, the National ITS Architecture provides a roadmap linking the generic market
packages, associated subsystems and the relevant equipment packages.

Using this information as a guide and the selected Thurston Region Market Packages, a list of
Thurston region equipment packages were identified. Thislist was examined with regard to their
applicability to the Thurston region’s user needs and the process specifications identified in the
Logical Architecture. Table 43 details the Thurston region market packages, the associated
subsystems and the relevant equipment packages. Definitions of these selected equipment
packages are included in Appendix F.
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Table 4-3: Thurston Region Equipment Packages

Thurston Region

Market Packages Subsystems Equipment Packages Implementing Centers
TRAFFIC AND TRANSPORTATION MANAGEMENT
(ADVANCED TRAFFIC MANAGEMENT SYSTEMS (ATMS) MARKET PACKAGES)
Roadway Roadway Basic Surveillance TacomaTOC!
Traffic Management Collect Traffic Surveillance wsboT?
Traffic Maintenance Thurston County
Network Surveillance Roadway Roadway Probe Beacons Private Vehicles .
(ATMS01) Thurston County Maintenance
Traffic Management TMC Probe Information Collection TacomaTOC
Thurston County
Vehicle Vehicle Location Determination Private Vehicles
V ehicle Probe Support Thurston County Maintenance Crew Vehicles
Roadway Roadway Signal Control WSDOT
Thurston County
Surface Street Control Regional Cities?
(ATMS03) Traffic Management TMC Signal Control TacomaTOC
Traffic Maintenance Thurston County
Regional Cities
Roadway Roadway Freeway Control WSDOT
Freeway Control Traffic Management TMC Based Freeway Management TacomaTOC
(ATMS04) Traffic Maintenance Thurston County
Regiona Cities
Traffic Information Roadway Roadway Traffic Information Dissemination | WSDOT
Dissemination (ATMSO06) | Traffic Management TMC Traffic Information Dissemination WSDOT

! Except as noted, use of theterm “WSDOT” isintended to refer specifically to WSDOT Olympic Region inclusive of Thurdon County (also Pierce, Kitsap, Mason, Grays Harbor, Jefferson and
Clallam counties) and the construction, operations and maintenance interestsin theregion. The use of theterm “TacomaTOC” refersto the specific WSDOT Olympic Region operational activiies
conducted by and coordinated through that center located in Tacoma. Thiswould include (in general) traffic and incident management functions on the interstate and state highways in the Thurston
Region.

2 Useof the phrase “Regional Cities’ isintended to represent all citiesin the Thurston Region who are (or will be) participantsin the ITS programs. Thisinitial list would include, but is not limited to:
Olympia, Lacey, Tumwater, Y elm, Tenino, Bucoda, Rainier, Rochester, etc.
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Thurston Region
Market Packages

Subsystems

Equipment Packages

Implementing Centers

Regional Traffic Control
(ATMS07)

Traffic Management

TMC Regional Traffic Control

TacomaTOC
Thurston County & Regional Cities

Incident Management
(ATMS08)

Emergency Management

Emergency Response Management

Washington State Patrol

Thurston County 911 Call Center

Thurston County EOC (exceptional situations)
Local Police and Fire

Roadway Roadway Incident Detection WSDOT
Traffic Management TMC Incident Detection WSDOT
TMC Incident Dispatch, Washington State Patrol

Coordination/Communication

Thurston County 911 Call Center
Local Policeand Fire

Traffic Forecast and

Demand Management
(ATMS09)

Traffic Management

TMC Traffic Network/Performance
Evaluation

WSDOT

Emissions Monitoring and

Emissions Management

Emissions Data M anagement

Thurston Regional Planning Council (TRPC)
WSDOT, Regional Cities and Counties

Management (ATMS10)

Roadway Roadway Emissions WSDOT, Regional Cities and Counties
Virtual TMC and Smart Roadway Roadway Probe Beacons Thurston County
Probe Data (ATMS12) Vehicle Smart Probe Thurston County Maintenance Crew Vehicles
Standard Railroad Traffic Management HRI Traffic Management TacomaTOC
Crossing (ATMS13) Roadway Standard Rail Crossing
Advanced Railroad Traffic Management HRI Traffic Management TacomaTOC
Crossing (ATMS14) Roadway Advanced Rail Crossing
Railroad Operations Traffic Management Rail Operations Coordination TacomaTOC
Coordination (ATMS15)

Roadway Roadway Environmental Monitoring WSDOT
Road Weather Information Thurston County
Systems (ATMS18) Traffic Management TMC Road Weather Monitoring WSDOT

Thurston County
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Thurston Region
Market Packages

Subsystems

Equipment Packages

Implementing Centers

PUBLIC

TRANSPORTATION MANAGEMENT

ADVANCED PUBLIC TRANSPORTATION SYSTEMS (APTS) MARKET PACKAGES

Transit Vehicle Tracking
(APTS0L)

Transit Management

Transit Center Tracking and Dispatch

Intercity Transit

Transit Vehicle

On-Board Transit Trip Monitoring

Intercity Transit VVehicles

Transit Fixed Route
Operations (APTS02)

Transit Management

Transit Center Fixed Route Operations
Transit Garage Operations

Intercity Transit

Transit Vehicle

On-board Fixed Route Schedule Management

Intercity Transit Vehicle

Demand Responsive
Transit Operations
(APTSO03)

Transit Management

Transit Center Para-transit Operations
Transit Garage Operations

Intercity Transit

Transit Vehicle

On-board Para-transit Operations

Intercity Transit

Transit Passenger and Fare
Management (APTS04)

Transit Management

Transit Center Fare and Load Management

Intercity Transit

Transit Vehicle On-board Transit Fare and L oad Management | Intercity Transit
Remote Traveler Support Remote Transit Fare Management Intercity Transit
Transit Management Transit Center Security Intercity Transit
Transit Security (APTSO5) Transit Vehicle On-board Transit Security Intercity Transit

Remote Traveler Support

Remote Mayday I/F
Secure Area Monitoring

Intercity Transit

Transit Maintenance
(APTS06)

Transit Management

Transit Garage Maintenance

Intercity Transit

Transit Vehicle On-board Maintenance Intercity Transit Vehicles
Roadway Roadside Signal Priority Intercity Transit Vehicles
Traffic Management TMC Multi-modal Coordination TacomaTOC
Thurston County
Multi-Modal Coordination Regional Cities
(APTSO7) Transit Management Transit Center Multi-modal Coordination Intercity Transit
Pierce Transit

Special Needs Transportation (ACCT, etc)

Transit Vehicle

On-board Transit Signal Priority

Intercity Transit Vehicles
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Thurston Region
Market Packages

Subsystems

Equipment Packages

Implementing Centers

Transit Traveler
Information (APTS08)

Transit Management

Transit Center Information Services

Intercity Transit
Specia Needs Transportation (ACCT, etc)

Transit Vehicle

On-board Transit Information Services

Intercity Transit

Remote Traveler Support

Remote Transit Information Services

Intercity Transit

ELECTRONIC PAYMENT SERVICES

Electronic Fee/Payment
Collection (ATMS10)

Vehicle

Vehicle Toll/Parking Interface

Intercity Transit
Specia Needs Transportation

ADVANCED TRAVELER INFORMATION SYSTEMS (ATIS) MARKET

TRAVELER SERVICES

PACKAGES

Broadcast Traveler
Information (ATIS1)

Information Service Provider

Basic Information Broadcast

Local Commercial Radio and TV

Personal Information Access

Personal Basic Information Reception

WSDOT (Puget Sound; e.g., NW and
Olympic Regions)

Remote Traveler Support

Remote Basic |nformation Broadcast

Interactive Traveler
Information (ATIS2)

Information Service Provider

Interactive Infrastructure Information

Personal Information Access

Personal Interactive Information Reception

WSDOT (Puget Sound; e.g., NW and
Olympic Regions)

Remote Traveler Support

Remote I nteractive Information Reception

COMMERCIAL VEH

FREIGHT MOBILITY

ICLE OPERATIONS (CVO) MARKET PACKAGES

Fleet Administration
(CvOl)

Fleet and Freight Management

Fleet Administration
Fleet Maintenance M anagement

Washington State Patrol
WSDOT Commercial Vehicle Division

Commercia Vehicle

On-board Trip Monitoring

Electronic Clearance
(CVO3)

Vehicle Vehicle Location Determination
Commercia Vehicle CV Information Exchange WSDOT Commercia Vehicle Division
Administration

Commercial Vehicle

On-board CV Electronic Data

Commercial Vehicle Check

Roadside Electronic Screening

Washington State Patrol
WSDOT Commercia Vehicle Division
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Thurston Region

Market Packages Subsystems Equipment Packages Implementing Centers
Commercial Vehicle Credentials and Taxes Administration WSDOT Commercial Vehicle Division
CV Administrative Administration

Processes (CV0O4)

CV Information Exchange

Washington State Patrol

Fleet and Freight Management

Fleet Credentials and Taxes Management and
Reporting

WSDOT Commercial Vehicle Division

CVO Fleet Maintenance
(Cv09)

Fleet and Freight Management

Fleet Maintenance Management

WSDOT Commercial Vehicle Division

Commercia Vehicle

On-board Trip Monitoring

EMERGENCY SERVICES AND MANAGEMENT

EMERGENCY

MANAGEMENT (EM) MARKET PACKAGE

Emergency Response
(EM1)

Emergency Management

Emergency Call Taking
Emergency Response Management

Thurston County 911 Call Center
Washington State Patrol
Local Police and Fire

Emergency Vehicle

On-board EV Incident Management
Communicator

Thurston County Emergency Vehicles
Washington State Patrol
Local Police and Fire

Emergency Routing
(EM2)

Emergency Management

Emergency Dispatch

Thurston County 911 Call Center
Washington State Patrol
Local Police and Fire

Emergency Vehicle

On-board EV en-route Support

Thurston County Emergency Vehicles
Washington State Patrol
Local Police and Fire

Roadway Roadside Signal Priority WSDOT
Thurston County
Regional Cities
Emergency Management Mayday Support Washington State Patrol
Mayday Support (EM3) Thurston County 911 Call Center
Local Police and Fire
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Thurston Region
Market Packages Subsystems Equipment Packages Implementing Centers
INFORMATION STORAGE AND MANAGEMENT
ARCHIVED DATA MANAGEMENT (AD) MARKET PACKAGES

Commercia Vehicle CV Data Caollection WSDOT Commercia Vehicle Division

Administration Washington State Patrol

Emergency Management Emergency Data Collection Thurston County
Regional Cities
Washington State Patrol

Archived Data Management Government Reporting Systems Support Thurston County

Subsystems ITS Data Repository Regional Cities

Traffic and Roadside Data Archival WSDOT
ITS DataMart (AD1) TRPC

Information Service Provider ISP Data Collection WSDOT

Roadway Roadside Data Collection Thurston County
Regional Cities
WSDOT

Traffic Management Traffic Data Collection Thurston County
Regional Cities
WSDOT

Transit Management Transit Data Collection Intercity Transit
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Thurston Region

Market Packages Subsystems Equipment Packages Implementing Centers
Commercia Vehicle CV Data Collection WSDOT Commercial Vehicle Division
Administration Washington State Patrol
Emergency Management Emergency Data Collection Thurston County
Regional Cities
Washington State Patrol
Archived Data Management ITS Data Repository Thurston County
Subsystems On-line Analysis and Data Mining Regional Cities
ITS Data Warehouse WSDOT
Information Service Provider ISP Data Collection WSDOT
Roadway Roadside Data Collection Thurston County
Regional Cities
WSDOT
Traffic Management Traffic Data Collection Thurston County
Regional Cities
WSDOT
Transit Management Transit Data Collection Intercity Transit
Archived Data Management Virtual Data Warehouse Services Thurston County
ITS Virtual Data Subsystem Regional Cities
Warehouse (AD3) WSDOT
TRPC
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5.0 Standards

5.1 Overview

Standards can be thought of as the glue that pulls the various pieces of the architecture together.
Defined standards are fundamental to the establishment of natiorelly compatible and
interoperable ITS deployments. Standards will enable deployment of consistent, nortinterfering,
reliable systems on local, regiona and national levels. Open standards will further benefit the
consumer by enhancing competition for the range of products necessary to implement the ITS
user services. Larger markets for specific products will reduce production costs through
economy of scale. Producers benefit from standards because they assure a wide market over
which the product can be sold. Many of the benefits the public receives from the National ITS
Architecture are a direct result of the development and implementation of standards. Primarily,
standards provide benefits in the following areas:®

?? National Compatibility — National compatibility is represented by the ability to use the same
equipment and services, regardless of the geographical location. The architecture identifies
roughly 45 specific interfaces requiring nationwide compatibility. Examples include the
delivery of real-time traveler information to in-vehicle devices and the dedicated short range
interface between the vehicle and the roadside. Nationwide standards for these types of
interfaces will alow travelers and commercial vehicles to use their compliant equipment
anywhere within the United States.

?? Multiple Suppliers — The architecture can encourage competition in the delivery of ITS
services through the implementation of standards in areas where a standard is not necessarily
required to provide a traveler with seamless operation of his ITS service. These interfaces
will benefit from standards in allowing multiple suppliers of equipment and software that
will directly connect to other ITS systems.

?? Ranges of Functionality — The standard packages contain data flows that support several
levels of service. For example, the trip plan data flow contains a large number of optional
datafields. The standards developer is encouraged to maintain the flexibility in the data flow
specifications to allow for multiple implementations.

?? Synerqy — As discussed above, the architecture began with alogical architecture that satisfied
the identified user services. As a result, there are functions and data flows common to
several of the services. These “processes’ appear in several higher level data flows and,
because they come from a single source, support synergy and consistency.

?? Risk Reduction — The architecture reduces risk to public providers, private providers and
consumers. For public providers, existence of standards neans that equipment purchased
one year will be likely to operate with new equipment purchased severa years from now.
This also means that agencies will not be locked into specific vendors (proprietary systems)
since al vendors will be able to build to the same standard (open architecture). For private

3 | TS Standards Development Plan, FHWA, June, 1996.
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providers, existence of standards means that they can gather information from multiple
sources using well defined message sets and thereby increases the level of service to their
customers (economies of scale). For consumers, products built to a particular standard will
allow a user to select their service provider from a number of companies (competition), not
just the company that their equipment happens to be compatible with.

5.2 Identification of Relevant ITS Standards for the Thurston Region

Approximately eighty (80) different ITS standards have been identified as relevant in the
implementation of the systems in the National ITS Architecture. The task of working with the
public and private sector ITS community to develop, educate and outreach these standards has
been tasked to seven different standards development organizations (SDOs). These SDOs are:

?? American Association of State Highway and Transportation Officials (AASHTO)
?? American National Standards Institute (ANSI)

?? American Society for Testing and Materials (ASTM)

?? Institute of Electrical and Electronics Engineers (IEEE)

?? Institute of Transportation Engineers (ITE)

?? Nationa Electrical Manufacturers Association (NEMA)

2? Society of Automotive Engineers (SAE)

Standards that apply specifically for traffic and transit management applications are jointly
developed by ITE, NEMA and AASHTO under a joint committee known as the National
Transportation Communications for ITS Protocol (NTCIP) Committee.

In the National ITS Architecture, the logical architecture presents a functional view of the ITS
user services. It defines the functions or processes that are required to perform the selected ITS
user services, and the information or data flows that need to be exchanged between these
functions. The physical architecture partitions the functions defined by the logical architecture
into systems and subsystems. In order to accomplish the functions outlined in the logical
architecture, some communication must take place between the elements of the physical
architecture. These communication links in the Physical Architecture are defined by the
architecture flows between the subsystems. The architecture flows are the pieces that identify
the standards and define how the communications take place between the various subsystems in
the National ITS Architecture.

Recently the U.S. DOT’s Joint Program Office (JPO) has placed a major emphasis on defining
these standards based on application areas grouped by the National ITS Architecture interfaces
(e.g., center to center, center to roadside), which are deployment oriented and define specific ITS
services or systems. The current standards web site (http://www.its standards.net) identifies
these application areas, their definitions and the relevant standards for each of them.
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5.3 National ITS Architecture Interfaces, Application Areas and
Relevant Standards for the Thurston Region

As described in the section above, the USDOT has enabled a deployment perspective to
grouping the available 80 ITS Standards into relevant application areas. By reviewing the
definitions of the National ITS Architecture Interfaces, appropriate application areas, and
relating it to the system architecture defined in sections 2, 3, and 4, the ITS Standards relevant to
the Thurston Region are identified in Table 5-1. The table lists the following:

?? National ITS Architecture Interfaces;

?? their respective application areas,

?? the subsystemsinvolved,

?? the ITS Standard Document Number,

?? the associated standard devel oping organization for each standard, and
?? the standard name.

The following describes the National ITS Architecture Interfaces (interfaces between
subsystems) and the application areas that fall under them. The interfaces and application areas
described below are based on the Thurston region system architecture as defined in Sections 2, 3
and 4.

5.3.1 National ITS Architecture Interface: Center to Roadside

This category of application areas includes those standards that provide communication links
between a transportation or traffic management center and roadside equipment that regulates the
flow of traffic.

Application Areas.

1. Data Collection and Monitoring: This application area covers the interface
between a traffic management center (Tacoma TOC) or a data archive (WSDOT) and
a specific type of roadway equipment that monitors and collects traffic information
data over a period of time—the data collection and monitoring (DCM) device. The
DCM device processes sensor signals to generate information about the traffic
passing the sensor that is collected or archived for later analysis. This function may
be deployed using portable devices for short-term data collection or permanently
installed devices for continuous monitoring of a site. The data collected can be used
to revise traffic control strategies, such as changing traffic signal timing or ramp
meter control, thereby improving the overal efficiency of transportation
management. The DCM device can also collect speed, travel times, and other data
measured and communicated by passing vehicles equipped with a transponder or
other short-range communications device (vehicle probe).

2. Dynamic Message Signs. This application area covers the interface between a traffic
management subsystem and a specific type of roadway equipment that provides
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information to a vehicle operator -- the dynamic message sign (DMS). This sign may
be deployed using various technologies, such as “flip panels,” multiple lights, or light
emitting diodes and is capable of displaying a limited number of messages or a fully
customized message using various fonts and colors. The primary purpose of these
signs is to convey traffic conditions, weather conditions, and other traveler-advisory
information to the vehicle operator.

3. Environmental Monitoring: This application area covers the interface between a
traffic management center and a specific type of roadway equipment that monitors
weather, roadway surface, and air/water quality conditions—the environmental sensor
stations. The environmental sensor station is commonly deployed as the roadside
component of a road/weather information system (RWIS). WSDOT currently
operates and maintains several RWIS stations in the state and a few in Thurston
County. It is comprised of a remote processor unit connected to one or more sensors
that collect environmental or meteorological data. The environmental sensor station
collects westher data such as air temperature, amount and type of precipitation,
vishility, dew point, relative humidity, wind speed, and wind direction. It also
collects surface conditions, including pavement temperature, subsurface temperature,
surface conditions (dry, wet, or frozen), amount of deicing material, and freezing
point on the road surface. The primary users of the information from these devices
are roadway maintenance and traffic operations.

4. Ramp Metering: This application area covers the interface between a traffic
management center and a specific type of roadway equipment that provides freeway
control—a ramp meter control (RMC) unit. This control unit has the ability to meter
freeway entry lanes in order to restrict the flow of traffic onto the freeways operated
by WSDOT. The RMC has a metering plan that is either localy stored or can be
loaded from the traffic management center. The metering plan can be adjusted
manually or automatically based upon surveillance information gathered from the
mainline lanes or from queue information gathered from the metered lanes.

5. Traffic Signals: This application area covers the interface between a traffic
management center and a specific type of roadway equipment that provides roadway
contro—a local traffic signal controller. It is also possible to have an onstreet
master controller, a “field master,” that manages a group of loca signal controllers,
behaving like a mini-traffic management center on the roadside. Based upon an
analysis of traffic characteristics for a given time and type of day, the traffic
management center invokes the appropriate pre-configured traffic signal control
system timing plan, including ssmple pre-timed (fixed) and complex actuated control
schemes, which is sent to the field masters and/or traffic signal controllers at the
roadside. In the Thurston region the county, regional cities, and WSDOT operate and
maintain the traffic signals on the local streets and major arterials. The purpose of
traffic signal systems, in order of importance, is to (1) distribute right-of-way safely,
(2) maintain the traffic signal system and (3) coordinate traffic signals to alow for
efficient flow of traffic.
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6. Vehicle Sensors. This application area covers the interface between a traffic
management center (TMC) and a specific type of roadway equipment that senses
various traffic parameters and communicates back to that central traffic management
center. This interface supports the capability for the TMC to monitor traffic and road
conditions, identify and verify incidents, detect faults in indicator operations, and
collect data for traffic strategy development and long range planning. The sensors
could be as ssimple as a single loop detector that communicates traffic data, or more
elaborate systems including smart inductive loop sensors, microwave Ssensors,
machine vision sensors, and vistll image processing systems that sense and
communicate a wide variety of traffic parameters. WSDOT currently operates and
maintains several traffic detectors that collect traffic data and communicate it back to
severa TMCs including the Tacoma TOC.

7. Video Surveillance: This application area covers the interface between a traffic
management center and video surveillance equipment on the side of the road. The
video surveillance equipment, consisting of switches, CCTV cameras, and
communications infrastructure, provides incident information and roadway images to
a traffic operator in a traffic management center. WSDOT currently operates and
maintains CCTV on major freeways in the state and images from CCTV cameras
located along 1-5 can be viewed by the Tacoma TOC to detect incidents and roadway
conditions.

5.3.2 National ITS Architecture Interface: Center-to-Center

This category of application areas includes those standards that facilitate communication
between transportation management centers. This category also includes communications
necessary for transit use.

Application Areas:

1. Data Archival: This application area covers the interface between a transportation
data achive (WSDOT) and the sources of the archived data. It also covers the
interface between the data archive and users of the archived data. A data archive
collects data to be used for nonroperational purposes, such as planning, analysis, and
research. The data placed into the archive can come from a variety of transportation
systems including traffic management centers (WSDOT TMCs, Thurston county,
regional cities), transit management centers (Intercity Transit, Pierce Transit),
emergency management centers (Thurston County, Washington State Patrol)
commercial vehicle administration systems, construction and maintenance systems,
information service providers, providers of other modes of transportation (e.g. rail,
ferry, or air), and intermodal freight carriers or terminals. The data archive may
include data not directly from the transportation systems, e.g. weather information.
The users of the archive data include various user systems as well as other data
archives.
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2.

Incident Management: This application area covers the interfaces that support the
coordination and exchange of incident-related information between allied agencies.
The interfaces support coordination of incident management among agencies like the
Washington State Patrol and the Thurston County E911 Call Center, disseminate
situation awareness and response plans to al agencies, and allow resources to be
requested, tracked, and managed. In this context, “incidents’ include all types of
transportationrelated incidents such as traffic accidents, planned roadway closures,
and specia events. A broad array of centers can exchange this information, including
those operated by public safety agencies, traffic management agencies, transit
operators, fleet and freight operators, information service providers, and any other
alied agency that is materially involved in incident response or dissemination of
information about incidents. The extent to which information and coordination are
shared between centers is determined through working arrangements among agencies
or jurisdictions.

Rail Coordination Application: This application area covers the interface between
a traffic management center (TMC) and a rail operations center. The interface
supports the following capabilities:

?? Providing (from the rail operations center to the TMC) information about train
movements and maintenance activities that could impact highway-rail
intersections

?? Providing (from the TMC to the rail operations center) information about
conditions at or near the highway-rail intersection (HRI), including obstructions
or equipment failure, that might interfere with passing trains.

Traffic Management: This application area covers the interface between a traffic
management subsystem and other centers. The application area supports a number of
capabilities including:

?? Exchanging near real-time traffic data and control information by the Tacoma
TOC to support aregional traffic management strategy.

?? Exchanging information with maintenance and construction operations in
Thurston County for the efficient management of maintenance activities.

?? Providing near real time traffic information for use by information service
providers (Puget Sound Regiona Traveler Information) and the media (TV and
Radio). Similarly, information service providers and the media share information
that they receive from other sources with traffic management.

?? Exchanging information with transit and emergency operations to support traffic
signal priority and preemption for transit and emergency vehicles, respectively.

?? Developing a more complete view of the status of the transportation network by
acquiring transportation (e.g. public transportation) and event information from
other centers.

?? Providing near rea-time traffic information for use by other operations centers,
such as emergency management and transit management.
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?? These other centers could include another traffic management, transit
management, and emergency management centers, as well asinformation service
providers and other transportation service providers. The extent to which
information and control are shared between centers is determined through
working arrangements among agencies or jurisdictions.

Transit Management: This application area covers the interface between a transit
management center and other centers and supports the following capabilities:

?? Providing multi-modal coordination between transit agencies (Intercity Transit,
Pierce Transit) and other types of public transportation (i.e. ferries, rail, airlines)
at transfer points, including coordinating information between local/regional
transit organizations including schedules, ontime information, and ridership;

?? Coordinating with traffic management centers to obtain near real-time traffic
conditions on transit routes and to request signal priority on the selected route(s);

?? Providing transit incident information, schedules, and fare and pricing
information to an information service provider;

?? Providing transit information suitable for media use;

?? Coordinating with financia institutions on the approval and status of electronic
fare payments,

The extent to which information and coordination are shared between centersis
determined through working arrangements among agencies or jurisdictions.

6.

Traveler Information: This application area covers the interfaces between an
organization that creates traveler information, like the Puget Sound Regional Traveler
Information System and other centers that provide transportation data to the
Information Service Provider (I1SP) or use the traveler information created by the I1SP.
ISPs typically collect transportation data from a variety of sources, integrate the data,
and disseminate the data through many types of distribution channels (i.e., Internet,
persona data assistants, radio, and television).

The application area supports a number of capabilities including:

?? Collect transportation data, including static data (e.g., transit, and event
schedules) and near rea-time data (e.g., traffic information, particularly sensor
data, incidents, events, and video images, and transit vehicle status/location). The
data could include information on other modes of transportation (e.g., ferry, rail,
or airline).

?? Collect nonttransportation data, including air quality information, tourism data
(such as information about local events or other tourist activities), or yellow pages
data (such as nearby restaurant locations, automobile service stations, or available
lodging).

?? Integrate the data into traveler information, including coordination with other
traveler information systems. The traveler information created could support
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broadcast capability, the creation of personalized travel data, or the creation of

route-guidance data.

Disseminate traveler information to the media

Provide route guidance to organizations (e.g., fleets of commercia vehicles)

Coordinate monetary transactions with financia institutions particularly for

subscription-based information services

?? Déliver integrated near rea-time traffic information for use by other operations
centers, such as traffic management.

NN

5.3.3 National ITS Architecture Interface: Center-to-Vehicle/Traveler

This category of application areas includes those standards that facilitate communication
between transportation management centers and the driver of a vehicle or a traveler planning a
trip. This category aso includes communications necessary for coordination between transit
management centers and their vehicles.

Application Area:
1. Mayday: This application area covers two types of interfaces:

?? between adriver or traveler and an emergency management center
?? between a traveler a a transit stop or transit facility and a transit management
center

The application area covers the capability for adriver or traveler to request emergency assistance
through an electronic Mayday message, which could be manually initiated by the driver or
traveler, or automatically initiated from within a vehicle (e.g., following an accident). The
traveler may be using a personal handheld device (e.g., personal data assistant), a traveler
information display (e.g., akiosk at atransit stop) or a*“panic button” at atransit stop or facility.
The application area includes the capability for the emergency management center (Thurston
County, local police) or transit management center (Intercity Transit) to respond electronically to
the emergency assistance request. Additionally, this application area includes the capability for
site surveillance at a transit stop or transit facility using technologies such as closed circuit
television (CCTV).

2. Transit Vehicle Communication:  This application area covers the interface
between a transit management center and transit or para-transit vehicles. This
interface supports the following capabilities

?? collection of automated vehicle location information

?? collection of operational data (e.g., automated passenger counts and electronic
fare payment information) and maintenance data (e.g., vehicle status and
operating parameters)

?? providing the transit vehicle driver with electronic dispatch and routing
instructions
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?? support for emergency or “Mayday” aerts from the transit vehicle
?? providing traveler information to the vehicle, which in turn can provide it to the
transit users.

3. Traveler Information (Asdefined in the Interface: Center-Center)

5.3.4 National ITS Architecture Interface: Roadside-to-Vehicle

This category of application areas includes those standards that facilitate wireless
communication between roadside equipment and vehicles on the road.

Application Area:

1. Signal Priority: This application area covers the interface between a traffic signal
controller and a Thurston County emergency vehicle desiring signal “preemption” or
an Intercity transit vehicle desiring signal “priority.” The granting of preemption or
priority to the vehicle may be based upon passive detection of the vehicle type, or
upon a request from an active device on the vehicle. Signal preemption typically
implies that the controller switches the light to green in the direction of the
preemption request, overriding the current timing. (However, there are other possible
scenarios, such as setting all directions to tashing red.) Signal priority typically
implies that the controller delays the phase transition so that a transit vehicle can get
through the intersection. With signa priority the request for priority may or may not
be granted, based on the overall traffic situation at the intersection.

5.3.5 National ITS Architecture Interface: Roadside-to-Roadside

This application area category includes standards that facilitate communications between railroad
wayside equipment and highway roadside equipment.

Application Area:

1. Highway Rail Intersection: This roadside-to-roadside application area covers the
interface between (rail) wayside equipment and roadside equipment at a highway rail
intersection (HRI), providing the means to support coordinated operation of that
equipment. This application area includes the interface to wayside equipment that
support al types of rail, including light-rail transit, rapid-rail transit, and commuter
rail, freight, and inter-city passenger trains, although similar information exchanges
could apply to other types of multi-modal crossings (e.g., draw bridges).
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Table 5-1: Relevant ITS Standards for the Thurston Region Categorized

by National ITS Architecture Interface and Application Area

Application
Area

Subsystems Involved

Doc Number

Associated SDO

Standard Name

NATIONAL ITS ARCHITECTURE INTERFACE: CENTER TO ROADSIDE

Data Collection | Traffic Management 1101 NTCIP Joint NTCIP — Simple Transportation Management Framework (STMF)
and Monitoring | Roadside 1102 Committee NTCIP — Octet Encoding Rules (OER)
1103 (ITE, NEMA, and NTCIP — Simple Transportation Management Protocol (STMP)
1201 AASHTO) NTCIP— Global Object Definitions
1204 NTCIP— Object Definitions for Environmental Sensor Stations (ESS)
1205 NTCIP - Object Definitions for Closed Circuit Television (CCTV)
Camera Control
1206 NTCIP— Data Collection and Monitoring Devices
1208 NTCIP — Object Definitions for Video Switches
1209 NTCIP— Object Definitions for Transportation System Sensor Objects
2001 NTCIP— Class B Profile
2101 NTCIP — Subnet Profile for PMPP Over RS 232
2102 NTCIP — Subnet Profile for PMPP Over FSK Modems
2103 NTCIP — Subnet Profile for PPP over RS232 (Dial-up)
2104 NTCIP — Subnet Profile for Ethernet
2201 NTCIP — TP-Transportation Transport Profile
2202 NTCIP— Internet Transport Profile (TCP/IP and UDP/IP)
2301 NTCIP— Application for Simple Transportation Management
Framework (STMF)
2302 NTCIP— Application Profile for Trivial File Transfer Protocol
2303 NTCIP— Application Profile for File Transfer Protocol (FTP)
Dynamic Traffic Management 2303, 1102, 2104, All the standards listed are defined above.
Message Signs Roadway 2103, 2201, 1103, NTCIP Joint
2102, 1101, 2001, Committee
1201, 2101, 2301, (ITE, NEMA, and
2202 AASHTO)
1203 NTCIP — Object Definitions for Dynamic Message Signs
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Application
Area Subsystems Involved | Doc Number | Associated SDO Standard Name
Environmental Traffic Management 2303, 2302, 1102, All the standards listed are defined above.
Monitoring Roadway 2104, 2103, 2201, NTCIP Joint
1103, 2102, 1204, Committee
1101, 2001, 1201, (ITE, NEMA, and
2101, 1209, 1206, AASHTO)
2301, 2202
Ramp Metering | Traffic Management 1102, 2104, 2103, NTCIP Joint All the standards listed are defined above.
Roadway 2201, 1103, 2102, Comm oin
1101, 2001, 1201, ommittee
(ITE, NEMA, and
2101, 2301, 2202 AASHTO)
1207 NTCIP - Object Definitions for Ramp Meters
Traffic Signals Traffic Management 1102, 2104, 2103, All the standards listed are defined above.
Roadside 2201, 1103, 2102, NTCIP Joint
1101, 2001, 1201, Committee
2101, 2301, 2202 (ITE, NEMA, and
1210 AASHTO) NTCIP— Objects for Field Management Stations
1202 NTCIP— Object Definitions for Actuated Traffic Signal Controllers
Vehicle Sensors | Traffic Management 2303, 2302, 1102, All the standards listed are defined above.
Roadway 2104, 2103, 2201, NTCIP Joint
1208, 1103, 2102, Committee
1205, 1101, 2001, (ITE, NEMA, and
1201, 2101, 1209, AASHTO)
1206, 2301, 2202
Video Traffic Management 2303, 2302, 1102, All the standards listed are defined above.
Surveillance Roadway 2104, 2103, 2201, NTCIP Joint
1208, 1103, 2102, Committee
1205, 1101, 2001, (ITE, NEMA, and
1201, 2101, 2301, AASHTO)
2202
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Application
Area Subsystems Involved | Doc Number | Associated SDO Standard Name
NATIONAL ITS ARCHITECTURE INTERFACE: CENTER TO CENTER
Data Archival Archived DataMgt. 2303, 1102, 2104, All the standards listed are defined above.
Traffic Management 2202, NTCIP Joint
Emergency Management 2304 Committee NTCIP— Application Profilefor DATEX-ASN
Tran_sit Management 2305 (ITE, NEMA, and NTCIP— Application Profile for Common Object Request Broker
Archived Data User A ASHTd) Architecture (CORBA)
Systems 2501 NTCIP— Information Profile for DATEX
2502 NTCIP— Information Profile for CORBA
ASTM AG American Society for | ADMS Standard Guidelines
ASTM DD Testing and ADMS Data Dictionary
Materials (ASTM)
TS285 American National | ANSI — Commercial Vehicle Safety and Credentials Information
Standards Institute | Exchange
TS286 (ANSI) ANSI - Commercia Vehicle Credentials
P1512 Institute of Electrical | IEEE — Standard for Common Incident Management Message Sets
and Electronics (IMMS) for use by EMCs
Engineers (IEEE)
TM2.01 Institute of ITE — Message Sets for External TMC Communication
TM1.03 Transportation ITE - Standard for Functional Level Traffic Management Data
Engineers (ITE) Dictionary (TMDD)
P1512.a Institute of Electrical | IEEE — Standard for Emergency Management Data Dictionary
and Electronics
Engineers (IEEE)
J2529 SAE — Rules for Standardizing Street Names and Route IDs
J2540 Society of SAE — Messages for Handling Strings and Look-up Tablesin ATIS
Automotive Standards
J2353 Engineers (SAE) SAE — Data Dictionary for Advanced Traveler Information Systems
(ATIS)
J2354 SAE — Message Set for Advanced Traveler Information Systems
1401 NTCIP Joint NTCIP— TCIP Common Public Transportation Objects
1403 Committee NTCIP— TCIP Passenger Information (Pl) Business Area Standard
1406 (ITE, NEMA, and NTCIP— TCIP Onboard Objects
1407 A ASHTd) NTCIP— TCIP Control Center Objects
1408 NTCIP— TCIP Fare Collection Objects
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Application
Area Subsystems Involved | Doc Number | Associated SDO Standard Name
Incident Emergency Management 2303, 2304, 1102, All the standards listed are defined above.
Management Traffic Management 2104, 2502, 2501, .
Transit Management 2305, P1512-, TM Com-r;?tlt;]()lllgtEE
Fleet and Freight Mgt 2.01, T™M 1.03, and IT’E '
P1512.a, 2202,
1401, 1402, 1405
P1512.1 Institute of Electrical |EEE — Standard for Traffic Incident Management Message Sets for Use
and Electronics by EMCs -
P1512.2 Engineers (IEEE) |EEE — Standard for Public Safety IMMS for sue by EMCs
P1512.3 |EEE — Standard for Hazardous Material IMMS for use by EMCs
1301 NTCIP Joint NTCIP - Message Set for Weather Reports
Committee
(ITE, NEMA, and
AASHTO)
Rail Traffic Management 2303, 2304, 1102, NTCIP Joint All the standards listed are defined above.
Coordination Rail Operations Center 2104, 2502, 2501, Committee
2305, 2202 (ITE, NEMA, and
AASHTO)
Traffic Traffic Management 2303, 2304, 1102, All the standards listed are defined above.
Management Transit Management 2104, 1210, 2502,
Emergency Management 1301, 2501, 2305, NTCIP Joint
Construction & TM™M 2.01, P1512.1, Committee, ITE,
Maintenance P1512.a, 2202, |EEE, and SAE
Information Service J2529, J2540,
Provider J2353, J2354
Transit Transit Management 2303, 2304, 1102, All the standards listed are defined above.
Management Traffic Management 2104, 2502, 1301,
Information Service 2501, 2305, TM :
Provider 2,01, TM 1.03, coreP o
ommittee, ITE,
2202, J2529, |EEE. and SAE
J2540, J2353, '
J2354, 1407, 1401,
1408, 1403
1402 NTCIP Joint NTCIP - TCIP — Incident Management (IM) Business Area Standard
1404 Committee NTCIP— TCIP — Scheduling/Runcutting (SCH) Business Area Standard
1405 (ITE, NEMA, and NTCIP— TCIP - Spatial Representation (SP) Business Area Standard
AASHTO)
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Application
Area Subsystems Involved | Doc Number | Associated SDO Standard Name
TS3TM Institute of ITE — Traffic Management Business Area Standard
Transportation
Engineers (ITE)
Traveler Information Service 1208, 1205, 1201, All the standards listed are defined above.
Information Provider J2529, J2540, .
Traffic Management J2353, J2354, C om,\rlr-lli—tct:(lez J;gt% E
Fleet and Freight Mgt. 1401, 1408, 1402, '
1406, 1403, 1405
CEA/EIA-794 Electronics Industry | Data Radio Channel (DARC) System
CEA/EIA —795 Alliance (EIA) Sub-carrier Traffic Information Channel (STIC) System
J1746 Society of SAE — ISP Vehicle Location Referencing Standard
J2369 Automotive SAE — Standard for ATIS Message Sets Delivered Over Bandwidth
Engineers (SAE) Restricted Media
NATIONAL ITS ARCHITECTURE INTERFACE: CENTER TO VEHICLE/TRAVELER
Mayday Emergency Management J2313 On-board Land Vehicle Mayday Reporting Interface
Vehicle .
Transit Management ASotC|etytp f
Personal Information utomotive
Engineers (SAE)
IAccess
Remote Traveler Support
Transit Vehicle | Transit Management J2529, J2540, All the standards listed are defined above.
Communications | Transit Vehicle ﬁ%?,li%?’1541408 SAE and NTCIP
1402, 1406, 1403 Joint Committee
1404, 1408
Traveler Same as the standards listed in center-center — Traveler Information
Information
NATIONAL ITS ARCHITECTURE INTERFACE: ROADSIDE TO VEHICLE
Signal Priority Roadway ASTM N/A American Society for | Standard Specification for 5.9 GHz Physical Layer
Emergency Vehicle ASTM N/A Testing and Standard Specification for 5.9 GHz Data Link Layer
Transit Vehicle PS 111-98 Materials (ASTM) | ASTM — Specification for Dedicated Short Range Communication

(DSRC) Physica Layer Using Microwave 902-928 MHz
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Application
Area Subsystems Involved | Doc Number | Associated SDO Standard Name
PS 105-99 ASTM - Specification for Dedicated Short Range Communication
(DSRC) DataLink Layer: Medium Access Logical Link Control
P1556 Institute of Electrical | IEEE — Security/Privacy of Vehicle/RS Communications including
and Electronics Smart Card Communications
Engineers (IEEE)
1211 NTCIP Joint NTCIP — Objects for Signal Control Priority
Committee (ITE,
NEMA, and
AASHTO)
Toll/Fee Transit Vehicle 1455 Institute of Electrical | IEEE-Standard for Message Sets for Vehicle
Collection and Electronics
Engineers (IEEE)
ASTM, PS111-98, | American Society for | All the standards listed are defined above.
PS-105-99, P1556 Testing and
Materials (ASTM)
and I nstitute of
Electrical and
Electronics
Engineers (IEEE)
NATIONAL ITS ARCHITECTURE INTERFACE: ROADSIDE TO ROADSIDE
Highway Rail Roadway P1570 Institute of Electrical | |IEEE — Standard for Interface Between the Rail Subsystem and the
Intersection Wayside Equipment and Electronics Highway Subsystem at a Highway Rail Intersection
Engineers (IEEE)
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User Services and User Service Requirements Associated P-Specs

1.1 Pre-trip Travel Information

Thurston Regional ITS shall provide a Pre-Trip Travel Information (PTTI) capability to assist regional travelers, public | 1.1.4.6, 4.4.1.8, 6.1.1, 6.1.2, 6.5.1,
agencies and commercial operators in making mode choices, travel time estimates, and/or route decisions prior to trip | 6.8.3.1, 6.8.3.2, 6.8.3.3
departure.

Thurston Regional PTTI will consist of three major functions, which are: (1) Current Situation Information, (3) Trip
Planning Service, and (4) User Access. Information will be integrated from various transportation modes and presented
to the user for their information and decision-making.

1.2 En-route Driver Information

Thurston Regional I TS shall include an En-Route Driver Information function. Driver Information provides vehicle 1113,113,6.21.1,6.2.1.2,
driverswith traffic and roadway status information, while en-route, which will allow alternative routesto be chosen for | 6.2.1.3, 6.2.1.4, 6.2.2, 6.2.3, 6.2.5
their destination.

Driver Information consists of two major functions, which are (1) Driver Advisory and (2) In-vehicle Signing.

1.3 Route Guidance

Thurston Regional ITS shall include a Route Guidance function. Route Guidance will provide travelers with directions | 1.6.1.1, 6.2.5, 6.6.1, 6.6.2.2, 6.6.2.3,
to selected destinations. 6.6.2.4, 6.6.2.6, 6.6.3, 6.6.4, 6.6.5

Four Route Guidance functions are potentially provided, these are: (1) Provide Directions, (2) Static Mode, (3) Real-
Time Mode, and (4) User Interface.

1.4 Ride Matching and Reservation

Thurston Regional ITS shall include a Ride Matching function. Ride Matching will provide travel users with 1241,1242,1271,12.75,
information on rideshare providers. 6.1.1,6.12,64.1,6.4.2,6.6.1, 6.6.4,
6.8.3.1, 6.8.3.2,6.8.3.3, 7.4.2

Three major functions are provided which are (1) Rider Request, (2) Transportation Provider Services, and (3)
Information Processing.

1.5 Traveler Services Information

Thurston Regional ITS shall include a Traveler Services Information function. Traveler Services Information provides | 1.2.4.1, 1.2.4.2, 1.2.7.1, 1.2.7.5,
travelers with service and facility data for the purpose of assisting prior to embarking on atrip or after the traveler is 6.1.1,6.1.2,6.2.1.2,6.2.1.4, 6.2.3,
underway. 6.5.1, 6.5.2,6.8.1.5, 6.8.3.1, 6.8.3.2

The two functions included in this capability are: (1) Information Receipt and (2) Information Access.
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User Services and User Service Requirements

Associated P-Specs

1.6 Traffic Control

Thurston Regional ITS shall provide a seamless city, county and state Traffic Control capability. Traffic Control
provides the capability to efficiently manage the movement of traffic on streets and highways. Thiswill also include
control of network signal systems with eventual integration of freeway and arterial control.

Four functions are provided which are: (1) Traffic Flow Optimization, (2) Traffic Surveillance, (3) Control Function,
and (4) Provide Information.

1111,1121,1122,1123,
113,1141,1142 1144,
1146,115,1.21,1221,1222,
1241,1242,1243,1251,
126.1,1262 1271, 1275,
53.2,5.3.7,6.11,6.14

1.7 Incident Management

Thurston Regional ITS shall include an Incident Management function. Incident Management will identify incidents,
formulate response actions, and support initiation and ongoing coordination of those response actions.

Six mgjor functions are provided which are: (1) Scheduled/Planned Incidents, (2) Identify Incidents, (3) Formulate
Response Actions, (4) Support Coordinated I mplementation of Response Actions, (5) Support Initialization of Response
to Actions, and (6) Predict Hazardous Conditions.

1111,1113/1122,1143,
127.2,1274,1281,128.2,
1.2.83,1284,1311,13.21,
132.2,1323,1.3.24,13.25,
133,134.1,1342, 1343,
1.3.4.4,1345, 1.35,1.3.6, 1.3.7,
4.4.18,6.6.1,6.5.1, 6.6.2.3

1.8 Travel Demand Management

Thurston Regional ITS Travel Demand Management will generate and communicate management and control strategies
that will support and facilitate the implementation of TDM programs, policies and regulations.

It consists of two major functionswhich are: (1) Increase Efficiency of Transportation System and (2) Provide Wide
Variety of Mobility Options.

1111,1112,1122,1251,
126.1,1273,14.1,142, 144,
145,4237,6.11,6.1.2, 6216,
6.2.5,64.2,7313

1.9 Emissions Testing and Mitigation

Thurston Regional ITS shall include an Emissions Testing and Mitigation Function. This function will provide state
and local governments with the capability to enhance their air quality control strategies. It will provide both areawide
and roadsi de emissions monitoring.

151,152,153, 154,155,156,
157,158

1.10 Highway-Rail Intersection

Thurston Regional ITS shall include aHighway-Rail Intersection function to control highway and rail traffic in at-grade
crossings.

Two sub-services are supported: (1) Standard Speed Rail which is applicable to light rail transit, commuter rail and
heavy rail trains with operational speeds up to 79 miles per hour (MPH); and (2) High Speed Rail which is applicable to
all passenger and freight trains with operational speeds from 80 to 125 MPH.

1122,1243,1271,16.1.1,
16.21,16.14.1,1.6.16.1,
16.1.7.2,16.22,1.6.2.3,1.6.3.1,
16.3.2,16.33,1.64.1,16.4.2,
1651, 1.65.3
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Associated P-Specs

2.1 Public Transportation Management

Thurston Regional ITS shall include a Public Transportation Management function.

41.1,41.21,41.2.2,41.2.3,
41.24,4125,413,414,4.15,
4.1.6,4.1.7,4.18,419,422,
4.2.3.1,4.2.3.2,42.3.4,4.235,
4.2.3.9,4.3.1,432, 433,434,
4.35,4.3.6,43.7,44.12,44.13,
44.14,44.15,44.16,44.1.7,
44.1.8,451,452, 453,454,
455, 45.6,45.7,458

2.2 En-Route Transit Information

Thurston Regional ITS shall include an En-Route Transit Information function. En-Route Transit Information provides
travelers with real-time transit and high-occupancy vehicle information allowing travel alternatives to be chosen once
thetraveler isen-route. This capability integratesinformation from different transit modes and presentsit to travelers
for decision-making.

It consists of three magjor functionswhich are: (1) Information Distribution, (2) Information Receipt, and (3)
Information Processing.

1313,41.7,422,4235,47.11,
4.712,5.15,6.1.3,6.211,6.2.1.2,
6.2.1.3,6.2.1.4,6.2.2

2.3 Personalized Public Transit

Thurston Regional 1TS shall include a Personalized Public Transit function.

4.21.1,421.2,42.13,4.2.1.4,
4.2.15,4.2.1.6,4.2.3.3,42.3.5,
4.2.3.6,4.6.4,4.6.5,6.1.1, 6.4.4,
6.8.3.2,6.8.3.3, 7.3.1.3

2.4 Public Travel Security

Thurston Regional ITS shall include aPublic Travel Security function to create an environment of safety in public
transportation.

44.1.1,44.1.2,4.4.13,4.4.1.6,
44.1.7,44.2,443,4418,6.1.1
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3.0 Electronic Payment

pay for transportation services by electronic means. 4.6.4,4.6.5, 4.6.6, 4.6.7, 4.6.8,
4.721,47.2.2,47.2.3,4.7.2.4,
Functions included are (1) Electronic Fare Collection, and (2) Electronic Payment Services Integration. 4.7.25,4.7.2.6,4.7.2.7,545,54.7,
6.2.1.6, 7.3.1.3, 7.3.1.4, 7.3.4, 7.3.5,
7.4.1.6,74.1.7,74.18,7.4.3,75.1,
7.5.2,75.3, 754,755

4.1 Commercial Vehicle Electronic Clearance

Thurston Regional ITS shall include a Commercial Vehicle Electronic Clearance capability. 23.1,234,235,23.7,244

4.3 On-Board Safety Monitoring

Thurston Regional I TS shall include an On-Board Safety Monitoring function, that provides monitoring and warnings 231,233.1,234,237, 241
of safety problems. Of primary importance isto inform the driver, as soon as possible, of any problem that has been
detected. Of secondary importance is notifying the carrier of detected safety problems. Last inimportanceisthe
notification of appropriate enforcement agencies.

4.4 Commercial Vehicle Administrative Processes

Thurston Regional ITS shall include a Commercia Vehicle Administrative Process function. 211,212,221,222,223,244

Thiswill consist of two servicesto include: (1) Electronic Purchase of Credentials, and (2) Automated Mileage and
Fuel Reporting and Auditing.

4.6 Commercial Fleet Management

Thurston Regional TS shall include a Commercial Fleet Management function. 21.1,213,214,215,221,2.2.3,
224,244,252

5.1 Emergency Notification and Personal Security

Thurston Regional ITS shall include an Emergency Notification 3.3.2,333,6.7.1.1,6.7.1.2, 6.8.2.1,
6.8.2.2
And Personal Security function that provides for the faster detection and reporting of accidents, and receipt of

Thurston Regional ITS shall include an Electronic Payment capability. Electronic Payment Services allowstravelersto | 1.4.2,1.4.4,1.45,4.6.1,4.6.2, 4.6.3, |
notification by travelersinvolved in an incident. |
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5.2 Emergency Vehicle Management

Thurston Regional ITS shall include an Emergency V ehicle Management Service.

5.14,5.3.1,5.3.2,53.3,5.3.4,5.3.6,

5.3.7,6.6.1

7.1 Archived Data Function

Thurston Regional I TS shall provide an Archived Data Function to control the archiving and distribution of I TS data.
The Archived Data User Service helps achieve the ITS information goal of unambiguous interchange and reuse of data
and information throughout all functional areas.

The Archived Data User Service provides the Historical Data Archive Repositories and controls the archiving
functionality for all ITS datawith five major functions: (1) the Operational Data Control function to manage operations
dataintegrity, (2) the Data Import and Verification function to acquire historical data from the Operational Data Control
function, (3) the Automatic Data Historical Archive function for permanently archiving the data, (4) the Data
Warehouse Distribution function which integrates the planning, safety, operations, and research communitiesinto ITS
and processes data products for these communities; and (5) the ITS Community Interface which providesthel TS
common interfaceto all ITS usersfor data products specification and retrieval.

1114,1144,1146,1147,
115,1222,126.1, 1.26.2, 4.
4.24,6.1.1,6.1.2,6.15, 6.1.6,

18,

6.2.1.2,6.4.1,65.2, 66.1, 6.6.2.2,

6.6.2.6, 6.6.5, 8.1, 8.2, 8.4, 85
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P-Spec Nbr

Description

1111

This process shall be responsible for collecting surveillance obtained from the roadside, vehicles, pedestrians (travel ers using other modes of

transport), railroad grade and multimodal crossings. Where any of the datais provided in analog form, the process shall be responsible for converting
itinto digital form and calibrating. The converted data shall be sent to other processes for distribution, further analysis and storage.

1112

This process shall be responsible for collecting sensor status, identifying faults, and logging faults that have been detected by processes in other parts
of the Manage Traffic function. It shall be possible for the faults to have been detected locally at the sensors, or centrally through communications
links with the sensors. The process shall pass on new fault data to another processes for communication to the Construction and Maintenance
terminator and shall receive fault clearances from the same terminator. It shall also maintain a store of the current fault state of all sensors. The
process shall provide facilities that enable traffic operations personnel to review and update the current fault status of all sensors. Details of faulty and

fixed equipment shall be passed by the processto the traffic control strategy selection process so that it can adjust its strategy to take account of the
fault(s).

1113

This process shall be responsible for collecting data obtained from environmental sensors. Where any of the datais provided in analog form, the

process shall be responsible for converting it into digital form and calibrating. The converted data shall be sent to other processes for distribution,
further analysis and storage.

1114

This process shall collect and monitor sensor datafrom the roadside. The process shall collect the sensor dataincluding sensor status and sensor faults
from roadside equipment and distribute it to the Manage Archive Data function. The process shall run when arequest for datais received from an
external source.

1121

This process shall receive datafrom other processes and store the data into the long term and current data stores. The data shall comprise sensor data,
both smoothed and unsmoothed: processed sensor surveillance data, data sent to control indicators (output devices e.g. intersection controllers,
pedestrian controllers, dynamic message signs, ramp metering equipment), parking lot management data and other street equipment, the status data
received from the indicators, plus current traffic conditions, planned events, current incidents, parking lot states, freeway ramp states, link travel times,
roadway conditions provided by vehicle probes, and selected traffic control strategy. The data stored by the processin the current data store shall be
the values collected over arelatively short period of time. The data stored in the long term data store shall be retained for alonger period. The data
retained in the long term data store may be aggregated so as to reduce the storage requirements for long historical records, the amount of aggregation
to be an implementation decision.

1122

This process shall receive and process data from sensors (both traffic and environmental) at the roadway. The process distributes datato Provide
Device Control processes that are responsible for freeway, highway rail intersections, parking lot, surface street and freeway management. It also
sends the data to another Provide Traffic Surveillance process for loading into the stores of current and long term data. Information about the various
sensorsto aid in this processing and distribution of datais accessed from the data store.

1123

This process shall be responsible for the maintenance of the store of static data used in the processing of sensor data. This sensor data shall be used to
provide traffic surveillance information for use by other processes within the Manage Traffic function. The store shall contain data showing the
relationship between sensors and the surface street and freeway network, i.e. where they are located, to which part(s) of the network their data applies,
the type of data, etc. It shall also hold information about the ownership of each link (that is, the agency or entity responsible for collecting and storing
surveillance of the link) in the network which shall be used by processes involved in exchanging surveillance information (and optionally control) with
other Traffic Management Subsystems (TMS's). The contents of the store shall be provided by the Plan System Deployment function.
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113

This process shall be responsible for continually producing and updating a predictive model of the traffic flow conditionsin the road or freeway
network served by the M anage Traffic function that an instance of this processis allocated to. The prediction shall be based on current surveillance,
historic traffic data and surveillance, current incidents, planned events, current traffic control strategy, datareceived fromother Traffic Management

Subsystems (TMS's) serving other geographic and/or jurisdictional areas, and current and predicted weather conditions. The predictive model of
traffic flow produced by this process shall be used by processes in the Manage Traffic function and other ITS functions.

1141

This process shall on request retrieve traffic data from the data stores managed by other processesin the Provide Traffic Surveillance facility of the
Manage Traffic function. It shall be possible for requeststo originate from traffic operations personnel, the media operator, the Manage Demand
facility within the Manage Traffic function, the Plan System Deployment function and the Provide Driver and Traveler Services function. With the

exception of those from the Manage Demand facility and the Plan System Deployment function, all requests shall be provided by interface processes.
The process shall also generate traffic datafor output by other processes to in-vehicle signage functions.

1142

This process shall provide the interface through which traffic operations personnel can obtain access to the data stored by other processesin the
Provide Traffic Surveillance facility of the Manage Traffic function, and set up the parameters that govern the datathat is available to non-traffic
operations people via a separate process to the media operator. This stored data shall comprise current and long term (historic) data on traffic
conditions, weather conditions and roadside equipment activity, plus prediction estimates of traffic conditions. The data shall apply to some or all of
the surface street and freeway network served by the specific instance of the Manage Traffic function. Where appropriate and/or requested by the
traffic operations personnel, the process shall provide the data output in the form of an overlay onto a map of the relevant part(s) of the surface street
and freeway network served by the instance of the function. The process shall obtain the map from alocal data store, which it shall enablethe traffic
operations personnel to update as and when required.

1143

This process shall be responsible for providing the interface between the media and the process responsible for obtaining data from the stores of traffic
data maintained by other processes within the Provide Traffic Surveillance facility of the Manage Traffic function. The process shall enable the media
to request and be provided with current, long term (historic) and predicted traffic data. The data may be provided in one or more formats: asadata
stream, as processed and displayed to Traffic Operations Personnel (e.g. graphical summaries of link speeds),or as adisplay (with dataincluded on a
map of relevant part(s) of the road and freeway served by the Manage Traffic function. The media shall only be able to request and see displayed that
datathat the traffic operations personnel have made available, through the use of the definition in the traffic data media parameters.

1144

This process shall provide updates to a store of digitized map datawhen arequest is received from traffic operations personnel viatheir interface
process. The map data shall be for use as the background for displays of traffic data requested by traffic operations personnel and media operators

through their respective interface processes. This process shall obtain the new map data from either a specialized data supplier or some other
appropriate data source.

1146

This process shall provide customized sets of traffic data for broadcast, advisories, and personalized data to travelers, traveler information data archive,
and the media. This process shall use the parametersin the data store ‘traffic_data retreival_parameters' to define exactly what data shall be retrieved
asaresult of each request. The process shall select the appropriate subset of traffic data which will be sent to each ITS function which is requesting

data. The process shall accept traveler profilesfor usein determining what personalized data to send to the traveler. The process shall send kiosk and
personal traffic requeststo the archival process.

1147

This process shall collect traffic data and ahs operational datato distribute to the Manage Archive Datafunction. The process shall run when arequest
for dataisreceived from an external source, or when fresh datais received.
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115

This process shall exchange datawith similar processesin other Traffic Management Subsystems (TMS's). The other TM S can be adjacent
geographically, under control of adifferent jurisdiction, or part of amore complex hierarchy. The exchange of data shall be triggered by either a
request from aremote TM S for data from the TM S to which the Manage Traffic function belongs, or because data needs to be sent from the local TMS
toaremote TMS. Thisdatashall include traffic control preemption for vehicle routes which pass through the local network but have a destination in
an area served by aremote TMS, or include data about an incident that has an impact on the traffic conditionsin the network served by aremote TMS.
The datareceived from remote TMS' s shall be used either to vary the current traffic control strategy to give signal preemption to emergency vehicles
or enable the passage of commercial vehicleswith unusual 1oads, or asinput to the local traffic predictive model estimation process.

121

This process shall select the appropriate traffic control strategy to be implemented over aroad and/or freeway section served by the specific instance
of the Manage Traffic function. The strategy shall be selected by the process from a number that are available, e.g. adaptive control, fixed time
control, local operations. The selected strategy shall be passed by the process to the actual control processes for implementation according tothe part
of the network to which it isto be applied, i.e. surface roads, freeways (i.e. limited access roads), ramps and/or parking lots. The definition of strategy
can be extended to include a strategy for the operations of sensors such as video cameras used to provide traffic surveillance data. The process shall
make it possible for the current strategy selection to be modified to accommodate the effects of such things as incidents, emergency vehicle
preemption, the passage of commercial vehicles with unusual |oads, equipment faults and overrides from the traffic operations personnel. The strategy
for control of freeways and parking lotsis through use of DM S signs and laneindicators. The strategy for control of rampsis through the timing plans

for ramp meters. The selected strategy shall be sent to the process within the Provide Traffic Surveillance facility responsible for maintaining the store
of long term data.

1221

This process shall implement selected traffic control strategies and transit vehicle overall priority on some or all of the indicators covering the freeway
network served by the Manage Traffic function. It shall implement the strategies only using the indicators (e.g. dynamic message signs (DM S))
specified in the implementation request and shall coordinate its actions with those of the process that controls the road network. The process shall also

be capable of monitoring the extrainputs that will arise where tunnels are involved, including the detection of fire and the consequent regquirement to
re-route traffic.

1222

This process shall implement selected traffic control strategies and transit priority on some or all of the indicators covering the road (surface street)
network served by the Manage Traffic function. It shall implement the strategies only using the indicators (intersection and pedestrian controllers,

variable message signs (dms), etc.) that are specified in the implementation request and shall coordinate its actions with those of the processes that
control the freeway network and the ramps that give access to the freeway network.

1241

This process shall transfer datato processes responsible for controlling equipment located at the roadside within the road (surface street) network
served by the Manage Traffic function. This data shall contain outputs for use by roadside indicators, such as intersection and pedestrian controllers,
dynamic message signs (DM S), highway advisory radio (HAR), etc. Datafor use by in-vehicle signage equipment shall be sent to another process for
output to roadside processes. All datashall be sent to this process by processes within the Manage Traffic function. This process shall also be
responsible for the monitoring of input data showing the way in which the indicators are responding to the data that they are being sent, and the
reporting of any errorsin their responses as faults to the Collect and Process I ndicator Fault Data facility within the Manage Traffic function. All
output and input data shall be sent by the processto another processin the Manage Traffic function to be loaded into the store of long term data.
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1.24.2

This process shall transfer data to processes responsible for controlling equipment located at the roadside within the freeway network served by the
Manage Traffic function. This data shall contain outputs for use by roadside indicators, such as dynamic message signs (DMS), etc. Datafor use by
in-vehicle signage equipment shall be sent to another process for output to roadside processes. All data shall have been sent to this process by
processes within the Manage Traffic function. This process shall aso be responsible for the monitoring of input data showing the way in which the
indicators are responding to the data that they are being sent, and the reporting of any errorsin their responses as faults to the Collect and Process
Indicator Fault Datafacility within the Manage Traffic function. All output and input data shall be sent by the process to another processin the
Manage Traffic function to be loaded into the store of long term data.

1.2.4.3

This process shall format and output data for use by roadside processesin creating in-vehicle signage. This process supportsafull range of
functionality for in-vehicle signage (from display of signage to location specific advisory data). The process shall be capable of outputting some or all
of the following advisory data: link state data, current incidents, planned events, and highway rail intersection status. The process shall be capable of
outputting some or all of the following signage data: dynamic message sign contents or fixed signage. The data shall be structured by this process so
that it can be output by each roadside process to vehicles for use by in-vehicle signage equipment.

1261

This process shall maintain the store of static and link data used by other processes within the Manage Traffic function. Link data shall also be sent to
the Provide Driver and Traveler Services function to enable it to obtain data about links that are not in the geographic areawhich it serves.

1.2.6.2

This process shall provide updates of static datato other processes in the Provide Traffic Control facility of the Manage Traffic function. An update
of the data shall only be provided when this process has been notified by another process that the contents of the store of static data has been
changed. This process shall provide updates to the map update provider about changes to the static data of a particular region.

1271

This process shall implement the indicator output data generated by other processes within the Manage Traffic function for use on the roads (surface
streets) served by the function. It shall perform the functions needed to provide control at intersections or pedestrian crossings, generate the output for
dynamic message signs (dms) and highway advisory radios (HAR), or provide the interface for datato be sent to the units (or systems) that manage
multimodal crossings. The dms may be either those that display variable tex messages, or those that have fixed format display(s) (e.g. vehicle
restrictions, or lane open/close).

1.2.7.2

This process shall monitor the operation of the processes that output in-vehicle signage, highway advisory radio, as well asindicator datainthe road

(surface street) and freeway network. It shall report any instances where the indicator response does not match that expected from the contents of the
indicator control datait is receiving, the in-vehicle signage process reports afault, or the HAR processes report a fault.

1273

This process shall receive indicator (e.g. signal) preemption and priority requests from other functionswithin ITS. These requests shall enable the
process to give selected vehicles (e.g. those that belong to Transit Authorities or Emergency Services) signal preemption or priority at intersections,
pedestrian crossings and multimodal crossings in the surface street and freeway network served by the instance of the Manage Traffic function.
Sending of the priority reguest output shall also generate an output to the monitoring process to suspend its activities while the priority regquest is being
served. Thisprocess shall only generate its dataflow outputs when input datais received.
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1274

This process shall output datafor use by in-vehicle signage equipment on vehiclestraveling along the road (surface street) and freeway network
served by the Manage Traffic function. This data shall be able to provide information from any of the types of indicatorsthat are supported by the
function, e.g. intersection controller, pedestrian controller, dynamic message sign (dms), plus data about incidents and link information such as speed,
travel times or roadway conditions. The process shall be responsible for its own fault monitoring, which shall check that output datais being sent and
that it is an accurate representation of the input data. When afault is detected this process shall report it to the process responsible for the monitoring
of roadside equipment faults.

1275

This process shall implement the indicator output data generated by other processes within the Manage Traffic function for use on freeways served by
the function. It shall perform the functions needed to output control datato ramp metering controllers and multimodal crossings, generate the output

for dynamic message signs (dms), or generate the output for highway advisory radios(HAR). The dms may be either those that display variable text
messages, or those that have fixed format display(s), for such things as vehicle restrictions, or lane open/close.

1281

This process shall collect data about faultsin the operation of indicators (e.g. signals, dms, har) that have been detected by processesin other parts of

the Manage Traffic function. It shall be possible for the faults to be detected locally at the indicators, or centrally through communications links with
theindicators.

1.2.8.2

This process shall collect data about indicator faults that have been detected by processesin other parts of the Manage Traffic function. It shall be
possible for the faults to have been detected locally at the indicators, or centrally through communications links with the indicators. The process shall
pass on new fault datato another process for communication to the Construction and Maintenance terminator and shall receive fault clearances from
the same process communicating with that terminator. It shall also maintain a store of the current fault state of all indicators. The process shall
provide facilities that enable traffic operations personnel to review and update the current fault status of all indicators. Details of faulty and fixed

equipment shall be passed by the process to the traffic control strategy selection process so that it can adjust its strategy to take account of the current
fault(s).

1283

This process shall provide an interface for the exchange of data with the Construction and Maintenance terminator. The interface shall be used to both

send data containing details of new indicator equipment faults, and to receive clearances when the faults are cleared. The details of new equipment
faults and the clearances shall be received from and sent to another process.

1284

This process shall provide the interface through which traffic operations personnel access data about faults on indicator equipment controlled by the
Manage Traffic function. The process shall enable the personnel to monitor all indicator equipment faults that have been detected, and if necessary,
amend that data. It shall also enable the traffic operations personnel to manually input faultsin cases where they cannot otherwise be detected.

1311

This process shall analyze traffic sensor data, vehicle probe data, or video images for anomalies that could indicate occurrence of an incident. The

datamay be collected from roads (surface street) and/or highways served by the Manage Traffic function. The process shall pass on any anomalies
that it detects to another processin the Manage Incidents facility as possible detected incidents.

13.1.3

This process shall process raw traffic image data received from sensors located on the road (surface street) and freeway network served by the
Manage Traffic function. The process shall transform the raw data into imagesthat can be sent to another process within the Manage Incidents
facility. It shall also act asthe control interface through which the images of traffic conditions which are analyzed for incidents can be changed by
the traffic operations personnel, who shall also be supplied with images for viewing.
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1321

This process shall receive data on possible incidents from other processes within the Manage Incidents facility and other ITS functions. The process
shall load all datathat it receivesinto the store of possibleincidents. Aspart of the loading activity, the process shall enter the datainto the relevant
parts of the standard format for incident data, and shall assign alevel of confidence (e.g. related to the source of the data or time of its detection) to
that data.

1322

This process shall review input data about possible incidents and provide verification of the incident. The process shall have the capability of using
algorithms to automatically identify and verify anincident. The process shall have the capability to classify an incident as current incident or a
planned event and shall be load the data into the store of possible incidents as either current incidents or planned events. The process shall report any
incidents that it isunable to verify or classify to the traffic operations personnel for manual verification and classification. The process shall allow
the traffic operations personnel to request all possibleincidents and carry out the verification and classification

process manually.

1.3.2.3

This process shall receive updates of planned events and review the complete list of them to determine when an incident should be reclassified from
planned event to current incident. It shall carry out the re-classification process automatically either upon receiving notice that the store of planned
events has been updated, or at some periodic rate. The criteriafor reclassifying an incident could be that the planned start time of the event has
passed. The process shall request details of planned events from the process that manages their data store and shall send details of any new (re-
classified) current incidentsto the process that manages their data store. It shall also provide updates of planned events and current incidents to other
ITS functions, and details of any new planned eventsto the process responsible for the output of datato vehicle signage functions.

1324

This process shall provide the interface to, and manage the use of the store containing details of planned events. The process shall enter details of all
new planned eventsinto the store, retrieve details on request, and del ete details of an incident when it has been re-classified as a current incident. The
process shall be able to receive details of planned events from within the local Manage Incidents facility, and from similar facilitiesin other Traffic

Management Subsystems (TMS's). When requested, the process shall also be able to provide details of its planned events to the Manage Incidents
facilitiesin other TMS's.

1325

This process shall provide the interface to, and manage the use of the store of current incident details. The process shall enter the details of all new
current incidents into the store, retrieve details on request, and del ete details of incidents when they cease to be current. The process shall be able to
receive details of current incidents from within the local Manage Incidents facility, and from similar facilities in other Traffic Management Subsystem
(TMS's). When requested, the process shall also be able to provide details of its current incidents to the Manage Incidents facilitiesin other TMS's.

133

This process shall provide responses to incidents that become current, i.e. active. Three general strategies for response to incidents can be supported
by the process: 1) Operator enters response (there is no set of predetermined responses), 2) the operator selects response from a set of predetermined
responses (possibly modifying the response), and 3) the process automatically accesses and implements a response from a set of predetermined
responses (whileinforming the operator of the actions taken). Where predetermined responses are utilized, the operator shall have the capability to
view, modify, or override the predetermined response. The predetermined response to each type of incident shall be defined for the processin the
store defined_responses_data. If the process cannot find a predetermined response for a particular incident, it shall send the details of theincident to
the traffic operations personnel so that they can provide an update to the store of predetermined responses. The process shall output the predetermined
responses to an incident when it receives notification from another process in the Manage Incidents facility that a new current incident has occurred.
At the sametimeit shall also output the incident data to the process responsible for providing broadcast data to roadside processes. The other process
in the Manage Incidents facility shall also provide details of incidents that have ceased to be current (terminated) so that this process can send out data
to clear the actions requested and roadsi de broadcast information output in response to its occurrence.
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1341

This process shall retrieve incident datafrom the stores of planned events and current incidents that are managed by other processes in the Manage
Incidents facility of the Manage Traffic function. The process shall retrieve data as the result of arequest which may come from the traffic operations
personnel or the media operator. The output shall be returned to the source of the request, except where the media operator has specified that the data
should be output to the media system.

1.34.2

This process shall provide the interface between the traffic operations personnel and the Manage Incidents facility of the Manage Traffic function. It
shall enable the personnel to request and amend details of predicted and current incidents and predetermined incident responses, obtain and control
incident video image data and manually re-classify incidents as possible or current or a planned event. It shall also output to the traffic operations
personnel incident details to which no predetermined response currently exists. The process shall support inputs from and outputs to the traffic
operations personnel. Where appropriate and/or requested by the traffic operations personnel, the process shall provide the output ‘display’ inaform
incorporating a map of the relevant part(s) of the surface street and freeway network served by the function. The process shall obtain the map from a
local data store, which it shall request to be updated by another process as and when required.

1343

This process shall provide the interface between the Media and the Manage Incidents facility. It shall enable the mediato request details of incidents
and shall allow transmission of incident information to the media. The media shall also provide raw input data on possible incidents. The process
shall enable the output to incorporate a map of the areato which the incidentsrelate.

1344

This process shall provide updates to the store of digitized map data used with displays of incident data produced by processesin the Manage

Incidentsfacility of the Manage Traffic function. The process shall obtain the new datafrom a map provider or other appropriate data source, on
receiving an update request from the traffic operations personnel interface process within the Manage Incidents facility.

1345

This process shall provide the capability for the Manage Traffic function to generate and receive requests for resourcesin responding to incidents.
The process shall provide the capability for traffic operations personnel to request resources from the Construction and Maintenance to provide
equipment and support for incident response and clean up. The process shall be able to receive resource requests from the Manage Emergency
function and respond with the status of the response by Construction and Maintenance or the traffic operations personnel.

135

This process shall manage the data store containing possible predetermined responses to incidents used within the Manage Incidents facility. These
responses shall be those that another process within the facility has found to be worth including in the store of predetermined responses from an
analysis of theincident response log. This processshall enableretrieval of the datafrom the store for presentation to traffic operations personnel and
its possible transfer to the process that manages the store of predetermined incident responses that are actually used by other processes in the Manage
Incidentsfacility.

1.3.6

This process shall manage data held in the store of predetermined incident responses that are used by processes within the Manage Incidents facility of
the Manage Traffic function. The process shall provide details of the current predetermined responses in response to requests from traffic operations
personnel, and shall also update the store with new responses received from the process that manages the store of possible predetermined responses.

1.3.7

This process shall analyze the datain the log of incident responses within the Manage | ncidents facility of the Manage Traffic functions. The process
shall analyze thelog so that possible standard predetermined incident responses can be identified from the datain the incident_response_|og data
store. Any such possible standard predetermined responses that are identified shall be passed by this process to the process that manages the store of
possible predetermined responses.
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141

This process shall provide the interface between the traffic operations personnel and the processes and data stores used within the Manage Demand
facility of the Manage Traffic function. It shall enable the traffic operations personnel to access the data used asinput by the demand forecasting
process and the results of that process, to request that the input data be updated, set the policies used asinput to the Calculate Forecast Demand
process, to request that the demand forecasting process runs, and to run the process that implements the results. Where appropriate and/or requested
by the traffic operations personnel, the process shall provide the output in aform that includes a map of the relevant part(s) of the road and freeway
network served by the Manage Travel Demand function. The process shall obtain the map from alocal data store, which it shall request to be updated
by another process when required.

1.4.2

This process shall collect datafrom other I TS functions for use asinput to the demand forecasting process within the Manage Demand facility of the
Manage Traffic function. The process shall support dataretrieval from other functions on request from the traffic operations personnel and through
the receipt of unsolicited datafrom ITS functions. It shall load all the datathat it receivesin aconsistent format into the input store used by the
demand forecasting process.

144

This process shall implement the traffic and travel demand forecast data produced by the demand forecasting process in the Manage Travel Demand
facility of the Manage Traffic function. The new demand forecast data shall be implemented in such away that it can influence the demand from
travelersfor various types of services provided by ITS functions. The process shall when required, request changes to transit services, and/or the

chargesfor tolls, and/or the use of parking lot spaces (as per the locally determined demand policy). It shall communicate the results of its policy
implementation to the process that provides the interface to the traffic operations personnel.

145

This process shall provide aforecast of traffic and travel demand in the geographic area served by the Manage Traffic function to which thisinstance
of the Manage Travel Demand facility belongs. The process shall base its forecast on the current and predicted traffic levelstraveler demand patterns
obtained from an analysis of data obtained from elsewhere within the Manage Traffic function and from other I TS functions as well aslocally

determined demand policy. The process shall produce a demand forecast that changes the way that services are provided by I TS functions according
to locally determined demand policy.

151

This process shall provide the interface between the traffic operations personnel and the processes and data stores used within the Manage Emissions
facility of the Manage Traffic function. The process shall enable the personnel to access and update the pollution reference data used by other
processes within the facility, and to access the pollution state data provided by those processes. The process shall support inputs from the traffic
operations personnel. Where appropriate and/or requested by the traffic operations personnel, the process shall incorporate map data of the relevant
part(s) of the surface street and freeway network served by the Manage Traffic function. The process shall obtain the map from alocal data store,
which it shall request to be updated by another process as and when required.

15.2

This process shall process the pollution data being collected from sensors in the geographic area being served by the Manage Traffic function. The
process shall integrate data from distributed roadside sensors (provided by another process) with that obtained directly from sensorslooking at the
general (wide area) environment. The data shall be checked by the process against the pollution levels that have been set up as reference points. If the
process finds that the detected |evels of pollution exceed the reference levelsit shall generate pollution warnings. The process shall send these
warnings to other processes in the Manage Traffic function for output to drivers and travelers.

153

This process shall provide updates to the map data used in displays of pollution data produced by processes in the Manage Emissionsfacility of the

Manage Traffic function. The process shall obtain the map data from a specialist map data supplier or some other appropriate data source, on
receiving an update request from the traffic operations personnel interface process within the Manage Emissions facility.
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154

This process shall manage the store of pollution state datain the Manage Emissions facility of the Manage Traffic function. The datain the store shall
be that which has been received by the process from other processes within the facility. The process shall manage the datain the store to enable its
contents to be available to other processes within the Manage Traffic function, and to traffic operations personnel, via an interface process within the
Manage Emissions facility.

155

This process shall obtain pollution data about individual vehicles and analyze it against reference data obtained from another process within the
Manage Emissions facility of the Manage Traffic function. The process shall use this reference data to determine whether or not avehicleis possibly
violating the acceptable level s of pollution output. When the process determines that a possible violation has occurred, it shall send the detected
pollution levels and the vehicle identity to the process responsible for law enforcement in the Manage Emergency Services function for action.

156

This process shall process the local area pollution data analyzed by sensors|ooking at the levels of pollution at the roadside within the geographic
area served by the Manage Traffic function. The process shall pass the data on to another process within the Manage Emissions facility for
integration with wide area pollution data and comparison with thresholds for pollution incidents.

157

This process shall manage the log of pollution data within the Manage Emissions facility of the Manage Traffic function. The process shall receive

datafor entry into the log from other processes within the facility. It shall also send the contents of the log to the Manage Archive Data function for
use in planning future modifications to the ITS network.

158

This process shall manage the store of pollution reference data within the Manage Emissions facility of the Manage Traffic function. It shall make the

contents of the store available to other processes within the facility that are responsible for emissions management, and on request to the traffic
operations personnel interface process. The process shall accept updates to the stored data from the traffic operations personnel interface process.

1611

This process is responsible for monitoring local sensor data obtained fro m traffic surveillance and then determining and reporting the current state of
all trafficin the HRI vicinity. The process provides triggers for other processes within Manage HRI Traffic Volume. It aso monitors the device
controls asthey areinitiated by the Activate HRI Device Controls process.

16.14.1

This processisresponsible for generating the messages to advise and protect motorists, travelers and train crews approaching and crossing railroad
grade crossings. Based on the severity of the hazard condition sent by the Detect HRI Hazards process this process will either send an hri_advisory
command for non-time critical data or an hri_alert command for time critical datato the Report Alerts and Advisories. These usersthat will receive
these messages include drivers, bicyclists, and pedestrians.

16.1.6.1

This processis responsible for protecting highway vehicles approaching and crossing railroad grade crossings by initiating the closure up to 3 minutes
beforetrain arrival. This process receivesthe near term status of the crossing including any approaching trains or trapped vehicles. With this
information along with the local control plan data the predicted hri state is computed and sent to the Detect Imminent Vehicle/Train Collision process.
If an hri_predicted_collision message is returned then this process sends out an hri_hazard message to the Detect HRI Hazard which will in turn result
in achange to the device control strategy. This process also receivesrail operations advisories for processing along with the state and control plan
data. Asneeded thisprocesswill output any rail_operations_message data to the Interact with Rail Operations process.

16.1.7.2

This processisresponsible for controlling vehicular traffic at an active HRI by controlling the operation of traffic control devicesin accordance with a
predetermined local control plan. Thelocal_control_plan is communicated to the Close_ HRI_on_Detection process. Thislocal control plan can be
preempted by a strategy preemption message from the Detect HRI _Hazards process or by such inputs as an event_notice from the

Detect_Roadway Events process or hri_traffic_surveillance data. The outputs of this processinclude the command messages to close the HRI,
reguests for information from the Manage Traffic function, and information about the current hri_traffic_data.
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1621

This processisresponsible for exchanging routine datawith rail operations. Such data being sent to the rail operators includes event schedules,
requests for information from the Rail Operators, incident notification based on rail operations messages received from Close_HRI_on_Detection
process and hri_priority_message data received from the Manage Alerts and Advisories process. This process receives maintenance schedules, train

schedules, and incident notifications from the rail operators. Thisinformation is used to develop the rail operations update data that is passed onto the
Manage Rail Traffic Control Data process and the rail operations priority datathat is sent to the Manage Alerts and Advisories process.

16.2.2

Thisprocessis responsible for acquiring HRI advisory or alert datafrom rail operations and for providing HRI statusto rail operations. The data
managed by this process may be time critical, asin the case of alerts or priority messages, or not time critical, asin the case of advisories.

1.6.2.3

This processisresponsible for providing and maintaining a current store of rail operations data. The datais assembled from the

rail_operations_update information sent by the Exchange Data with Rail Operations process. Queriesfor thisinformation are received from the
Manage Alerts and Advisories process and the Interact with Vehicle Traffic Management processes.

1631

This process isresponsible for interfacing to railroad owned and maintained wayside equi pment, such as Wayside I nterface Units, Crossing Gate
Controllers, etc. All these devices are expected to provide real-time information to the HRI about approaching trains and their own health. In
addition, advanced implementations will make use of a communications path back to approaching trains provided by the railroad’ s equi pment.

1.6.3.2

This processisresponsible for generating advisories/ alertsthat are routed to the wayside equipment for transmission to the train crews. If the

intersection is blocked, or thereis an incident at the intersection thisinformation will be passed to the Interact with Wayside Systems process for
routing to the wayside equipment. The wayside equipment can then route the information directly to the train crews, or to rail operations.

1.6.3.3

This processisresponsible for automatically protecting commuter, intercity, transit and freight trains as they approach and cross grade crossings. It
also reports HRI rail traffic advisories to traffic management and rail operations. It isresponsible for verifying and reporting overall HRI statusto
approaching trains so that crews can act within safe service braking distances. It providesfor notification of Automatic Train Stop systems (ATS,
PTS, etc) with sufficient advance warning to allow emergency brake application time to stop atrain before it encounters an HRI hazard. Finally, it
provides automatic status indications about the HRI to the crews of approaching trains.

1641

This processis responsible for coordination and managing of HRI closures at the Traffic management Center. It interfaces with Manage Incidents
process to provide incident information and to receive strategy overrides as required by the larger incident management function.

1.64.2

This processis responsible for interacting with traffic management processes. It collects data from processes that are within the HRI elements located

at the roadside and forwards the data as needed to other processes within traffic management. It also acts as the interface between rail operations and
traffic management processes through its interface with the Interact with Rail Operations process.

16.5.1

This processisresponsible for initiating reports of the health status of the HRI to both Traffic Management and Rail Operations. In addition the
process initiates reporting of the health status of the HRI to the wayside interface equipment (and ultimately to the train when the advanced HRI
functionality isin place).

1.6.5.3

This processis responsible for managing alog of the HRI operation for use in strategy planning, demand management and traffic management.
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211

This process shall be responsible for providing the commercial vehicle manager with the ability to manage the activities of commercial vehicles. The
process shall provide the capability for the manager to obtain commercial vehicle routes. When aroute has been confirmed, the process shall enable
the manager to enroll commercial vehiclesfor electronic clearance at roadside check station facilities, to process and pay for electronic credential and
tax filing, to send tag data to the Provide Commercial Vehicle On-board Data facility, and to provide vehicle route instructions for use by the
commercial vehicledriver. Periodicaly it shall aso send reports about taxes that have been paid to the Administer Commercia Vehiclesfacility. The
process shall also enable the manager to obtain commercial vehicle activity reports from the logs provided by roadside checkstation facilities. It shall
be possible to obtain these reports either on request or at periodic intervals.;

212

This process shall be responsible for providing a static commercial vehicle route using data provided by the commercial vehicle manager. A static

route is one which is based on geographic data and therefore takes no account of current or predicted traffic conditions, incidents, etc. The process
shall provide the route using its own route generation algorithms and data from its own store of digitized map information.

213

This process shall be responsible for providing an interface for the commercial vehicle manager. The process shall enable thisinterface to provide the
manager with facilities for the input of data used to set up commercial vehicle routes, to pay the necessary taxes and duties so that acommercial
vehicle can be enrolled for a particular route, to exchange general information messages with adriver in avehicle, and to set up instructionsfor a
driver to take avehicle on a particular route. It shall be possible for the driver’ s route instructions input by the manager to include details of the cargo
to be picked up and/or dropped off at each point along the route. The enrollment activity supported by the process shall enable acommercial vehicle
to pass through the roadside checkstations along its route without stopping, unless safety checks are required. The process shall support inputs from
the commercia vehicle manager in both manual and audio form, and shall provideits outputsin audible and visual forms. It shall enable the visual
output to be in hardcopy, or asadisplay.

214

This process shall be responsible for providing the communications interface and data storage facility for data that is exchanged between the
commercial vehicle manager and commercial vehicle driversin their vehicles. The process shall support the receipt of datafrom the vehicle
consisting of that processed from input received by sensors onboard the vehicle and text data used to exchange general information with the driver.

Only the output to the vehicle of the data that contains the general text message shall be supported by the process. The process shall enable accessto
the store of received data by the manager through the manager’ s interface process.

215

This process shall be responsible for providing the communications interface through which acommercial vehicle driver can obtain details of the
vehicle route that has been provided by the commercial vehicle manager. The process shall enable the output of the route instructions in audio and/or
visual form. It shall be possible for the visual form to be either hardcopy output, or in the form of adisplay. The process shall retain the datafor a
particular routeinternally, so that successive requests for details of the same route do not require use of the communications network.

221

This process shall be responsible for providing the commercial vehicle driver with the ability to manage the activities of acommercial vehicle. In this
instance the driver is assumed to be acting in the role of acommercial vehicle manager, and is therefore probably the owner/driver of the vehicle. The
process shall provide the capability for the driver to obtain commercial vehicle routes, to enroll commercial vehiclesfor electronic clearance at
roadside check station facilities, and to process and pay for electronic credential and tax filing.

222

This process shall be responsible for providing a static commercial vehicle route using data provided by the commercial vehicledriver. A static route
isone which is based on geographic data and therefore takes no account of current or predicted traffic conditions, incidents, etc. The process shall

provide the route using its own route generation algorithms and data from its own store of digitized map information. In thisinstance thedriveris
assumed to be acting in the role of acommercial vehicle manager, and istherefore likely to be the owner/driver of the vehicle.
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223

This process shall be responsible for providing an interface for the commercial vehicle fleet manager. In thisinstance the driver is assumed to be
acting in the role of acommercial vehicle manager, and is therefore likely to be the owner/driver of the vehicle. The process shall enable thisinterface
to provide the driver with facilities for the input of data used to set up commercial vehicle routes, to pay all the necessary taxes and duties so that a
commercial vehicle can be enrolled for a particular route, and to obtain a copy of the data collected by processes on-board the vehicle. The enrollment
activity supported by the process shall enable acommercial vehicle to pass through the roadside checkstations along its route without stopping, unless
safety checks arerequired. The process shall support inputs from the commercial vehicle driver in both manual and audio form, and shall provideits
outputsin audible and visual forms. It shall enable the visual output to be in hardcopy, or as adisplay.

224

This process shall be responsible for providing communications between the commercial vehicle driver and the commercial vehicle. In thisinstance
the driver is acting in the role of vehicle manager, and is therefore likely to be the owner/driver of the vehicle. The process shall support the receipt of

datafrom the vehicle consisting of that processed from input received by sensors on board the vehicle The process shall enable accessto the store of
received data by the driver through the driver’ sinterface process.

231

This process shall be responsible for the output of pull-in or pass messages to commercial vehicle drivers as they approach the commercial vehicle
roadside checkstation or border crossing facilities. The process shall support the use of roadside equipment such as dynamic message signs (DMS), or
simple red-green lights, flashing orange lights, etc. to provide the output. These output messages shall be received by the process from other processes|
responsible for roadside facilities within the Manage Commercial Vehicles function. The process shall support pull-in messages that are the result of
checks on acommercial vehicle' s electronic credentials, safety and border crossing data, the result of the vehicle' stag not being properly read, or the

result of ageneral pull-in decision for all vehicles being issued by inspectors at the roadside facility. The process shall also generate a message to be
sent to the vehicle so that an indication can be output directly to the driver at the same time as it appears on the roadside equipment.

2331

This process shall be responsible for providing an interface through which a commercial vehicles roadside checkstation facility can communicate with
apassing commercial vehicle. When arequest for on-board data is received from another process within the facility, the process shall issue a data
request to the identified commercial vehicle. The datareceived by the process from the vehicle shall be stored in the store of collected data for use by
the roadside inspection process.

234

This process shall be responsible for detecting the presence of commercial vehicles through the use of sensorsthat can differentiate between the
different types of vehicle. The process shall use the sensors to determine the number of axles, gross vehicle weight and weight per axle data for use
by inspectors at the roadside checkstation facilities. When acommercial vehicle is detected, the process shall transmit arequest for its on-board tag
data, which when received shall be passed to other processes within the roadside facility. If notag datais received, or the data cannot be interpreted
correctly, the process shall send arequest for the vehicleto pull -in to be output by another process in the roadside checkstation facility.

237

This process shall be responsible for the output of the pull-in or pass messages to commercial vehicle driversdirectly in their vehicles as they
approach acommercial vehicle roadside checkstation facility. These messages shall be generated by other processes within the facility that are
responsible for checking the commercial vehicle's credentials (including those for border crossing) and safety, or may be the result of the vehicle' stag
not being properly read, or may be the result of ageneral pull-in decision for all vehicles being issued by inspectors at the roadside checkstation
facility.

241

This process shall be responsible for providing the commercial vehicle end of the communications link between itself and a commercial vehicle
roadside checkstation facility. The process shall enable an inspector at the facility or elsewhere to have access to the data accumul ated on-board the

vehiclefor usein avehicleinspection. It shall also enable the inspector to send back data about the result of the inspection for storage on-board the
vehicle.
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244

This process shall be responsible for providing the interface between the commercial vehicle driver and processes on-board the commercial vehicle.
The process shall provide interfaces to the processes responsible for collecting, analyzing and storing data about the vehicle, its cargo, the driver, etc.,
and for the exchange of data with the commercial vehicle manager. The process shall support inputs from the driver in both manual and audio form,
and shall provide its outputsin audible and visual forms. 1t shall enable the visual output to bein hardcopy, or asadisplay.

252

This process shall be responsible for making payment for electronic credential and tax filing. The data on which the payment is based shall be that for

acommercial vehicle sroute as provided by the commercial vehicle manager or the commercial vehicle driver who is also the owner of the vehicle.
The actual payment activity will be carried out by another process in the Provide Electronic Payment Services function.

3.3.2

This process shall be responsible for sending messagesit receives from other processesin thisfacility to the Manage Emergency Services function. It
shall also be responsible for passing on the resulting response to the driver via processes in the Provide Driver and Traveler Servicesfunction. This
processis also capable of receiving requests for additional datafrom the Manage Emergency Services function and transmitting follow-up details.
This process can also receive commands rel ated to the vehicle' s security system from the Manage Emergency Services function and forward the
commands to the vehicle's security system.

3.33

This process shall be responsible for preparing and submitting data for transmission to the Manage Emergency Services function. The data shall be
sent by this process when an emergency situation is detected by analyzing inputs from the vehicle. This process shall produce its outputs regardless of
any action by the driver and shall be designed to be as the result of a crash which may have prevented the driver from initiating the emergency request
personally.

41.1

This process shall collect and process data available to sensors on-board transit vehicles. This data shall be sent by this process to other processes on-

board the transit vehicle and elsewhere in the Manage Traffic function for use in determining vehicle schedule deviations and for storage as operations
data.

41.2.1

This process shall determine the schedule deviation and estimated times of arrival (ETA) at transit stops of atransit vehicle. The data shall be sent by
this process to other processes in the Manage Transit function for use in calculating corrective instructions for output to the transit vehicle drivers, for
use in calculation of amuch wider return to schedul e strategy where more than one vehicle and/or serviceisinvolved, and for storage as transit vehicle

operational data. This processshall also send the datato the transit driver interface process, so that the driver is aware of the actual schedule deviation.
This output shall be set to zero (no deviation) when that condition occurs, even when it has followed a period of deviation from schedule.

4.1.2.2

This process shall generate outputs that enable atransit vehicle schedule deviation to be corrected. The process shall derive its outputs from data
received from another processin the Manage Traffic function. The outputs produced by the process shall consist of corrective instructions for output
to thetransit vehicle driver by a process on-board the vehicle, and preemption requests for traffic signal controllers at road and freeway intersections.

The process shall only produce this output when another process has determined that deviation is small, or the transit vehicle is operating in an urban
area. Inall other conditions, the process shall provide an output that shows that there are no corrective instructions.

41.2.3

This process shall provide a schedule correction interface for the transit driver in the transit vehicle. Theinterface shall provide datato the driver
about how far the vehicle is from its schedule and what corrective action the driver must take. The data shall be received by the process from other
processes in the Manage Traffic function. The output delivered by the process shall be available in audio or visual form in such way that while
aerting the driver to theinformation it contains, it shall in no way impair the driver’s ability to operate the vehicle in amanner that is both safe to its
passengers and to other vehicles on the roads and freeways. The process shall maintain the output until new datais received from the other
processes.
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41.2.4

This process shall provide the interface through which multimodal transportation service providers are informed of atransit vehicle schedule
deviation. The output delivered by the process results from input received from another processin the Manage Transit function, and shall relate to the
deviation of an individual transit vehicle. The process shall provide the output in aform that enables adjustments to be made to any connecting

services being provided by the multimodal supplier so that transit users are not unconvenienced by the deviation of atransit vehicle on one service. A
zero (or null) output shall be provided when no deviations are present.

4.1.2.5

This process shall provide the interface through which requests for preemption can be output from atransit vehicle. The output shall be received by
the process as aresult of data sent from another processin the Manage Transit function. The process shall provide the output in aform that can be
used by the controllers at intersections, pedestrian crossings and multimodal crossings on the roads (surface streets) and freeway network served by

the Manage Traffic function to provide priority of thetransit vehicle. If no datais received from the other process, or it shows that no preemptionis
needed, the process shall produce no output.

413

This process shall provide the transit vehicle' s current location with a high degree of accuracy. The location shall be computed by this process from
data sent by other processes that provides basic vehicle location and on-board vehicle conditions, such as proximity to transit stop, vehicle doors
opened or closed, etc. The data shall be output continuously by the process and sent to other processes for their use and for storage.

414

This process shall manage large deviations of individual transit vehicles, deviationsin rural areas, and deviations of large numbers of vehicles. The
process shall generate the necessary corrective actions which may involve more than the vehicles concerned and more far reaching action, such as, the
introduction of extravehicles, wide area signal preemption by the Manage Traffic function, the premature termination of some services, etc. All
corrective actions generated by this process shall be subject to the approval of the transit fleet manager before being implemented. Confirmation that
the requested overall priority has been given by the Manage Traffic function shall be received by the process.

4.15

This process shall provide transit vehicle operational datato processes within the Manage Transit function, and on request to the transit fleet manager
and the Manage Travel Demand facility in the Manage Traffic function. This process shall also provide transit probe and AVL information to the

Manage Traffic function. Transit probe information can be provided by fixed route, flexibly routed, and paratransit services. The datashall be
obtained by this process from another process that manages a store of transit vehicle operating data.

4.1.6

This process shall manage the store of transit vehicle operating data. When any new datais received from another process, this process shall load it
into the data store. This process shall also retrieve selected data on request from other processes in the Manage Transit function.

4.1.7

This process shall provide the interface through which multimodal transportation service providers are informed of transit vehicle schedule
deviations. The output delivered by the process shall result from input received from another process in the Manage Transit function, and shall relate
to the deviation of a number of transit vehicles such that the disruption will affect several services, possibly on different routes. The process shall

provide the output in aform that enables adjustments to be made to any connecting services being provided by the multimodal supplier so that transit
users are not inconvenienced by the deviations. A zero (or null) output shall be provided when no deviations are present.

4.1.8

This process shall provide customized sets of transit vehicle schedule deviations to travelers, the travel er information data archive, and to the media.
The process shall only provide data to the media and data archive when prompted by the arrival of new deviation datain the
transit_vehicle_operational_data store, which is maintained by another processin the Manage Transit function. The outputs shall be made available
following adirect request from the other ITS function, or as part of a subscription process relating to atraveler’ stransit profile. The process shall
obtain the required data from the process that manages the store of transit vehicle operating data. The process shall send kiosk and personal transit
deviation reguests to the archival process.
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4.1.9

This process shall collect and process vehicle maintenance data avail able to sensors on-board transit vehicles. When processed, the data shall be sent

by this process on request to another process in the Manage Transit function for storage astransit vehicle operating data so that it can subsequently be
used for work on future vehicle maintenance.

42.1.1

This process shall provide the interface through which processesin the Provide Driver and Traveler Service function can gain access to the Provide
Demand Responsive Transit Service facility. The process shall enable the interface to support the receipt of trip requests, their transfer to another
process for the actual demand responsive schedule generation, the output of the proposed schedule and their (possible) subsequent confirmation. The
process shall store the input and schedul e data relating to each request until such time as the request is confirmed or the datain the request is no longer
valid, e.g. the time(s) used in the proposed schedule has(ve) passed. The confirmation of a particular schedule shall be sent by the process to another
process that will enable the schedule to be implemented.

4212

This process shall provide the facility for the calculation of the location and availability of transit vehiclesfor usein demand responsive transit

operations. The process shall base its calculation on the vehicle' s current location and on the output from a process that determines vehicle availability
from datainput to sensors. The output shall be loaded by the processinto a store for use by another process.

4.2.1.3

This process shall provide dynamic routing and scheduling of transit vehicles so that a demand responsive transit service can be provided. The
generation of the specific route and schedule by the process shall beinitiated by arequest from the management process. The choice of route and
schedule produced by the process shall depend on what other demand responsive transit schedul es have been planned, the availability and location of

vehicles, and the relevance of any regular transit routes and schedules. The process shall send its output to another process for output to the
requesting process, and shall also load it into adata store for use if the schedule islater confirmed.

4.2.1.4

This process shall provide output when ademand responsive transit scheduleis confirmed. The outputs shall contain details of the schedule and shall
be sent to the transit fleet manager and to processes that provide interfaces to the transit driver, a store of data used by the regular transit routes and
schedule generation processes, and the transit driver schedule generation processes. The process shall obtain the data for the outputs from the store of
data provided by the schedul e generation process.

4215

This process shall manage data input to sensor(s) on board atransit vehicle. Dataincluding the vehicle savailability for use in demand responsive
transit services shall be provided by this process to other processes within the Manage Transit function.

4.2.1.6

This process shall provide the interface through which atransit driver will be sent instructions about the demand responsive transit schedul e that has
been confirmed. The process shall send the datain aformat that will enable the driver to implement the schedule. The output provided by the
process shall be available in audio or visual form in such away that while alerting the driver to the information it contains, it shall in no way impair
the driver’s ability to operate the vehicle in amanner that is both safe to its passengers, and to other vehicles on the roads and freeways. Theinput
and output forms shall also include those that are suitable for travelers with physical disabilities.

422

This process shall provide the interface to the store of current regular transit plans, i.e., routes and schedul es and demand responsive transit schedul es.
The process shall enable the store to be used by the Demand Responsive Transit facility as a source of data about regular transit serviceswhenitis

generating its schedules. The demand responsive transit schedule data shall be accessible as input to the regular transit route and schedule generation
processes.
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4231

This process shall generate new transit routes. The process shall use parameters set up by the transit fleet manager, operational data for the current
routes and schedules, plus the current routes and digitized map data, as sources of input from which the new routes are generated. The process shall
also use the requested input data containing the demand responsive transit routes and schedules. The generation of new routes by the process shall be
initiated as aresult of datareceived from the transit fleet manager interface process, with the output being sent to other processes for storage. The
output data produced by the process shall include sufficient data for a specialist map data provider to generate maps showing transit routes and stops,
either as separate data or as part of the general digitized map data provided to other I TS functions.

4.2.3.2

This process shall generate new transit schedules for use by the regular transit operation. The process shall use parameters set up by the transit fleet
manager, operational datafor the current routes and schedules, plus the current routes and schedul es themselves, as sources of input from which the
new schedules are generated. The process shall also use the data containing the demand responsive transit routes and schedules to generate the new
schedules. The generation of new schedul es by the process shall be initiated as aresult of datareceived from the transit fleet manager interface
process or arequest for servicesto a parking lot. The process shall send its output to another process for storage.

4.2.3.3

This process shall obtain transit routes and services data and distribute it to I TS functions that are outside the transit center. The process shall run
when arequest for datais received from an external source, or when fresh dataisreceived. Inthe latter case, the data shall only be sent by the
process to the multimodal transportation service provider. For datarequests that include an origin and a destination, the process shall only provide
details of the transit service(s) that link the two points. The details shall only cover those portion(s) of the service(s) that are needed to complete the
requested trip and not full details of the services.

4234

This process shall provide the interface through which the transit fleet manager controls the generation of new routes and schedul es (transit services).
Thetransit fleet manager shall be able to review and update the parameters used by the routes and schedul es generation processes and to initiate these
processes. This process shall also act as the interface through which the Manage Demand facility in the Manage Traffic function can request changes
to the current routes and schedules in its efforts to adjust the modal split of travelers’ tripsin order to make the most efficient use of the road and
highway network served by the local ITS functions. Theinput and output forms shall include those that are suitable for travel ers with physical
disabilities.

4.2.3.5

This process shall collect transit operational dataand load it into a data store for use by the routes and schedul es generation processes. The data shall
be provided to this process by other processesin the Manage Transit function and shall enable an accurate picture of how routes and schedules are
currently operating in terms of the numbers of vehicles that are available, the numbers of passengers that they are carrying, and the numbers of
passengers passing through each roadside facility (transit stop).

4.2.3.6

This process shall obtain transit routes and services data and distribute it internally to other processesin the Manage Transit function. The process
shall only provide its outputs when fresh datais received from another process. If this does not happen for along period of time (days), then the
process shall initiate its own request for fresh data.

4.2.3.7

This process shall provide the interface through which transit routes and schedul es can be exchanged with other transit centers (Other TRM). This
data shall be output when datais received from another (local) process and shall enable coordination between services provided by adjacent transit
operations, particularly where they serve the same geographic areas. The process shall also provide routes and schedules to the local process when
the datais received from other transit centers.
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4.2.3.9

This process shall provide updates to the store of digitized map data used by the transit route generation process and as the background for displays of
transit services requested by the transit fleet manager. The process shall obtain the new data from a specialist data supplier or some other appropriate
data source, after receiving an update request from the transit fleet manager interface process within the function. The processes requiring data for use
in transit route generation and as the background to displays will read the data from the store loaded by this process.

424

This process shall obtain transit passenger and deployment data, transit user payment transaction data, transit emergency data, transit security data,
maintenance and personnel data, and distribute it to the Manage Archive Datafunction. The process shall run when arequest for datais received from
an external source, or when fresh dataisreceived. All inputsto this process are unsolicited, and all outputs are solicited, except that the
‘transit_archive_status' isasolicited input.

43.1

This process shall monitor the condition of atransit vehicle. It shall use the transit vehicle maintenance specification to analyze brake, drive train,
sensors, fuel, steering, tire, processor, communications equipment, and transit vehicle mileage to identify mileage based maintenance, out-of-
specification or imminent failure conditions. The dataresulting from this analysis shall be loaded by the process into the store of transit vehicle

operations data, through the output flow transit vehicle maintenance. Thisdataisthen sent to the process that generates transit vehicle maintenance
schedules.

43.2

This process shall generate transit vehicle maintenance schedules and includes what and when maintenance or repair isto be performed. Transit
vehicle availability listings (current and forecast) shall also be generated by the process to support transit vehicle assignment planning. The

mai ntenance and/or repair that isto be performed on the transit vehicle shall be scheduled by the process for a specific month, week, day(s), and
hour(s). The availability of the transit vehicle that is also output by the process shall be based upon the transit vehicle maintenance schedule. The
process shall load each transit v ehicle maintenance schedule that it produces into the store of transit vehicle operations data, through the process that
maintains this data store.

4.3.3

This process shall assign transit maintenance personnel to atransit vehicle maintenance schedule. The maintenance schedule shall be received from
another process and shall define what and when maintenance repair isto be performed to a specific transit vehicle. The process shall base the
personnel assignment upon details about the personnel obtained from the transit fleet manager and held in alocal data store. These details shall
comprise personnel eligibility, work assignments, preferences and seniority. The process shall also provide these details to the transit fleet manager
on request. When awork assignment has been generated, the process shall send it to the transit maintenance personnel and also to the process that

monitors and verifies maintenance work activity. The input and output forms shall include those that are suitable for travel ers with physical
disabilities.

434

This process shall verify that the transit vehicle maintenance activities were performed correctly and that a time stamped maintenance log for record
keeping was generated. The correctness of the maintenance activities shall be judged by the process against the transit vehicle' s status, the

mai ntenance personnel’ swork assignment, and the transit mai ntenance schedul es produced by other processes. The process shall save atime
stamped record of all the maintenance activities performed on the vehicle into the transit vehicle maintenance log.

435

This process shall provide the transit fleet managers with the capability of requesting and receiving transit vehicle maintenance information. The
process shall obtain the datafor each request from the store of transit vehicle operations data, through the process that manages the data store, and
shall produce the output to the transit fleet manager in an easily understood form. The input and output forms shall include those that are suitable for
travelerswith physical disabilities.
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4.3.6

This process shall provide the transit maintenance personnel with the capability to update transit vehicle maintenance information. The process shall

send the data received from the transit maintenance personnel to the transit vehicle operations data store management process for use by other
processes.

4.3.7

This process shall manage the store of transit vehicle operations data. 1t shall be able to load data it receives about vehicle maintenance into the store
and provide that data on request to other processes.

44.1.1

This process shall manage the security in the transit system by monitoring for potential incidents. Data shall be obtained by the process from avariety
of sources and assessed for any security problems. Problems shall be passed by the process to the transit system operator for review and the required

action. Information about incidents shall also be sent by this process to another process for output to the media, using interface parameters set up by
the transit system operator.

4.4.1.2

This process shall support the management of emergencies that occur in the transit system by processing information received from transit vehicles.
The process shall accept inputs from either the transit vehicle driver or atransit user, the latter through such interfaces as panic buttons, alarm
switches, etc. The reported emergencies shall be sent to another process for action by the transit system operator and subsequently for output to the
media. The process shall also send acknowledgment data to the process providing the interface to the transit driver.

4.4.1.3

This process shall provide an interface for the transit system operator to identify and act upon potential information security problems and
emergencies. Thisinformation shall be provided by other processes through input data flows. This process shall also provide the capability for the

transit system operator to update parameters that control the output of data about the potential security problems to the media. The input and output
forms shall include those that are suitable for travel ers with physical disabilities.

4414

This process shall provide the interface through which information about security problems and emergencies detected within the transit system are
distributed directly to the media and other information systems. This process shall construct its output from the data supplied by other processes.

This data shall contain parameters that define the way (format, content, etc.) in which the information is output by the process. The input and output
forms shall include those that are suitable for travel ers with physical disabilities.

4.4.1.5

This process shall provide an interface to the transit vehicle through which the driver can both report an emergency situation and receive an

acknowledgment. The process shall provide thisinterface in such away that its operation for both inputs and outputs shall be transparent to transit
users on board the vehicle and to anyone outside the vehicle, and shall not compromise the safe operation of the vehicle by the driver.

4.4.1.6

This process shall collect data about emergencies that occur on-board transit vehicles for output to the media and the Manage Emergency Services
function. These emergencies may be reported by either the transit driver or atransit user, the latter through such interfaces as panic buttons, alarm
switches, etc. For output to the mediainterface process, the data shall be combined with the data in the mediainterface parameters data store.

4.4.1.7

This process shall monitor the secure area environment. Data shall be obtained by the process from a variety of sources and assessed for any security
problems. Problems shall be passed by the processto other processes for review and the required action. Information about incidents shall also be

sent by this process to another process for output to the media, using interface parameters set up by the transit system operator. The process shall
also provide facilities for the control of video cameras and audio output in the secure area environment.

4.4.1.8

This process shall provide an interface in the Provide Driver and Traveler Services function through which travelers can declare emergencies. The
traveler may be at akiosk or other device, transit stop, transit depot, etc. The input and output forms shall include those that are suitable for travelers
with physical disabilities.

March 29, 2002 B-18 Final



Technical Memo #2 Thurston Region System Architecture

P-Spec Nbr Description

4.4.2 This process shall provide transit fleet managers with an interface through which they can control the coordination data sent to the Manage Emergency
Services function following the detection of a security problem or emergency within the transit operations network by other processes. The process
shall use datafrom the store of predefined responses to security problems and emergenciesin the outputsthat it sends to the Manage Emergency

Services function. If no match can be found then the process shall send all the available data to the transit fleet manager for action. The input and
output forms shall include those that are suitable for travelers with physical disabilities.

4.4.3 This process shall provide the interface through which the transit fleet manager can enter and review predefined responses to security problems and
emergencies that have been detected by other processes within the Manage Transit function. This data shall be stored in aform which can be used by
another processto provide coordination data to the Manage Emergency Services function. Theinput and output forms shall include those that are
suitable for travelers with physical disabilities.

45.1 This process shall assess the transit driver’s performance at previous work assignments. The process shall carry out this activity by 1) utilizing
standardized performance evaluation criteria set forth by governmental regulations and transit operating company policies, 2) assessing the transit
driver’sdriving history, and 3) assessing comments from the transit driver’s supervisor(s). It shall also usethe details of any moving violations or
accidents, supervisor comments, government regulations, and company policies. The data shall be sent to this process by the process that provides
theinterface to alocal data store, each time that the store is updated with driver performance data.

45.2 This process shall assess the transit driver’s availability based on previous work assignments plus health and vacation commitments. The process
shall carry out this activity by 1) utilizing standardized transit driver work criteria set forth by governmental regulations and company policies, 2)
monitoring the transit driver’s health status and vacation status, and 3) monitoring the transit driver’s accumulated work hours. The data shall be sent
to this process by the process that provides the interface to alocal data store, each time that the store is updated with driver availability data.

453 This process shall assess the transit driver’s cost effectiveness when carrying out previous work assignments. The process shall perform this activity
by 1) utilizing standard transit driver cost criteria set forth by governmental regulations and company policies, and 2) monitoring the transit driver’s

hourly wage and accumulated work hours. The data shall be sent to this process by the process that provides the interface to alocal data store, each
time that the store is updated with driver cost effectiveness data.

454 This process shall assess the transit driver’s eligibility for future work assignments. The process shall carry out this activity by 1) monitoring the
transit driver’s performance, availability and cost effectiveness, 2) utilizing standardized transit driver eligibility criteria set forth by governmental
regulations and company policies, and 3) ensuring that the transit driver has the required experience, education and certifications. The data shall be

sent to this processin one of two ways: 1) by the process that provides the interface to alocal data store, each time that the store is updated with
driver eligibility data, or 2) the dataiis produced as the result of analysiswork carried out by other processes within the Manage Traffic function.

455 This process shall assign transit driversto transit schedules. Thetransit driver’s eligibility, route preferences, seniority, and transit vehicle availability

shall be used by the process to determine the transit driver’ s route assignment. The output produced by the process shall be sent to the transit driver in
the form of the next work assignment. The input and output forms shall include those that are suitable for travelers with physical disabilities.

4.5.6 This process shall provide the interface through which the transit driver can input datato the store of transit driver information. The interface
provided by this process shall enable the transit driver to update personal availability and route assignment information. The input and output forms
shall include those that are suitable for travelers with physical disabilities.
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4.5.7

This process shall provide the interface between the transit fleet manager and the store of driver information. The interface provided by the process

shall enable the fleet manager to review and update transit driver information. The input and output forms shall include those that are suitable for
travelerswith physical disabilities.

458

This process shall provide the read and write interface to the store of transit driver information. The interface enables the contents of the store to be
updated with inputs received from the transit driver and transit fleet manager via other processes, as well as, inputs resulting from analysis of driver
availability, cost effectiveness, eligibility, and performance carried out by other processes. The process shall also supply data to these processes when
the store is updated with information from the transit driver and fleet manager. It shall also supply datato the process that generates driver route
assignments when any of the analysisinputsis received.

46.1

This process shall detect embarking transit users on-board atransit vehicle and read data from the payment instrument that they are carrying. The
process shall provide an image of all transit users which shall be used for violation processing of those who do not have a payment instrument or

whose transit fare transaction fails. It shall obtain an image of the required accuracy under all lighting conditions and over the range of speeds with
which transit users will pass through the fare collection point on atransit vehicle.

4.6.2

This process shall determine the transit user’ stravel routing based on the transit vehicle’s current location and the user’ s destination. The process
shall support the transit user’ srouting, enabling it to include travel on the vehiclefor al or part of its route and (possibly) transfer to another vehicle
on another route. In order to achieve this capability, the process shall have access to the complete range of transit services (routes and schedul es) that

are availableto thetransit user. Thetransit vehicle slocation shall be provided by other processes within the Manage Transit function. Details of all
transactions with the transit user’ s payment details removed, shall be sent by this processto the interface process for loading into a data store.

4.6.3

This process shall calculate the transit user’ s fare based on the origin and destination provided by the user. The process shall calculate the fare using
the transit routing, transit fare category, and transit user history components of the ride data, in addition to information provided by the interface
process for the transit fares data store. The accumulated data shall be sent by this process to another process for the actual implementation of the fare
payment transaction.

4.6.4

This process shall manage the transit user fare payments on-board atransit vehicle. The process shall receive information about the fare that isto be
paid and the method of payment adopted by the transit user. It shall always support two modes of operation to complete the back end financial
processing: infrastructure interactive, or semi -autonomous batch processing. The interactive method shall be used for individual transactions, such
asthose in paratransit type operations where value/volume ratios are high. 1t shall send transit user fare payment datato processes in the Provide
Electronic Payment Services function for financial authorization and transaction processing, plus the return of the result for display to the transit user.
A failed transaction shall result in the transmission of an image of the transit user to another process. Batch processing shall be used by the process
for routes where value/volume rratios are low. It shall be performed using all the same data flows and processes as in the interactive method, except
that transaction records are queued in atransaction buffer store which shall be maintained by this process. The accumulated datafor the fare
transactions shall be sent to the Provide Electronic Payment Servicesfunction on command from the transit vehicle driver, or when the transit vehicle
has reached a convenient point onitsroute. Thetransit vehicle driver shall be notified when batch processing has completed successfully. In either
mode of operation, arecord of the status of all transit fare processing shall be sent to an interface process for the fare collection storage database.

4.6.5

This process shall provide the fare payment interface for the transit user on-board atransit vehicle. The process shall prompt the transit user for
information necessary that has not been provided for the transaction. The result of the transit service ride fare payment plus other services request

and payment, shall be reported back to the transit user by the process. Theinput and output forms shall include those that are suitable for travelers
with physical disabilities.
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4.6.6

This process shall provide a database on-board the transit vehicle for usein fare processing. The database shall contain transit fare information from
which the fares for all possible trips within the transit operational network can be determined.

4.6.7

This process shall provide passenger loading and fare statistics datato other ITS functions. The process shall send the data automatically at regular

periodic intervals using data collected in the store of fare transaction data. This store receives data from the process that interfaces to the user on-
board atransit vehicle.

4.6.8

This process shall act as the interface for advanced payment of tolls and parking lot charges from the transit user. Requests for these advanced
payments shall be passed to other processesin the Provide Electronic Payment Services function for transaction processing. The process shall ensure
that the response to these requests from transit usersis returned to the transit vehicle from which it was made.

4.7.1.1

This process shall communicate with the Transit Management Center (TRMC) by providing public transit information at roadside locations. These
locations may consist of transit vehicle stops or other locations that provide general public transit information. The process shall enable the roadside
unit to obtain information about the transit services on request from the local transit user interface process and to receive data about late running
services from other processes within the Manage Transit function. The received data shall be loaded into alocal data store for future use. Theinput
and output forms shall include those that are suitable for travelers with physical disabilities.

4.71.2

This process shall provide the roadside (transit stop) interface through which transit users receive information about an approaching transit vehicle or
onethat has already arrived. The process shall output the datato the transit user as soon asit is received and shall load the datainto the local store for

future use. Output of the data shall be maintained until the vehicle leaves the stop, when the process shall cease output of the data and delete it from
thelocal store. Theinput and output forms shall include those that are suitable for travelers with physical disabilities.

4.7.2.1

This process shall detect transit users embarking at a roadside transit stop and read data from the payment instrument that they are carrying. The
process shall provide an image of all transit users which shall be used for violation processing of those who do not have a payment instrument or
whose transit fare transaction fails. It shall obtain animage of the required accuracy under all lighting conditions and over the range of speeds with
which transit users will pass through the fare collection point at the roadside, i.e., atransit stop.

4.7.2.2

This process shall determine the transit user’ stravel routing based on the user’ s destination and the location of the roadside transit stop from which the
route request is being made. The process shall support the transit user’s routing enabling it to include travel on all or part of the route(s) operating
from the stop and (possibly) transfer to another route. In order for thisto be achieved, the process requires access to the complete range of transit

services (routes and schedul es) that are available to the transit user. Details of all transactions with the transit user’ s payment details removed, shall be
sent by this process to the interface process for loading into the transit roadside fare collection data store.

4.7.2.3

This process shall calculate the transit user’ s fare based on the origin and destination provided by the user. The process shall calculate the fare using
the transit routing, transit fare category, and transit user history components of the ride data together with data provided by the interface processto the
database of transit fares. The accumulated data shall be sent by the process to another process for the actual implementation of the fare payment
transaction.
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4.7.2.4

This process shall generate the data necessary to enable the financial transaction between the transit user and the transit provider to be completed at the
roadside, i.e., at atransit stop. The process shall accept and process current transit passenger fare collection information. The process shall perform
the front end transaction between the transit user and the transit system, and use the infrastructure interactive mode of operation to complete the back
end processing. This means that the process shall send data about each transaction to processes in the Provide Electronic Payment Services function
for the back end financial authorization and transaction processing. The process shall then await the return of the result for display to the transit user
before accepting the next transaction. A failed transaction shall result in the transmission of an image of the transit user to another process. A record
of the status of all transit fare processing shall be sent to another processfor storage in afare collection database.

4.7.2.5

This process shall provide the interface for the transit user at the roadside, i.e., at atransit stop. The interface shall enable the transit user to specify
the required destination of atransit service ride and request other (yellow pages) services. The process shall prompt the transit user for information
necessary for the transaction that has not been provided. The result of the transit service ride fare payment plus other services request and payment,
shall be reported back to the transit user by the process. The input and output forms shall include those that are suitable for travelers with physical
disabilities.

4.7.2.6

This process shall provide a database at the roadside, i.e., atransit stop, for usein fare processing. The database shall contain transit fare information
from which the fares for all possible trips within the transit operational network can be determined.

4.7.2.7

This process shall create passenger loading and fare statistics data based upon data collected at the roadside and send this data to the store of transit
operations data. The process may send the data at regular periodic intervals, on-demand, or through some other trigger mechanism. The process shall

create its outputs using information collected in the store of fare transaction data. This dataisreceived from other processes at theroadside, i.e., at a
transit stop.

514

This process shall enable existing emergency centersto receive emergency calls, determine response requirements to the extent necessary to route the
information, and route distress calls and emergency information to predesignated responding agencies and vehicles. All identified emergency
information shall be provided by the processin a standard format as required. The process shall also communicate with commercial fleet managers to
obtain details of cargo and other vehicle datawhere this will affect the response of the emergency services, e.g., in the case of avehicle carrying a
HAZMAT load. The current status of all emergency service responses shall be stored by the processin an action log, for access by the
communications process.

515

This process shall manage the store of datathat defines the way in which the emergency service resources shall be deployed in response to

emergencies. Deployment shall vary by certain criteria, such as, type of emergency, source of information, time of day, location, etc. Parametersto
define this allocation shall be loaded into the data store following receipt from the process that provides the emergency services operator interface.

531

This process shall select the appropriate emergency services and their vehicle(s) to respond to incidents. The process shall determine the type and
number of vehicles to be dispatched, and provide the vehicle(s) with information on the type and location of theincident. It shall request data about
the vehicles that are available from the interface process to the data store of emergency vehicle status. Once the vehicle determination has been
made, the status data shall be changed by the process, and incident data sent to the process responsible for the actual dispatch of the vehicle(s).

53.2

This process shall direct selected emergency vehicles and driversto respond to an incident, receive acknowledgment that they will in fact respond, and
provide them with the location and details of the incident that was pre-cal culated and sent to this process. If called for, the process shall send detailsto

the Manage Traffic function to request atraffic control preemption be provided for the vehicle(s) if that mode of priority is available and chosen. The
datafor the emergency vehicle driver shall be sent to the driver interface process.
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5.3.3 This process shall manage information about the location of all emergency vehicles available for dispatch and that have been dispatched, and the
ETA for vehicles en route. The process shall send this datato the store of emergency vehicle status data. If the vehicleison itsway to an
emergency, asindicated by the received vehicle status, the process shall also send data to processes in the Manage Traffic function that will enable
the vehicle to have whatever level and mode of priority is available and granted at traffic signals.

5.34 This process shall assess the status of emergency vehicles that are responding to an incident. 1n making its assessment, the process shall use datafrom
the process managing a store of vehicle status, plus data from the emergency vehicle driver interface process. The process shall send the results of the
assessment to the process responsible for managing emergency and emergency response information and update the store of vehicle status.

5.3.6 This process shall maintain a data store of the current status of all emergency vehicles available for dispatch and that have been dispatched. It shall

provide data from the store on request from other processes and shall update the contents of the store with new data received from other processes.
The process shall output the status of avehicle to the process responsible for vehicle tracking for aslong asit ison itsway to an incident, to update
ETA estimates and enable local vehicle priority to be given at intersections, if that mode of priority is chosen and granted.

53.7

This process shall calculate and assign emergency vehicle routes for incident assistance upon request.

545

This process shall manage the details of fare collection violations reported by the Manage Transit function that have taken place on-board a transit
vehicle. The process shall use the parametersin the store of vehicle fare collection violation (enforcement) data to process and send the information

to the correct law enforcement agency. This process shall also maintain the vehicle fare collection enforcement data store, entering all information
received from other processes.

547

This process shall manage the details of fare collection violations reported by the Manage Transit function that have taken place at the roadside, i.e., at
atransit stop. The process shall use the parametersin the store of roadside fare collection violation (enforcement) data to process and send the
information to the correct law enforcement agency. This process shall also maintain the roadside fare collection enforcement data store, entering all
information received from other processes.

6.1.1

This process shall obtain all the information needed to fulfill the traveler’ srequest for atrip. The process shall support the request for trips that
require the use of one or more modes of transport, and shall use the preferences and constraints specified by the traveler in the trip request, plus data
from the store of trip planning parameters, to select the most appropriate modes. It shall send details of the trip requirements to the specialized
processes that provide route information for the different modes of transport. When route datais received back from these processes, this process
shall ensure that the whole trip is covered by one coherent route for which all the data such as costs, arrival times, and modal change points are
known. Theinformation provided to the traveler by the process shall be sufficient to enable the traveler to understand the routing, modes and cost of
thetrip. Thetrip information shall be stored for possible use in subsequent trip confirmation. The process also includes parking lot data. Thisdatais
used intransactions requiring electronic payment of parking lot services, aswell asfor atraveler making a parking lot reservation. This process shall
exchange all input and output data from and to the traveler with the appropriate traveler interface process. Thetraveler shall send parking lot data,
traveler trip requests, and traveler current condition requests to the archival process.

6.1.2

This process shall confirm atrip previously requested by atraveler and any financial transactions that this may require. The process shall base the trip
confirmation upon information created by the process responsible for trip planning and stored locally. Confirmation details shall be sent to specialized
processes (such as those responsible for demand responsive transit, ridesharing, etc.) to make reservations for their services. The response to these
reservation requests and any necessary payment transactions shall be sent to the traveler. This process shall exchange all input and output datato and
from the traveler viathe appropriate traveler interface process. The trip confirmation shall be sent to the archival process.
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6.1.3 This process shall collect data about servicesthat are available to travelers from multimodal service providers. These suppliers shall be those that
provide travel servicesthat are not part of regular transit or demand responsive transit operations, e.g. heavy rail, and may not involve surface
transportation, e.g. ferry and airline operations. The process shall provide data formatted for use as part of atraveler’s multimodal trip, and shall
support subsequent confirmation of any portion provided by the Multimodal Service Provider.

6.1.4 This process shall manage the data store containing parameters used by the trip planning processes. These parameters shall govern the way in which

multimodal trips are planned by other processes within Provide Trip Planning Services. This process shall accept inputs from the | SP Operator to
define or update trip planning parameters. This process shall output these trip planning parameters to the ISP Operator.

6.1.5 This process shall receive al traveler requests, such as requests for traffic and transit information, requests for current conditions such as weather, trip
requests, guidance route requests, advisory requests, yellow page information requests, and service confirmations. These requests shall be stored in
the service_req_and_confirm_data data store and output to the traveler information data archive. The process shall run when a new request or
confirmation is received from an external source.

6.1.6 This process shall accept traveler information service requests and confirmations, parking management information, payment transaction data,
rideshare reguests, commercial and non-commercial probe data, route guidance data, and origin/destination data, and storeit initslocal traveler info
data archive data store, together with a catalog to describe the data. When requested by the Manage Archive Data function, thisinformation will be
sent to that function. The process shall also provide a control interface to the | SP operator, responding with the status received from the requester of
the archive. The process shall run when arequest for data or acatalog is received from an external source, when acommand is received from the ISP
Operator, or when fresh dataiis received.

6.2.1.1 |Thisprocessshall collect and fuse traffic data that will be used to create broadcast or advisory messagesto travelers. The input datafor this process
shall consist of historical, current, and predicted traffic and planned event data. The process shall extract from the data those elements appropriate for
advisory or broadcast messages and load it into the store of traveler_traffic_information_data store. The data can be provided to the process either via
direct request from the process or as aresult of periodic (unrequested) updates.

6.2.1.2 |Thisprocessshall provide advisory datato usersin vehicles (driversor transit users) as aresult of arequest fromthedriver or transit user. (e.g. This
process supports a request/response type of exchange with the user.) The advisory information is extracted from the data stores of traveler traffic and
transit information. The process shall have the capability to filter the advisory data, read from the data stores, store so that the output only contains
datathat isrelevant to the current location of the vehicle from which the request was made. When the user requests |location specific data, the
vehicle's location shall be provided to the processin the request message. Advisory data requests shall be sent to the data archival process.

6.2.1.3 | Thisprocessshall collect and fuse transit advisory data that will be used to create broadcast or advisory messages to travelers. The process shall
extract from the data those elements appropriate for advisory or broadcast messages and load it into the traveler_transit_information_data store. The

data can be provided to the process either via direct request from the process or as aresult of periodic (unrequested) updates. The process shall fuse
all thereceived datainto a coherent set, which isloaded into atraveler_transit_information_data store for access by other processes.

6.2.1.4 | Thisprocessshall extract advisory datafrom stores of traveler traffic and transit information at locally determined intervals and send it out to drivers
or transit usersin vehicles as wide area broadcast messages. The content and rate of these messages shall be based upon parameters from the
broadcast_parameters_data store, which is managed by the ISP operator.
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6.2.1.6

This process shall gather transit advisory data and provide it via another processto the transit user on-board atransit vehicle. Theinterface shall
receive requests from the transit user specifying the required destination of atransit service ride and other (yellow pages) type services. Thetransit
user may also request and receive information about the state of traffic on the roadway, as well astransit route and stop data (i.e., traffic and transit
advisory data). This process extracts datafrom the store of traveler transit information upon request for advisory data from the driver or transit user
inavehicle. The process shall filter the dataread from the store so that output only contains that which is relevant to the current location of the
vehicle from which the request was made. The vehicle' slocation shall be provided to the process in the request data. The input and output forms
shall include those that are suitable for travelers with physical disabilities.

6.2.2

This process shall provide in-vehicle advisory and broadcast datafor output to drivers and transit users. The process shall format requests from users
for advisory data and output the requests to other processes. The request for advisory data shall allow the user to request only information relevant to
the location of the vehicle. The request may be repeated, periodically, or when the vehicle changes |ocation by a distance determined by the
implementation. Data broadcast to the driver shall include traffic related data (incidents, link data and in-vehicle signage), aswell as data from the
vehicleitself. Thisvehicle dataincludes vehicle conditions, smart probe data, safety and pasition warnings, and enhanced vision images. Safety and
warning messages shall be prioritized by the process to supersede advisory and broadcast messages. The process shall also support the transfer of
reservation reguests from the usersin vehicles for other services such as yellow pages.

6.2.3

This process shall provide a data input and output interface for atransit user on-board atransit vehicle. The process shall enable traffic and travel
advisory information, plus yellow pages information to be requested and output to the transit user. When constructing the outputs the process shall
use the data in the store of vehicle display definitions data. 1n addition to the traveler’ s request/response for information, broadcast advisories about
theimminent arrival of thetransit vehicle at the next stop are also displayed for the transit user. The process shall handle all inputs and outputsin
such away that they do not impair the vehicle driver’s ability to control the transit vehiclein a manner that is saf e to both its occupants, to other road
and freeway users, and to pedestrians. The input and output forms shall also include those that are suitable for travelers with physical disabilities.

6.2.5

This process shall provide a user interface for adriver through which traffic and travel advisory information can be obtained. The process shall
enable traffic and travel advisory information to be requested and output to the driver, and shall also support the automatic output of wide area
broadcast information (including in vehicle signage) to the driver. The process shall support output of safety and vision enhancement information to
the user. When constructing all outputs the process shall use the vehicle_display_definitions_data store parameters. One purpose of the
vehicle_display_definitions_data store isto provide atranslation table for road sign and message templates used for in-vehicle display. Part of the
input interface provided by the process shall enable the driver to invoke and cancel automatic control of the vehicle including the use of automated
highway system (ahs) lanes. The process shall support inputs from the driver in manual or audio form, and shall provide its outputs in audible or

visual forms. Visual output may be either in hardcopy, or asadisplay. Both types of output shall not impair the driver’ s ability to control the vehicle
in a safe manner.

6.4.1

This process shall accept and screen travel er requests for ride-sharing. These requests shall be sent to the process as aresult of trip plan requests
received from travelers by other processes. This process shall use eligibility datafrom alocal rideshare_data store, to screen travelers before they are
matched with other travelers and to enable ridesharing for all or part of their proposed trips. Traveler rideshare requests and rideshare data from the
rideshare_data data store shall be sent to the data archival process.
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6.4.2

This process shall match travelersfor ridesharing trips. The process shall attempt to achieve amatch by considering some or all of the following: the
origin and destination of the traveler’ s proposed trip, any routing constraints, preferences specified by the traveler, compatibility of thisrideshare
with rideshares confirmed by other travelers, the requesting traveler’ s eligibility data, and traffic data obtained on request from the Manage Traffic
function. The process shall consider the possible disbenefits to other travelers who will be part of the same rideshare when finding the rideshare best
suited to the travel er s requirements. The process shall store data about selected ridesharesin the rideshare_data store, and shall update the data
when confirmation of the rideshare acceptance is received from another process.

6.4.4

This process shall confirm the traveler’ s rideshare match and initiate a payment transaction where appropriate. The process shall send the payment
transaction data for action by a processin the Provide Electronic Payment Services function. The results of thistransaction shall be sent by this

process to the process providing the overall trip confirmation. Once arideshare match is confirmed, this datais sent to the rideshare match process
whereit can be factored in to subsequent matches.

6.5.1

This process shall collect and update data about incidents, road construction, weather, events and yellow pages data. This data shall be obtained by

the process from other I TS functions and from outside sources such as the weather service, yellow pages service providersand the media. The
process shall load the datainto alocal store for use by the process that provides yellow pages

information and reservations.

6.5.2

This process shall provide information and reservation services obtained from yellow pages service providers. The process shall provide the
information and reservation data so that it can easily form part of atraveler’ sinformation request or trip planning activities. The process shall be able
to request additional yellow pages information if the process cannot find the required datain the tourist_information data store. The process shall
send requests for payment to a process in the Provide Electronic Payment Services function for action, and shall send the response back to the process
from which the payment request wasreceived. Thetraveler’syellow pages requests shall be sent to the data archival process.

6.6.1

This process shall manage the creation of multimodal routes (those with one or more modes in them) in response to traveler s trip or route requests.
It shall support on-line route guidance for travelers using personal devices, route guidance for vehicles, selection of specialized vehicle based routes
for other ITS functions, (such as Manage Emergency Services and Manage Commercial Vehicles), and selection of multimodal routesin response to
trip planning requests from travelers. The multimodal routes provided by the process shall take account of the traveler’ s preferences and constraints.
Constraints can include the access needs of those with disabilities. Preferences can include minimizing waiting time at modal interchange points,
level of traveler security, or minimum cost. Trip requests, traveler route requests, and travel er route acceptances shall be sent to the data archival
process.

6.6.2.2

This process shall update the data stores containing information which is used by the another processto calculate vehicleroutes. This process shall
also provide data about links (speed or travel times), and queues to be broadcast to vehicles(to support autonomous guidance with dynamic link
updates). The process shall fuse link and queue data received from Manage Traffic sources with probe data received from vehicles under
infrastructure based route guidance, or with probe data obtained from other sources (such as from an electronic toll collection system). The process
shall obtain route segment data as requested data or as data received at periodic intervals from other ITS functions. The process shall have the
capability to request data about route segments outside its own area by sending a data request to the process that provides the interface with other
ISP's. Link addresses, mapped to other I SPs, will be maintained by this process and stored in the link_data_store. Usage of current road networks
shall be sent to the data archival process.
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6.6.2.3

This process shall obtain from another | SP current or predicted data for road links that are outside the area served by the local supplier. Thisarea,
which may be defined on a geographic or jurisdictional basis, isthe portion of the transportation network on which the | SP maintains real time
information. Identification of which ISP to contact is based upon a store that maps a link to the | SP which maintains real time information about this

link. If there is no map to another ISP in the data store, then the process will return default or static datafor thelink(s). This process shall also
respond to similar requests from other ISPsfor real time data on links within the local database.

6.6.2.4

This process shall provide the interface to map update providers, or other appropriate data sources, through which updates of the digitized map data
can be obtained. The process shall request new data from the provider on request from the ISP operator interface process. The datareceived from
the supplier shall be loaded into athe map_data for_route_selection data store by the processin such away that it can be easily used by the route
selection process in determining vehicle routes, trip planning, and on-line vehicle guidance.

6.6.2.6

This process shall calculate route segment travel times from vehicle probe data. The probe data shall be accepted by the process from avariety of
sourcesincluding toll collection points and vehicles receiving on-line infrastructure based guidance. The process shall be responsible for combining
the data obtained from these sources and producing one set of route segment travel times or route segment speeds. The process shall indicate route
segments for which no data, or insufficient data, isavailable (thisindication could be by setting the link time or speed to zero). Vehicle guidance
probe data shall be sent to the data archival process.

6.6.3

This process shall provide the interface to a map update providers through which to obtain fresh updates of digitized map data used in identification
of non-vehicle portions of routes. The process shall request new data from the provider on request from the ISP operator interface process. The data

received from the supplier shall be loaded into the map_data for_general _use data store by the processin such away that it can be easily used by the
route selection process in determining non-vehicle routes for use in on-line traveler guidance and trip planning.

6.6.4

This process shall determine routes that are based on regular transit services. Routes shall be provided by the processto travelersin responseto trip
planning and on-line personal guidance requests. The data provided by the process shall be different for the two types of requests since trip planning
information will not need the detail that guidance datarequires. The process shall base routes on the current state of the regular transit services using
data obtained from processesin the Manage Transit function. It shall also respond to any preferences and constraints, such as those for travelers with
special needs, that are specified in the route request. Data on the current use of transit routes in on-line guidance shall be provided by the process to

the Manage Demand function to aid in demand management. This data on current use of the transit routes in on-line guidanceis stored in the
transit_mode_routes data store.

6.6.5

This process shall determine routes, or portions of routes, not based on useof vehicles or regular transit services. Routes shall be provided by the
process for travelersin response to trip planning, on-line personal guidance requests, and for dataarchival. Data provided by the processwill be
different for the two types of requests since the datafor trip planning will not need the level of detail that guidance datarequires. The process shall
calculate its routes using digitized map data obtained and updated by another process. It shall make use of the alternative modes, (such asferries,

walking, cycling, etc.) that have been specified in the route request, and shall also take account of any preferences and constraints, (such as those for
travelers with special needs). Dataon current use of routesin on-line guidance shall be provided by the process to the Manage Demand function.

6.7.1.1

This process shall respond to the input of arequest from adriver for action by the emergency services. Input of the request shall be received by the
process from the driver via a panic button or some other functionally similar form of input device provided as part of the in-vehicle equipment. When
theinput is received, the process shall send a message to the communications process, containing the vehicle' s current location, itsidentity and basic

vehicle datarelevant to its current condition, aswell as any other data, such as personal medical history, vehicle orientation, etc., that may be
developed in-vehicle by other systems.
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6.7.1.2

This process shall prepare and send an emergency message from adriver to the Manage Emergency Services function. The message shall only be sent
by the processin response to data received from another process that monitors driver inputs. Once an emergency message has been sent, the process
shall send a message to that effect to another process in the Provide Vehicle Monitoring and Control function for output to the driver. The process
shall then await aresponse from the Manage Emergency Services function, and then send a detailed message to the other process for output to the
driver. Output of the emergency message to the Manage Emergency Services function shall be repeated by the process at regular intervals until a
response isreceived.

6.8.1.5

This process shall provide an emergency notification interface for atraveler using a personal portable device. The emergency notification interface
shall enable the output of messages generated by atraveler’s emergency request to another process.

6.8.2.1

This process shall respond to the input of arequest from atraveler for action by the emergency services. Input of the request shall be received by the
process from the traveler via a panic button or some other functionally similar form of input device provided as part of the traveler’ s personal portable

device. When the input isreceived, the process shall send a message to the communications process, containing the traveler’ s current location and
identity.

6.8.2.2

This process shall prepare and send an emergency message from atraveler’s personal portable device to the Manage Emergency Services function.
The message shall only be sent by the processin response to data received from another process that monitorstraveler inputs. Once an emergency
message has been sent, the process shall send amessage to that effect to another process for output to the traveler. The process shall then await a
response from the Manage Emergency Services function, and when received again send a message to the other process for output to the traveler.

Output of the emergency message to the Manage Emergency Services function shall be repeated by the process at regular intervals until aresponseis
received.

6.8.3.1

This process shall receive traveler requests from a personal device (portable, or non portable) then provide support for trip planning, traffic, transit
and other (yellow pages) servicesinformation, trip confirmation, yellow pages services confirmation, and payment requests. The process shall send

these requests to the appropriate processes within the Provide Driver and Traveler Services function for further processing to generate responses.
The interface to the traveler shall be provided through a separate process, from which input to this process originates.

6.8.3.2

This process shall provide the traveler (using a personal device) with data about all requested trip, traffic, transit, other (yellow pages) services
information, confirmation of any requested reservations, and payments made as part of confirmed trip plans. The data shall be sent by the process to
an interface process which is responsible for its actual output to the traveler. Thisdata shall include digitized map data to act as the background to

the output when the datais shown in a suitable format. This process shall request data from other I TS functions or be sent it as aresult of requests
from another process.
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6.8.3.3

This process shall provide an interface in a personal device through which travelers can plan and confirm trips, as well as obtain current traffic and
transit information. The process shall support trip planning and confirmation of other (yellow pages) services such aslodging, restaurants, theaters,
and other tourist activities. The process shall be able to load in the traveler_personal_regular_data store frequently used information such as traveler
identity (the owner of the personal device), home and work locations, etc. Thiswill reduce the amount of input needed by the traveler for each trip
request. The process shall also carry out input data verification and require input confirmation, with the traveler, before passing the data to other
processes. Thetraveler’s payment information and location (when traveler is using a portable device) shall be obtained by this process from other
processes. The process shall support inputs from the traveler in both manual and audio form, and shall provideits outputsin audible and visual forms
that are consistent with a personal device. This process shall include forms suitable for travelers with hearing and vision physical disabilities. The
process shall display datafor aslong as required by the traveler and must enable viewing of previously output data. When used with a portable
device, the process shall provide the traveler the option to filter the data (to be displayed) relevant to the travelers current location.

7.3.1.3

This process shall be responsible for maintaining alog of all the transactions carried out by other processesin the Process Electronic Transit Fare
Payment facility. Theidentity of the payee shall have been removed from the data before it is stored. At periodic intervals the process shall output
the accumulated records to the transit fleet manager, the transit system operator and to another process in the Provide Electronic Payment Services
function. The process shall also be responsible for sending details of transactionsto the financial institution to enable the users to be billed through
their credit identities. The input and output forms shall include those that are suitable for travelers with physical disabilities.

7.3.14

This process shall be responsible for checking to seeif the required transit fare payment has already been made. The process shall determine the
existence of an advance payment for the transit fare by comparing the received payment information with that in the store containing the list of
advanced payments. If the payment has already been made then the process shall remove the requirement for local billing and remove the record of
the advanced payment from the store. Details of each payment transaction shall be sent by the process to another process with the payment
information received from the transit user removed.

7.3.4

This process shall be responsible for providing the interface through which payment information can be read from atransit user tag. The process shall
support reading this data from transit users at the roadside, e.g., atransit stop, for use in paying the current transit fare and (if required) advanced
payments. The process shall support advanced payments for tolls, parking lot charges, and/or transit fares. The process shall collect either the credit
identity or the stored credit value datafrom the tag, and update the stored credit value as aresult of the fare and (possibly) advanced charges.

7.35

This process shall be responsible for providing the interface through which the payment information can be read from atransit user tag. The process
shall support the reading of this datafrom transit users embarking on-board transit vehicles, for use in paying the current transit fare, and if required,
advanced payments. The process shall support advanced payments for tolls, and/or parking lot charges, and/or transit fares. It shall be possible for

the process to collect either the credit identity or the stored credit value datafrom the tag, and to update the stored credit value as aresult of the fare
and (possibly) advanced charges having been paid.

7.4.1.6

This process shall be responsible for transacting advanced payments required for the confirmation of atrip by atraveler. Payments supported by the
process shall comprise those for any tolls, parking lot charges, transit fares, or other (yellow pages) services that need to be paid for the trip to be
confirmed. The process shall receive the transaction data from a processin the Provide Driver and Traveler Services function and shall send the data
to the financial institution. Tolls, faresand parking lot charges are sent to the Route Traveler Advanced Payment functionfor processing. The
process shall send the response from the financial institution to the requesting process and shall send details of the transaction to another process for
entry into the payment_transaction_records data store.
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7.4.1.7

This process shall be responsible for the collection and maintenance of a data store that contains transaction records for payments made for various
services provided. The process shall load information into the payment_transaction_records data store for services comprising updates of map
databases for drivers and travelers, registration of other (yellow pages) service providers (so that information about what they have to offer is available
to travelers and transit users), advanced payment of tolls, parking lot charges, transit fares and other (yellow pages) services that form part of travelers’

trips. The datashall be stored by the process with all references to the identity of the payment source, i.e., driver, traveler, commercial vehicle fleet
manager, and any other payment information, removed.

7.4.1.8

This process shall be responsible for transacting payments for ridesharing that are required for the confirmation of atraveler’ strip. The process shall
start the transaction by receiving data from a process in the Provide Driver and Traveler Services function and shall send the data to the appropriate

financial institution. The process shall send the response from the financial institution to the requesting process and shall send details of the
transaction to another process for entry into a store of transaction records.

74.2

This process shall be responsible for collecting data about the prices being charged for tolls, parking lots and transit fares. This process shall accept
data sent to it by the other processes when they have updated their data and automatically sent it, or this process shall request atransfer of datafrom
the other processes. The process shall load the datainto the price_data_for_services data store from which some or al of it can be read on request
from processesin other I TS functions.

743

This process shall be responsible for receiving atraveler’s request for advanced payment (for tolls, parking lot charges, and/or transit fares) and

routing it to the appropriate part of the Provide Electronic Payment Services function. The process shall also receive responses to the advanced
payment requests and shall return them to the originating process.

75.1

This process shall be responsible for providing the interface through which driver credit identities and stored credit may be entered into the ITS from
on-board vehicletags. Thetypes of vehiclesfrom which datais collected shall include private cars or vans, commercial vehicles, and transit vehicles,
including those used for demand responsive transit services. This process shall also provide an interface through which the stored credit held by the
tag can be debited for the payment of current or advanced tolls, plus advanced parking ot charges, and/or transit fares.

752

This process shall be responsible for providing the interface through which credit identities and stored credit values may be collected from tags being
used by transit users. The process shall support the collection of this data at the roadside (which in thisinstance is atransit stop). Payments by the

transit user for fares, other services, payment of advanced tolls, and/or parking lot charges shall be supported by the process. It shall also provide an
interface through which stored credit held by the tag can be debited for the same types of payment.

7.5.3

This process shall be responsible for providing the interface through which credit identity or stored credit may be collected from the tag being used by
atraveler with apersonal device. The process shall support the collection of this data from any location in which the device (and hence thetag) is
being used. It shall provide an interface through which the credit identity can be used for the payment of advanced tolls, parking lot charges, transit
fares, display updates, and/or map updates. The process shall also enable the stored credit value on the tag to be used for the same purposes.

754

This process shall be responsible for providing the interface through which credit identity or stored credit values may be collected from the tags used
by commercial fleet managers. The process shall support the use of the tag datato complete payment for the filing of electronic credentials and tax
information that will enable acommercial vehicleto be cleared to travel within the geographic area served by a particular jurisdictional authority.
This process shall also enable the stored credit value to be debited as an alternative method of payment.
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7.5.5

This process shall be responsible for providing the interface through which credit identities and stored credit values may be collected from payment
instruments being used by travelers. The process shall support the collection of data at the roadside (which in thisinstance is akiosk) and use this
datafor payments needed to confirm atraveler’ strip. Payments supported by the process shall include those for advanced tolls, parking lot charges,

transit fares, and/or other (yellow pages) services. It shall also provide an interface through which the stored credit held by the tag can be debited for
the same types of payment.

8.1

This process shall collect data from each major function within ITS and external sources for archive purposes that may not exist within current ITS
data sources. Thisprocess shall respond to requests from the Manage Archive Data Administrator Interface processto import data or data catal ogs.
This process shall send requests for data or a catalog of available datato the other functions and terminators, either a subscription for data or a one-
timerequest. Thisprocess shall receive meta data along with the data to describe the conditions under which the data was collected or any other
information about the operational data. When datais received this process shall perform quality checks such as range validation or reformat the data
as necessary to meet the archive schema. This process shall execute methods on the incoming data such as cleansing, summarizations, aggregations,
or transformations applied to the data before it is stored in the archive. Any changes made to the data shall be recorded in the meta-data stored in the
archiveto assist in the reconstruction of the original dataif possible. This process shall receive inputs from the Manage Archive Data Administrator
Interface that contain the parameters for managing the processing on the data. This process forwards the collected onto the Manage Archive function
along with updated meta-data and a record of any methods applied to theincoming data. This process shall also support the notification of the
operational source functions of any errorsthat may be present in the data that could be caused by equipment failures or atransmission error.

8.2

This process shall store the collected and formatted datain a permanent archive data store. This process shall receive the formatted data from the Get
Archive Data function accompanied by any updates to the meta data that would describe the formatting operations performed on the dataasit was
imported. This process shall respond to requests from the administrator interface function to maintain the schema of the archive data, set update
frequencies, backup schedules, user authentication schemes, cleansing algorithms. This process shall provide the administrator interface function
with status of the data quality in the archive, frequency reports on use of the archive, updates to the measure of the volume of the data and other data
archive metrics. This process shall receive inputs from the Coordinate Archives function to provide data and information about the archive schemato
other archives. In turn the process shall receive data and schema of other archivesto useto build aglobal schema. The process shall use the global
schema to support requests from user systems for data that may be spread across multiple archives. The process shall maintain the access privileges
information for the data held in the archive to maintain the security of the archive. The process shall employ such techniques as necessary to
maintain the integrity of the data and ensure no dataislost from the archive. The process shall respond to requests for data to support user data
products, user analysis, and inputs to government reporting systems. The process shall respond to such request by authenticating the originator of the
request and providing the datathat isavailable. The process shall also be capable of providing a sample or catalog of data contained within the
archive to support the user requests.

8.4

This process shall coordinate the information exchange between different Manage Archived Data functions represented through the Other Archives
terminator. This process shall allow other archivesto share data collected by other archive functionsto share the datain response to local requests
from users systems. This process shall use data collected from different archivesto build a set of global schemawhich the data archive definitions for
the local archive plus any archives known to the local archive. This process shall provide the global schemato the local Manage Archive function.
This process shall receive the schema of the local archive to share with other archive functions. This process shall provide data to those other archives
when requested. This process shall support analysis, data fusion, and data mining of archived information across geographically dispersed archives.
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8.5 This process shall monitor the archive data user systems interface for requests for datafrom the archive. This process shall support requests from
usersinvolved in planning, research, safety, aswell as operations of transportation functions. This process shall receive requests for data and
catalogs of datathat may be contained in the archive. This process shall translate the requests into aformat that can be understood by the Manage
Archive function to retrieve data from the archive. When data or a catalog of datais received from the archive, this process shall generate the

requested data product for the users systems. For archive datarequiring financial payment this archive process the financial requests and manages an
interface to aFinancial Institution.

March 29, 2002 B-32 Final



APPENDIX C

DATA FLOW DESCRIPTIONS






Technical Memo #2

Thurston Region System Architecture

Data Flow Name

Data Flow Description

archive _data

This data store within the Manage Archived Data function contains the collection of dataimported into the archive
function that has been formatted for the archive schema. This data store is comprised of the data, the meta datato
describe the archived datain detail enough to improve the usefulness of the data over time, a catalog and schema of the
data held within the archive, and a set of access permissions for the data held within the archive.

cf_on_board_vehicle data

This data flow is used within the Manage Commercial Vehicle function and contains data collected on-board a
commercial vehicle output of which has been requested by the commercial vehicle manager.

cf_request_on_hoard_vehicle data

This dataflow is used within the Manage Commercial Vehicles function. It contains arequest from the commercial

vehicle manager for the commercial vehicle to output the on-board datait has collected, plus any general message data
from thedriver.

confirm_vehicle fare_

This dataflow is sent from the Provide Electronic Payment Services function to the Manage transit function to confirm
that transaction processing of the payment of asingletransit fare (interactive operation) or of agroup of fares (batch

ayment
pay mode) from on-board the vehicle has been completed. If the transaction processing wasin batch mode, the transit
user'stag identity will be set to zero (0), otherwiseit will be set to the identity provided in the transaction request.
control_parameters This dataflow is used within the Manage Traffic function to pass data between the Provide Traffic Surveillance and

Provide Device Control facilities.

cv_roadside data for_vehicle

This data flow is used within the Manage Commercial Vehicle function. It contains datathat is being sent from a
commercial vehicle roadside checkstation or border crossing facility to the commercial vehicle.

cv_vehicle_data for_roadside

This data flow is used within the Manage Commercial Vehicle function. It contains datathat is being sent from the
commercial vehicleto the commercial vehicle roadside checkstation facility.

em_archive_status

This dataflow is sent from the Manage Archived Data function to the Emergency Management function. It isthe
status returned when transit archive datais sent from the Emergency Management function to the Manage Archived
Data function.

em_archive request

This dataflow from the Manage Archived Data function contains the request for data collected and stored by the
Emergency Management function. The request can be arequest for a catalog of the data held by the function or a
request for the dataitself.

emergency_data_archive

Thisdata storeis used to hold data that isto be archived by the Manage Archived Data function. This dataincludes
information, such as, incident characteristics and emergency management response data.

emergency_request_driver_
acknowledge

This dataflow is used by the Manage Emergency Services function to acknowledge that the request for emergency
services previously sent by the driver has been received and is therefore sent to the Provide Driver and Traveler
Services function for output.

emergency_request_driver_
details

This dataflow is used by the Provide Driver and Traveler Services function to send data about an emergency declared
by adriver to the Manage Emergency Services function.
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Data Flow Name

Data Flow Description

emergency_traffic_control_
request

This dataflow is sent from the Manage Emergency Services function to the Manage Traffic function. It contains alist
of the route segments that have been provided for use by an emergency vehicle, together with the arrival time at each
segment. The datawill be used by the Manage Traffic function to generate changes to the current traffic management
strategy to give the emergency vehicle priority.

emergency_traffic_control_
response

This dataflow is sent from the Manage Traffic function to the Manage Emergency Services function. It containsalist
of the route segments that have been provided for use by an emergency vehicle and indicates the traffic management
strategy that isin effect for these route segments.

emergency_vehicle_
acknowledge

This dataflow is used within the Manage Emergency Services function. It contains the acknowledgment of data
received by the emergency vehicle.

emergency_vehicle_dispatch_data

This dataflow is used within the Manage Emergency Services function. It contains datarequired to dispatch an
emergency vehicle to the scene of an incident.

emergency_vehicle dispatch_
request

This dataflow is used within the Manage Emergency Services function and contains data for the request for an
emergency vehicle dispatch. The dataflow specifies the information needed to respond to a particular incident.

emergency_vehicle dispatch_
response

This dataflow provides current enroute status and requests any additional current incident response status.

emergency_vehicle incident_
details

This data flow is used within the Manage Emergency Services function and contains details of an incident to which a
responseisrequired.

emergency_vehicle_
preemptions

This dataflow is sent by the Manage Emergency Services function to the Manage Traffic function. It contains the data
necessary for an individual emergency services vehicle and the stream of traffic in which the vehicleistraveling to be
given preemption (priority) at an indicator controller. Thiswill be at the controller for a particular road junction,
pedestrian crossing, or highway entrance ramp. The datais sent directly from the emergency vehicle to the next
controller along its route and therefore is not subject to any centralized coordination. Local coordination may be
provided if there are links between adjacent controllers.

emergency_vehicle response
request

This dataflow is used within the Manage Emergency Services function and contains data for the request for an
emergency vehicle to be processed by the Select Response Mode function. The data flow specifies the information
needed to respond to a particular incident.

emissions_archive_data

This dataflow isto the Manage Archive data function from the Manage Traffic function. It contains pollution data
collected from sensors allocated at the roadside and from vehicles.

emissions_archive request

Thisdata flow from Manage Archive Data function contains the request for data collected and stored by Manage
Traffic function. The request can be arequest for catalog of the data held by the function or arequest for the data
itsalf.

Emissions_archive_status

This dataflow is sent from the Manage Archived Data function to the Manage Traffic function. It isthe status returned
when emissions archive datais sent from the Manage Traffic function to the Manage Archived Data function.
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Erms _incidents

Thisdataflow is sent from the Manage Emergency Services function to the Manage Traffic function. It contains data
about incidents and the priority requests needed by emergency vehicles.

From_C_and_M

This dataflow is sent to the Manage Traffic function. It contains either information about road and highway repairs
from the Construction and Maintenance organization or indicator fault clearance data.

From_Commercial_Vehicle

This dataflow is sent from acommercial vehicle to the Manage Commercial Vehicles and Provide Vehicle Monitoring

and Control functions. It contains datathat has been collected on-board a commercial vehicle for processing by
sensors before being used within the functions.

From_Commercial_Vehicle_
Driver

This dataflow is sent from the commercial vehicle driver to the Manage Commercial V ehicles function and contains
datathat has been input by adriver acting either asadriver, or acting as acommercial vehicle manager.

From_Commercial_Vehicle_
M anager

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
datathat has been input by a commercial vehicle fleet manager.

From_Event_Promoters

This dataflow is sent from the Event Promoters terminator to the Provide Driver and Traveler Services and Manage
Traffic functions.

From_Financial_Institution

Thisdataflow is sent from the Financial Institution to the Provide Electronic Payment Services function and contains
data about requests for payments that have been successfully made or otherwise.

From_Other_EM

Thisdataflow is sent by the other emergency centers to the Manage Emergency Services function and contains
information about incidents that are taking place outside the area of operation serviced by the local function.

From_Payment_Instrument

This dataflow is sent from the payment instrument to the Provide Electronic Payment Services function.

From_Traffic

This dataflow is sent to the Manage Traffic function. It contains analog data from traffic on roads and highways that
can be read by sensorswithin ITS.

From_Traffic_Operations_Person
nel

Thisdataflow isinput by traffic operations personnel to various processes in the Manage Traffic function. Itisused to
request the output of traffic, incident, traffic and travel demand, or pollution data, or to control closed circuit television
(cctv) systems, or to provide new parameters for use by processesin the Traffic Incident, Demand and Emissions
Management facilities. It also providesinformation about roadway characteristics (shoulder width, pavement type,
speed limit, etc.).

From_Transit_Driver

This dataflow is sent to the Manage Transit function. It containsinput from atransit vehicle driver.

From_Transit_Fleet_
M anager

This dataflow is sent from the transit fleet manager to the Manage Transit function and contains various inputs. Some
are initiated by the manager, whilst others result from promptsto input data which is additional to that already received
by processes within the function.

From_Emergency_Personnel

This dataflow is sent from the emergency personnel to the Manage Emergency Services function.
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From_Environment

This dataflow is sent from the environment to the Manage Traffic function. It provides information about the
environmental conditions both generally in the area served by ITS and at the roadside. It is mostly analog data that
must be converted by sensors to provide data for use by other processes.

From_Media

This dataflow is sent from the Mediato the Manage Traffic and Provide Driver and Traveler Services function. It

provides input of dataregarding incidents identified by the Media and traveler information, as well as requests for
incident or traffic information.

From_Rail_Operations

This dataflow is sent from arailroad operated operations center (or centers) to the ITS Manage Traffic function. It
contains information about scheduled and/or planned railroad activity that may be relevant to I TS traffic management
(e.g. train schedul es through busy corridors, maintenance schedules for railroad owned and maintained grade crossing
equipment, etc.). Thisistypically informational dataand is not required for timely operation of grade crossing

protection and safety devices. It ishowever the source of datafor use in route planning, alternate route determination,
railroad incident notifications, etc.

From_vehicle_characteristics

This dataflow is sent from the vehicle characteristics terminator. It represents the presence of avehicle near a sensor,
which allows the sensor to create an output that can be used to identify a particular vehicle and its characteristics, such
as the number of wheels, size, pollution parameters, etc., for toll payment and parking lot charging purposes.

From_Wayside Equipment

This data flow represents information received by HRI from railroad maintained and operated wayside interface
equipment (track circuits, gate controllers, local connectionsto centralized sites viarailroad communications networks,
etc.). Thisisassumed to be areal-time, or near real-time interface capable of providing direct communications with
(or otherwise detecting) approaching trains.

From_Roadway
Environment

This dataflow is sent from the roadway environment to the Provide V ehicle Monitoring and Control and Manage

Traffic functions. It contains analog data about the environment actually around the roadway itself covering such
things as emissions, fog, ice, snow, etc.

From_Weather_Service

This dataflow consists of datathat is provided by the Weather Service terminator and is sent to the Provide Driver and
Traveler Services and Manage Traffic functions. The weather service may also provide data to the Manage Archived

Datafunction. The current and predicted weather dataitemswill be organized by geographic areato allow for local
variations.

Global_schema

This data flow from the Coordinate Archives function contains the definition of the archives that are managed by
similar Manage Archived Data functions that have made the data available to local user systems. The global schema
defines the structure of various archive databases, including information such as the definition of objectswithin a
database or how tables of data are related to each other asin arelational database. The global schemawould also
define the information necessary to locate information spread across geographical boundaries asin a distributed
archive model. The global schemais used to support mining and fusion activities of data across multiple archives.

Guidance _data

This data flow is used within the Provide Driver and Traveler Services function to transfer data between the Manage
Trip Planning and Ridesharing facility and the Provide Guidance and Trip Planning Services facility.
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Hri_surveillance data

This dataflow provides surveillance information, acquired by HRI at grade crossings, that isrelevant to the overall
traffic surveillance functions of ITS (e.g. grade crossing vehicle traffic, detected incidents, etc.

incident_command_request

This data flow requests resources, providescommands for relay to other allied response agencies, and includes other
requests that reflect local command of an evolving incident response

incident_data_input

This data flow is used within the Manage Traffic function to send processed traffic sensor data and datareceived from

other traffic management centers (TMC'’s) from the Provide Traffic Surveillance facility to the Manage Incidents
facility.

Incident_details

This dataflow is sent from the Manage Emergency Services function to the Manage Traffic function and provides
information about current incidents.

Incident_details_request

Thisdataflow is used by the Manage Traffic function to request details of incidents from the Manage Emergency
Services function.

Incident_response clear

Thisdataflow is sent from the Manage Traffic function to the Manage Emergency Services function and isan
indication that the Manage Traffic function has dataindicating that an incident has been cleared.

Incident_response_status

This dataflow providesthe current status of an incident response indicating site management strategiesin effect,
incident clearance status, the incident command structure that isin place, and points of contact.

Incident_status data

Thisdataflow is sent from the Manage Emergency V ehicle function to the Manage Emergency Response function. It
provides detailed incident information gathered by emergency personnel at the incident site and contains detailed
information which includes the number and extent of injuries, identification of vehicles and peopleinvolved,
specification of hazardous material, and any other information required to completely and accurately determine the
scope and severity of the incident and the required response.

Incident_infor mation

This dataflow is sent from the Manage Emergency Services function to the Provide Driver and Traveler Services
function and contains information that has been requested about incidents.

Incident_video_for_
emer gency_services

This dataflow is used within the Manage Traffic function. It contains current video images of incidents requested by
the Manage Emergency Services facility.

Local_schema

This dataflow from the Manage Archive function contains the definition of the archive managed by the local process.
The schema defines the structure of the archive database, including information such as the definition of objects within
a database or how tables of data are related to each other asin arelational database.

Other_archive_data_input

This data flow from the Coordinate Archive function to the Manage Archive function contains the data and meta data
from other archives. Thisdatais sent based on requests from local user systemsto retrieve datathat is not located

within the local archive. Thisrequest for dataisto support the activities of mining or fusion of data across multiple
archives.
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Other_archive data_request

This data flow from the Manage Archive function to the Coordinate Archive function contains the request for data that
may be located in other archives. Thisdatarequest is built based on requests from user systemsto retrieve datathat is
not located within the local archive but is known to exist in other archives based on the global schemathat isbeing
maintai ned.

input

Other_archive data_request_

This data flow from the Coordinate Archive function to the Manage Archive function contains the request from other
archives for datathat may be located in the local archive. This datarequest is built based on requests from user

systems of other archivesto retrieve datathat is not located within their local archive. Thisrequest for dataisto
support the activities of mining or fusion of data across multiple archives.

Other_archive _data

This data flow from the Manage Archive function to the Coordinate Archives function contains data drawn from the

archive data store that is to be sent to other archives as part of data mining or fusion activities across multiple archives.
This dataflow may also contain any meta data from the archive necessary to describe the data provided.

paratransit_personal_
schedule

Thisdataflow is sent from the Manage Transit function to the Provide Driver and Traveler Services function.

paratransit_service_
confirmation

This dataflow is sent by the Provide Driver and Traveler Services function to the Manage Transit function to confirm
that the traveler wants to use the previously identified paratransit service.

paratransit_trip_request

This dataflow is sent from the Provide Driver and Traveler Services function to the Manage Transit function to action
atrip request using the paratransit operation.

pollution_state data

This dataflow is used within the Manage Traffic function as a means of transferring current pollution data from the
Manage Emissions facility to the Manage Demand facility. It contains data about the current levels of pollution
obtained from the store of pollution data.

Pollution_state data request

This dataflow isused within the Manage Traffic function as a means of requesting current pollution datato be sent
from the Manage Emissions facility to the Manage Demand facility. It contains request for data about current levels of
pollution.

Remote _video_image_control

This dataflow is used within the Manage Traffic function. It isarequest from the Emergency Management function to
control closed circuit televisions(cctv) images of incidents that occurred on roadways.

Request_erms

This dataflow is sent from the Manage Traffic function to the Manage Emergency Services function.

Rideshare_information

Thisdataflow is used within the Provide Driver and Traveler Services function to transfer information about rideshare
requests, rideshare routes and travelers, and requests for rideshare as part of atraveler’s proposed trip request.

Rideshare request_and_
confirmation

This dataflow is used within the Provide Driver and Traveler Services function to transfer information about rideshare
requests.
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Roadside archive data

This dataflow is sent from the Manage Traffic function to the Manage Archive Datafunction. It containsthe roadside

archive data stored in the Manage Traffic function along with the meta data describing the data as collected from field
equipment. It consists of sensor data which includes the status of the sensors and detection of sensor faults.

Roadside_archive_control

This data flow from the Manage Archive Data function contains the request for data collected and stored by the
Manage Traffic function. The request can be arequest for a catalog of the data held by the function or arequest for the
dataitself.

Retrieved_archive data

This data flow from the Get Archive Data function contains the data from sources within ITS and outside ITS, i.e.
terminators. This dataincludes the updated meta-data to indicate what formatting or other methods may have been
applied to the dataas it was imported.

Route_data Thisdataflow is used to transfer data between the Provide Driver and Traveler Services function and the Manage
Traffic function. It contains awide variety of data covering road network use by guided vehicles and requests for
current traffic data which can be presented to travelers, as well as atraveler profile for subscription of data.

Sensor_parameters This dataflow is used within the Manage Traffic function to send data between the Provide Device Control and
Provide Traffic Surveillance facilities.

To C and_M This dataflow is sent to the construction and maintenance terminator from the Manage Traffic function. It either

confirms that the request for maintenance work sent in as a planned incident from the terminator has been accepted, or
requests changes to the timing to minimize the impact on traffic flows, or contains reports about indicators that are
faulty.

To_Commercial_Vehicle

This dataflow is sent to acommercial vehicle from the Manage Commercial Vehicles function. It contains a request
for datato be provided by the commercial vehicle for use within the function.

To_Commercial_Vehicle
Driver

This dataflow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function and contains
responses to requests for information or requests for further datato be input.

To_Commercial_Vehicle
M anager

This dataflow is sent to the commercial fleet manager from the Manage Commercial Vehicles function and contains
datato be output to the manager.

To_Emergency_Personnel

Thisdataflow is sent to the emergency personnel from the Manage Emergency Services function.

To_Event_Promoters

Thisdataflow is sent from the Manage Traffic function to the event promoters terminator

To_Financial_Institution

This dataflow is sent to the Financia Institution from the Provide Electronic Payment Services function and contains
requests for payment to be made for services being requested by travelers or drivers, or details of those involved in bad
transaction data.
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To_Media

This dataflow is sent by processes within the Manage Traffic, Manage Transit, and Manage Emergency functions to
the Media System. It provides output of information on traffic flow conditions, traffic incidents, transit incidents and
other emergencies, plus arequest for traveler information. The output data can be based upon a specific request from
the Media, or as part of a subscription service where information of a predefined type is automatically output to the
Media.

To_Other EM

This dataflow is sent to the other emergency centers by the Manage Emergency Services function to advise then of

incidents that are taking place in locations that are in the area served by the local function and hence outside their area
of operations.

To_Payment_Instrument

This dataflow is sent to the payment instrument by the Provide Electronic Payment Services function. It consists of

two types of data, that which requests payment for a service fromthe credit stored by the instrument itself, and that
which gives notice that payment for the service will be charged to the credit identity provided by the instrument.

To_Traffic_Operations_
Personnel

This dataflow is used by various processes within the Manage Traffic function to send data on traffic conditions,

weather conditions, incidents, incident responses, traffic and travel demand and pollution datato traffic operations
personnel.

To_Transit_Driver

This dataflow is sent by the Manage Transit function to the transit driver. It contains information for the transit driver.
Thisinformation is particular to thistype of driver and is not relevant to drivers of other types of vehicle(s).

To_Transit_Fleet Manager

Thisdataflow is sent from the M anage Transit function and contains output to a transit fleet manager.

To_Wayside Equipment

This data flow represents information for trains or hi-rail vehicles approaching a specific highway grade crossing and
their crews. Itisprovided by HRI traffic control elementsto rail owned and operated wayside interface equipment
(train signaling circuits, automatic control interfaces, local connections to centralized sites viarailroad communications

networks, etc.). Thisisatime critical flow and requiresthe most direct communications path available to atrain
approaching a grade crossing.

Traffic_data flow

This dataflow is sent from the Manage Traffic function to the Provide Driver and Traveler Services function. It

containstraffic data either to be provided direct to travelers or for use by the route guidance and route selection
processes, or for archival.

Traffic_data _demand_request

This dataflow is used within the Manage Traffic function to provide the Manage Demand facility with current, historic
and predictive traffic data.

Traffic_data for_broadcast_
to_personal_devices

Thisdataflow is used to provide broadcast data on the traffic flowing in the road network, plus that which is predicted
to flow in the network for output to atraveler’s personal device. This subset of the full datawill depend on the route
segment list included in the request.

Traffic_data for_emergency_
services

This dataflow is used within the Manage Traffic function and contains current traffic information and roadway
environmental conditions for the emergency management system.
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Traffic_data for_personal_
devices

This dataflow is used to provide data on the traffic flowing in the road network, plus that which is predicted to flow in

the network for output to atraveler’ s personal device. This subset of the full datawill depend on the route segment list
included in the request.

Traffic_data for_transit

This dataflow contains information about environmental conditions, current incidents on the road, traffic flow state,
and air quality data.

Traffic_management_archive dat
a

Thisdataflow is sent from the Manage Traffic function to the Manage Archive Data function. It isused to provide

data on the traffic flowing in the road network, which includes current, predicted, and historical data. It also provides
data on video images and operational data.

Traffic_management_archive req
uest

This dataflow from the Manage Archived Data function contains the request for data collected and stored by the

Manage Traffic function. The request can be arequest for a catal og of the data held by the function or arequest for the
dataitself.

Traffic_management_archive_stat
us

This dataflow is sent from the Manage Archived Data function to the Manage Traffic function. It isthe staus returned
when traffic archive datais sent from the Manage Traffic function to the Manage Archived Datafunction.

Traffic_surveillance_data

This data flow represents highway traffic management surveillance information that is relevant to local I TS railroad
grade crossing traffic management (e.g. stalled vehicles within crossings, crossing signal malfunctions, unusual traffic,
detected incidents, etc.).

Transit_archive _data

This dataflow from Manage Transit to Manage Archive Data contains the archive data stored in the Manage Transit
function along with the meta data describing the data as collected from field equipment. Thisdatacan includea
catalog of the data held by the function. This dataflow is made up of transit passenger operational data, transit

deployment data, transit user payment data, transit emergency data, transit security data, maintenance and personnel
data.

Transit_archive_data_request

This data flow from the Manage Archive Data function to the Manage Transit function contains the request for the data

held by the Manage Transit function. The request for data may include the description of the datarequired or atime
frame over which the requested information may be available.

Transit_archive status

This dataflow is sent from the Manage Archived Data function to the Manage Transit function. It isthe status returned
when transit archive datais sent from the Manage Transit function to the Manage Archived Data function.

Transit_conditions_guidance
request

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Transit function. Itis

used to request details of the current state of transit vehicle operations for usein the preparation of datafor on-line
driver and traveler guidance.

Transit_conditions_advisories req
uest

Thisdataflow is sent from the Provide Driver and Traveler Services function to the Manage Transit function. Itis

used to request details of the current state of transit vehicle operations for use in the preparation of datafor driver and
traveler advisories.

Transit_deviations for_
personal_devices

This dataflow contains current transit service deviations for aparticular route. Thisdatawill be output to atraveler's
personal device.
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Transit_deviations for_
broadcast_to_personal_
devices

This dataflow contains current transit service deviations for aparticular route. Thisdatawill be broadcast to a
traveler’s personal device.

Transit_fare data

This dataflow is used within the Provide Electronic Payment Services function and contains details of the fares being
currently charged for transit services.

Transit_fare data_request

This dataflow is used within the Provide Electronic Payment Services function. It contains areguest for the current
transit fare price datato be provided from the store that is being used to calcul ate transit fares.

Transit_fare details

This dataflow is sent from the Provide Electronic Payment Services function to the Manage Traffic function and
contains details of the fares being currently charged for transit services.

Transit_fare request

This dataflow is sent from the Manage Traffic function to the Provide Electronic Payment Services function and
contains arequest for the current prices being charged for transit fares.

Transit_fare_transactions

Thisdataflow is used by processes in the Manage Transit function and contains records of transit fare payment
transactions.

Transit_inputs

This dataflow is sent from the Manage Transit function to the Manage Traffic function and contains information about

the operation of transit vehicles, requests for preemption at signalized intersections and the response to requests for
changesin transit services that have been made to help redistribute traveler demand.

Transit_probe_data

Thisdataflow contains the location of the transit vehicle on each part of itsroute, i.e., each transit route segment. This

datawill be used along with other probe data to calculate the link speed or travel time. Transit probe information can
be provided by fixed route, flexibly routed, and para-transit services.

Transit_roadway_priority__

given

This dataflow is sent from the Manage Traffic function to the Manage Transit function. It contains confirmation that

the overall priority requested for one or more transit vehicles throughout the road and freeway network served by the
function has been given.

transit_incident_coor dination_dat

a

This data flow is sent from the Manage Emergency Services function to the Manage Transit function and contains
information needed to deal with atransit related incident.

Transit_coordination_data

This dataflow is sent from the Manage Transit function to the Manage Emergency Services function. It isusedto
provide data on the way in which the response to atransit incident should be coordinated.

Transit_incident_details

This dataflow is sent from the Manage Transit function to the Manage Emergency Services function and contains
details of anincident in the transit operations network.

Transit_emergency_data

This data flow is sent from the Manage Transit function to the Manage Emergency Services function and contains
details of an emergency on-board atransit vehicle.
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Transit_running_data for_
advisories

This dataflow is used within the Provide Driver and Traveler Services function. It contains data on the current state of

transit operations for usein driver and transit user advisory output messages. The messages will only contain data that
isrelevant to the vehicle' s current location.

Transit_running_data for_
guidance

This dataflow is sent from the Manage Transit function to the Provide Driver and Traveler Servicesfunction. Itis

used to provide data on the current state of transit operation for use in preparing driver and traveler on-line guidance
data

transit_services demand
request

This dataflow is sent from the Manage Traffic function to the Manage Transit function. Itisarequest for supply of
details of the transit services and will be used in the preparation of demand forecasts by the Manage Demand facility.

Transit_services for_demand

This dataflow is sent from the Manage Transit function to the Manage Traffic function. It contains a complete set of

all the transit routes and the services that run upon them, including timings, etc. that are provided by the transit fleet
from which the data was requested, for use in the calcul ation of demand forecasts by the Manage Demand facility.

Transit_services for_eta

This dataflow is used within the Manage Transit function. It issent to the Operate Transit Vehiclesfacility for usein

the calculation of transit vehicle estimated times of arrival (eta) at transit stops. It only contains details of the schedule
for the transit route that is currently being operated by the vehicle.

Transit_services for__
corrections

This data flow is used within the Manage Transit function. It is sent to the Operate Transit Vehiclesfacility for usein
the calculation of corrections to transit vehicle routes and schedules to restore a service to normal operation. It
contains acomplete set of all the transit routes and the services that run upon them, including timings, etc. that are
provided by the transit fleet from which the data was requested.

Transit_services travelers_
request

This dataflow is used within the Manage Transit function to request the details of the current transit servicesfor a
transit user at theroadside. Thetransit user will have to provide the origin and destination so that the receiving process
can work out for which transit route(s) datawill be provided.

Transit_user_advanced_
payment_on_vehicle

Thisdataflow is sent from the Manage Transit function to the Provide Electronic Payment Services function. It
contains the cost of advanced payments that must be deducted from the credit currently stored on the payment

instrument being used by atransit user on-board atransit vehicle. These advanced payments may cover tolls, and/or
parking lot charges, and/or transit fares.

Transit_user_vehicle credit_
identity

This dataflow is sent from the Provide El ectronic Payments Services function to the Manage Transit function and
contains the credit identity of atransit user on-board atransit vehicle, or astored credit value. Either dataitemis
obtained by a process within the Provide Electronic Payment Services function as datainput from the payment
instrument terminator

transit_updates

This dataflow is sent from the Manage Traffic function to the Manage Transit function and contains traffic data for use

in transit operations, requests for information on transit services, or requests for changes to transit servicesto try and
re-distribute traveler demand.

Transit_vehicle arrival_time

This dataflow is used within the Manage Transit function. It contains the estimated time of arrival of atransit vehicle
at a stop plus the route and service number on which it is operating.
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Transit_vehicle availability

This dataflow is used within the Manage Transit function and contains details of atransit vehicle' s availability for
work.

Transit_vehicle eta for_
advisory

This dataflow isused as an interface between the Manage Transit and Provide Driver and Traveler Information

functions. It contains the estimated time of arrival of atransit vehicle at the end of atransit route segment, whichis
usually astop, plus the route and service number on which it is operating.

Transit_vehicle location

Thisdataflow is used within the Manage Transit function to provide the exact location of the transit vehicle.

Transit_vehicle fare data

This dataflow is sent by the Provide Electronic Payment Services function to the Manage Transit function and contains|

details of the fares being currently charged for regular transit services. Itisfor usein calculating faresthat are to be
paid by transit users on-board atransit vehicle

transit_vehicle passenger_
data

This dataflow is used within the Manage Transit function and contains the number of passengers carried by atransit

vehiclewhilein service. Itisderived from on-board vehicle fare collection data and may be used for calculating future
transit schedules.

Transit_vehicle roadway
preemptions

This dataflow is sent from the Manage Transit function to the Manage Traffic function and contains data necessary for
an individual transit vehicle to be given preemption (priority) at indicator controllers. Thiswill be at the controller for
aparticular road junction, pedestrian crossing, or highway entrance ramp. The datais sent directly from the transit

vehicleto the next controller along its route and therefore is not subject to any centralized coordination. Local
coordination may be provided if there are links between adjacent controllers.

Transit_vehicle user_data

Thisdataflow is used within the Manage Transit function and contains data about a transit vehicle for automatic output

totransit users at transit stops. The datais output at the transit stop as the vehicle approaches and contains information
about the vehicle such as the route number.

Traveler_traffic_profile

This dataflow contains atraveler’ s personal profile for obtaining traffic information. This profileis submitted one

time and then used to generate future personalized trip information. This profile supports a subscription type of
information dissemination to the traveler.

Trip_planning_data

Thisdataflow is used within the Provide Driver and Traveler Services function to transfer data between the Provide

Guidance and Trip Planning Services facility and the Manage Trip Planning and Ridesharing facility, as well as
provide route information to the data archive.

Unusual_congestion

This dataflow is used within the Manage Traffic function and identifies places in the road network at which unusual
congestion has been detected.

Vehicle_location_for_
emer gencies

This dataflow is used within the Provide Driver and Traveler Services function. It contains the vehicle slocation as
computed from data input to sensors controlled by the processes that determines vehicle location. Thisisahigh
precision dataflow that enables the location of the vehicle to be pin-pointed to a high degree of accuracy and is used to
provide the destination for the emergency services when they respond to an emergency call -out message generated on-
board avehicle by itsdriver.
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vehicle location_for_transit

Thisdataflow is sent from the Provide Driver and Traveler Services function to the Manage transit function. It
contains the vehicle’ s location as computed from data input to sensors controlled by the processes that determine

vehiclelocation. Thisisalow precision dataflow that will be refined using data obtained from on-board the transit
vehicle.

vehicle_pollution_alert

Thisdataflow is used by the Manage Traffic function as a means of transferring current vehicle pollution data from the

Manage Emissions facility to the Manage Emergency Services function to enable enforcement of air quality standards.
It contains data about the current levels of pollution being output by avehicle.

vehicle status details for__
emissions

This dataflow is sent from the Provide V ehicle Control and Monitoring function to the Manage Traffic function. It
contains the operational status of the vehicle which isimportant because the levels of pollution vary according to how
long the vehicle has been running, i.e. how warm is the engine, and what it is actually doing, e.g. isit stationary, or
pulling away from a stop.

weather_service_information

This dataflow consists of weather information that is provided by the Provide Driver and Traveler Services and
Manage Traffic functionsand is sent to the Provide Traffic Operations Personnel Traffic Data Interface.

weather_service_information_req
uest

This data flow requests weather information from the Provide Driver and Traveler Services and Manage Traffic

functions. The datarequested will provide weather conditions for the Provide Traffic Operations Personnel Traffic
Data Interface.

wide_area_pollution_data

Thisdataflow is used within the Manage Traffic function as a means of transferring current pollution data from the

Manage Emissions facility to the Provide Traffic Surveillance facility. It contains data about the current levels of
pollution obtained from the store of pollution datain the area covered by the Traffic Management Center
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Market Package

Description

Traffic and Transportation Management Market Packages

Network Surveillance (ATMS01)

This market package includes traffic detectors, other surveillance equipment, the supporting field equi pment, and
wire-line communications to transmit the collected data back to the Traffic Management Subsystem operated by
WSDOT's Tacoma TOC. The derived data can be used locally such as when traffic detectors are connected directly to
asignal control system or remotely (e.g., when a CCTV system sends data back to the Tacoma TOC). The data
generated by this market package enables traffic managers to monitor traffic and road conditions, identify and verify
incidents, detect faultsin indicator operations, and collect census datafor traffic strategy development and long range
planning. The collected data can also be analyzed and made available to users and the Information Service Provider
Subsystem.

Probe Surveillance (ATM S02)

Thismarket package provides an alternative approach for surveillance of the roadway network. The implementation
path supported by this market package includes the wide-area wireless communications between the vehicle (could be
apersonal vehicle or a county maintenance crew) and Information Service Provider (could be the Thurston County
Roads and Maintenance, and the Tacoma TOC) used to communicate current vehicle location and status. The market
package enables traffic managers to monitor road conditions, identify incidents, analyze and reduce the collected data,
and make it available to users and private information providers. It requires one of the communications options
identified above, roadside beacons and wire-line communications for the short range commu nications option, data
reduction software, and utilizes wire-line links between the Traffic Management Subsystem and Information Service
Provider Subsystem to share the collected information.

Surface Street Control (ATM S03)

This market package provides the central control and monitoring equi pment, communication links, and the signal
control equipment that support local surface street control and/or arterial traffic management in the Thurston region.
A range of traffic signal control systems are represented by this market package ranging from static pre-timed control
systemsto fully traffic responsive systems that dynamically adjust control plans and strategies based on current traffic
conditions and priority requests. Implementing centersin this market package include thelocal streets and signal
systems that are operated by Thurston County and the regional cities of Olympia, Lacey and Tumwater along with
some signals that are maintained and operated by WSDOT. This market package is generally an intra-jurisdictional
package that does not rely on real-time communications between separate control systemsto achieve area-wide traffic
signal coordination. Systems that achieve coordination across jurisdictions by using acommon time base or other
strategies that do not require real time coordination would be represented by this package. This market packageis
consistent with typical urban traffic signal control systems.

Freeway Control (ATMS04)

This market package provides the communications and roadside equipment to support ramp control, lane controls, and
interchange control for freeways mainly operated by WSDOT. Coordination and integration of ramp meters are
included as part of this market package. This packageis consistent with typical urban traffic freeway control systems.
This package incorporates the instrumentation included in the Network Surveillance Market Package to support
freeway monitoring and adaptive strategies as an option. This market package also includes the capability to utilize
surveillance information for detection of incidents operated by the Tacoma TOC.
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Traffic Information Dissemination
(ATMS06)

This market package allows traffic information to be disseminated to drivers and vehicles using roadway equipment
such as dynamic message signs or highway advisory radio operated by WSDOT. This package provides atool that
can be used to notify drivers of incidents by using portable DM S operated and maintained by Thurston County at
selected roadway locations to provide information to travel ers to take alternate routes and make better travel decisions.
This package also covers the equipment and interfaces that provide traffic information from the Tacoma TOC to the
media (for instance viaa direct tie-in between a traffic management center and radio or television station computer
systems), transit management center, emergency management center, and information service provider.

Regional Traffic Control (ATMS 07)

This market package advances the Surface Street Control and Freeway Control Market Packages by adding the
communications links and integrated control strategies that enableintegrated inter-jurisdictional traffic control. This
market package provides for the sharing of traffic information and control among the WSDOT traffic management
centers, Thurston county, adjoining counties of Pierce and Lewis, and all the regional cities to support aregional
control strategy. The nature of optimization and extent of information and control sharing is determined through
working arrangements between the stakeholders and jurisdictions in the Thurston region. This packagerelies
principally on roadside instrumentation supported by the Surface Street Control and Freeway Control Market Packages
and adds hardware, software, and wire line communications capabilities to implement traffic management strategies
that are coordinated between allied traffic management centers. Several levels of coordination are supported from
sharing of information through sharing of control between traffic management centers.

Incident Management (ATM S 08)

This market package manages both predicted and unexpected incidents so that the impact to the transportation network
and traveler safety isminimized. Requisite incident detection capabilities are included in the freeway control market
package and through the regional coordination with other traffic management and emergency management centers,
weather service entities, and event promoters supported by this market package. Information from these diverse
sources are collected and correlated by this market package to detect and verify incidents and implement an
appropriate response. In the Thurston Region, the day-to-day operations of incident management, including detection,
response and clearance will be performed by the Thurston County E911 Call Center, Washington State Patrol and the
Local Police and Fire. In the case of exceptional incident management, which includes situational conditions like
earthguakes, the Thurston County EOC takes over emergency management operations of incident management. This
market package provides Traffic Management Subsystem equipment that supports traffic operations personnel in
developing an appropriate response in coordination with emergency management and other incident response
personnel to confirmed incidents. The response may include traffic control strategy modifications and presentation of
information to affected travelers using the Traffic Information Dissemination market package. The same equipment
assists the operator by monitoring incident status as the response unfolds. The coordination with emergency
management might be through a CAD system like the Thurston County E911 System or through other communication
with emergency field personnel. The coordination can also extend to tow trucks and other field service personnel.
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Traffic Forecast and Demand
Management (ATM S 09)

This market package includes advanced algorithms, processing, and mass storage capabilities that support historical
evaluation, real-time assessment, and forecast of the roadway network performance managed by WSDOT. This
includes the prediction of travel demand patterns to support better link travel time forecasts. The source datawould
come from the WSDOT TMCs as well as other traffic management centers like the Thurston County Roads and
regional city traffic departments. In addition to short-term forecasts, this market package provides longer range
forecasts that can be used in transportation planning that can be useful to the Thurston Regional Planning Council
(TRPC) and other MPOsin theregion. This market package provides data that supports the implementation of TDM
programs, and policies managing both traffic and the environment.

Emissions Monitoring and
Management (ATM S11)

This market package monitors individual vehicle emissions and provides general air quality monitoring using
distributed sensorsto collect the data. The collected information is transmitted to the emissions management
subsystem for processing. The Thurston Urban Region has been designated by the Environmental Protection Agency
(EPA) as a PM 10 non-containment area and TRPC is very involved in air-quality modeling and emissions projects to
maintain the air quality standardsin the county. Both individual detection and identification of vehicles that exceed
emissions standards and general area-wide monitoring of air quality are supported by this market package. For area
wide monitoring, this market package measures air quality, identifies sectors that are non-compliant with air quality
standards, and collects, stores and reports supporting statistical data. For point emissions monitoring, this market
package measures tail pipe emissions and identifies vehicles that exceed emissions standards. The gathered
information can be used to implement environmentally sensitive TDM programs, policies, and regulations.

Virtua TMC and Smart Probe Data
(ATMS 12)

This market package provides for special requirements of rural road systems. Instead of acentral TMC, the traffic
management is distributed over avery wide area (e.g., awhole state or collection of states). Each locality hasthe
capability of accessing available information for assessment of road conditions. The package uses vehicleslike the
Thurston county snow and maintenance as smart probes that are capable of measuring road conditions and providing
thisinformation to the roadway for relay to the Traffic Management Subsystem, in this case the Thurston County.

Standard Railroad Grade Crossing
(ATMS 13)

This market package manages roadway traffic at highway-rail intersections (HRIs) where operational requirements do
not dictate more advanced features (e.g., whererail operational speeds are less than 80 miles per hour). Both passive
(e.g., the crossbuck sign) and active warning systems (e.g., flashing lights and gates) are supported. (Note that passive
systems exercise only the single interface between the roadway subsystem and the driver in the architecture
definition.) These traditional HRI warning systems may also be augmented with other standard traffic management
devices. Thewarning systems are activated on notification by interfaced wayside equipment of an approaching train.
The equipment at the HRI may also be interconnected with adjacent state, county or city signalized intersections so
that local control can be adapted to highway-rail intersection activities (e.g., temporary alteration of upstream signal
timing patterns).
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Advanced Railroad Grade Crossing
(ATMS 14)

This market package manages roadway traffic at highway-rail intersections (HRIs) where operational requirements
demand advanced features (e.g., where rail operational speeds are greater than 80 miles per hour—such asthe
operation of the Talgo passenger service on the High Speed Ground Transportation (HSGT) corridor paralleling |-5 in
Washington and Oregon). This market package includes all capabilities from the Standard Railroad Grade Crossing
Market Package and augments these with additional safety features to mitigate the operational risks associated with
higher rail speeds. The active warning systems supported by this market package include positive barrier systems that
preclude entrance into the highway-rail intersection when the barriers are activated. Like the Standard Package, the
HRI equipment is activated on notification by wayside interface equipment which detects, or communicates with the
approaching train. In this market package, additional information about the arriving train is also provided by the
wayside interface equip ment so that the train’ s direction of travel, its estimated time of arrival, and the estimated
duration of closure may be derived. This enhanced information may be conveyed to the driver prior to, or in context
with, warning system activation. This market package also includes additional detection capabilities which enableit to
detect an entrapped or otherwise immobilized vehicle within the HRI and provide an immediate notification to
highway and railroad officials.

Railroad Operations Coordination
(ATMS 15)

This market package provides an additional level of strategic coordination between rail operations and traffic
management centers. Rail operations coordination provides for the integration of train schedules, maintenance
schedules, and any other forecasted events that will result in highway-rail intersection (HRI) closures. This
information is used to develop forecast HRI closure times and durations which may be used in advanced traffic control
strategies or to enhance the quality of traveler information.

Road Weather Information System
(ATMS 18)

This market package monitors current and forecast road and weather conditions using a combination of weather
service information and data collected from environmental sensors deployed on and about the roadway. WSDOT
currently operates and maintains several Road Weather Information Systems (RWIS) in the state and in Thurston
County. The collected road weather information is monitored and analyzed to detect and forecast environmental
hazards such asicy road conditions, dense fog, and approaching severe weather fronts. Thisinformation can be used
to effectively deploy road maintenance resources, issue general traveler advisories, and support traffic information
dissemination to travel ers through several broadcast media like message signs, highway advisory radio and through the
rWeather website.

Public Transportation Management Market Packages

Transit Vehicle Tracking (APTS1)

This market package provides for an Automated Vehicle Location System to track Intercity transit vehicle' sreal time
schedule adherence and updates the transit system’s schedule in real-time. Vehicle position may be determined either
by the vehicle (e.g., through GPS) and relayed to the infrastructure or may be determined directly by the
communicationsinfrastructure. A two-way wireless communication link (e.g., Advanced Radio Communication
System) with Intercity Transit is used for relaying vehicle position and control measures. Intercity Transit can process
thisinformation, update the transit schedule and make real-time schedule information available to the Puget Sound
Traveler Information System viaawire-linelink.
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Transit Fixed Route Operations
(APTS2)

This market package performs automatic driver assignment and monitoring, as well as vehicle routing and scheduling
for Intercity Transit fixed-route services. This service usesthe existing AVL database as a source for current schedule
performance data, and isimplemented through data processing and information display at Intercity Transit center.
Thisdatais exchanged using the existing wire-line link to the information service provider, like the Puget Sound
Regional Traveler Information System, where it is integrated with that from other transportation modes to provide the
public with integrated and personalized dynamic schedules.

Demand Response Transit
Operations (APTS3)

This market package performs automatic driver assignment and monitoring as well as vehicle routing and scheduling
for demand response transit services provided by Intercity Transit and special needs transportation services. This
package uses the existing AV L database to monitor current status of the transit fleet and supports allocation of these
fleet resources to service incoming requests for transit service while also considering traffic conditions. Intercity
Transit center provides the necessary data processing and information display to assist the transit operator in making
optimal use of the transit fleet. The Information Service Provider Subsystem may either be operated by transit
management center or be independently owned and operated by a separate service provider. Inthefirst scenario, the
traveler makes adirect request to a specific para-transit service. In the second scenario, athird party service provider,
like the Areafor Coordinated Council for Transportation (ACCT) determines which para-transit serviceisaviable
means of satisfying atraveler request and uses wire-line communications to make areservation for the traveler.

Transit Passenger and Fare
Management (APTS4)

This market package allows for the management of passenger loading and fare payments onboard Intercity transit
vehicles using electronic means (e.g., automatic passenger counter and fare card). The payment instrument may be
either astored value or credit card. This package isimplemented with sensors mounted on the vehicle to permit the
driver and central operationsto determine vehicle loads, and readers |ocated either in the infrastructure or onboard the
transit vehicle to allow fare payment. Datais processed, stored, and displayed on the transit vehicle and
communicated as needed to the Intercity transit center using wireless infrastructure.

Transit Security (APTS5)

This market package provides for the physical security of transit passengers. An onboard security system is deployed
to perform surveillance and warn of potentially hazardous situations. Public areas (e.g. stops, park and ride lots,
stations) are also monitored. Information is communicated to the Intercity transit center using the existing or emerging
wireless (vehicleto center) or wire-line (areato center) infrastructure. Security related information is also transmitted
to the Thurston County E911 Call Center or the Local Police when an emergency isidentified that requires an external
response.

Transit Maintenance (APTS6)

This market package supports automatic maintenance scheduling and monitoring. Onboard condition sensors monitor
critical system status and transmit critical statusinformation to the Intercity transit center. Hardware and softwarein
the transit center processes these data and schedul es maintenance activities.
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Multi-Modal Coordination (APTS7)

This market package establishes two-way communications between the regional transit agencies of Intercity Transit
and Pierce Transit, and traffic agencies like Thurston County and Tacoma TOC, to improve service coordination.
Inter-modal coordination between transit agencies can increase traveler convenience at transfer points and al so
improve operating efficiency. Coordination between traffic and transit management is intended to improve on-time
performance of the transit system to the extent that this can be accommodated without degrading overall performance
of the traffic network. More limited local coordination between the transit vehicle and the individual city arterial
intersection for signal priority is also supported by this package.

Transit Traveler Information
(APTSB)

This market package provides Intercity transit users at transit stops and onboard transit vehicles with ready accessto
transit information. The information services include transit stop annunciation, imminent arrival signs, and real-time
transit schedule displaysthat are of general interest to transit users. Systems that provide custom transit trip itineraries
and other tailored transit information services (computerized Telephone Information System) are also represented by
this market package.

Electronic Payment Market Package

Electronic Fee/Payment Collection
(ATMS10)

This market package provides means for electronic fee collections and payment services for Intercity transit and other
transportation systems like the special needs transportation services. Dedicated short range communication between
the roadway equipment and the vehicleisrequired as well as wireline interfaces between transit agencies and the
financial infrastructure that supports fee collection.

Traveler Services Market Packages

Broadcast Traveler Information
(ATISL)

This market package provides the user with abasic set of ATIS services; its objectiveis early acceptance. It involves
the collection of traffic conditions, advisories, and general public transportation and includes the real-time
dissemination of thisinformation over awide areathrough existing infrastructures and low cost user equipment (e.g.,
FM sub-carrier, cellular data broadcast) and through commercial media broadcast. Different from the market package
ATMS6--Traffic Information Dissemination -- that provides the more basic HAR and DM S information capabilities,
ATISI provides the more sophisticated digital broadcast service. Successful deployment of this market package relies
on availability of real-time transportation data from the Tacoma TOC on the roadway conditions in the surrounding
area and dissemination of thisinformation through an efficient mechanism like the established Puget Sound regional
traveler information system. However, wireless services such as FM sub-carrier broadcast and cellular data broadcast
generally require public/private partnerships.
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Interactive Traveler Information
(ATIS2)

This market package provides tailored information in response to atraveler request. Both real-time interactive
request/response systems and information systems that “ push” atailored stream of information to the traveler based on
asubmitted profile are supported. Thetraveler can obtain current information regarding traffic conditions, transit
services, and ride share/ride match information. These services are likely to be provided by the Puget Sound Regional
Traveler Information System for travelersin the Thurston region. A range of two-way wide-areawireless and wire-
line communications systems may be used to support the required digital communications between traveler and the
information service provider. A variety of interactive devices may be used by the traveler to access information prior
to atrip or en-route; including phone, Personal Digital Assistant, and a personal computer. Successful deployment of
this market package relies on availability of real-time transportation data from the Tacoma TOC and other regional
counties and cities.

Freight Mobility Market Packages

Fleet Administration (CVO1)

This market package keeps track of vehicle location, itineraries, and fuel usage at the Fleet and Freight Management
Subsystem using a cell based or satellite datalink and the pre-existing wirelessinfrastructure. The vehiclehasa
processor to interface to its sensor (e.g., fuel gauge) and to the cellular datalink. The Fleet and Freight Management
Subsystem can provide the vehicle with dispatch instructions, and can process and respond to requests for assistance
and general information from the vehicle viathe cellular datalink. The market package also provides the Fleet
Manager, WSDOT Commercial Vehicle Operations, with connectivity to intermodal transportation providers using the
existing wire-line infrastructure.

Electronic Clearance (CVO3)

This market package provides for automated clearance at roadside check facilities. The roadside check facility
communicates with Washington State Patrol CV O sites over wire-line to retrieve infrastructure snapshots of critical
carrier, vehicle, and driver datato be used to sort passing vehicles. This package allows agood driver/vehicle/carrier
to pass roadside facilities at highway speeds using transponders and dedicated short range communications to the
roadside. The roadside check facility may be equipped with AV, weighing sensors, transponder read/write devices,
and computer workstation processing hardware, software, and databases.

CV Administrative Processes
(CVO4)

This market package provides for el ectronic application, processing, fee collection, issuance, and distribution of CVO
credential and tax filing. Through this process, carriers, drivers, and vehicles may be enrolled in the electronic
clearance program provided by a separate market package which allows commercial vehiclesto be screened at
mainline speeds at commercial vehicle check points operated by Washington State Patrol. Through this enrollment
process, current profile databases are maintained in the Commercial Vehicle Administration Subsystem and snapshots
of this database are made available to the commercial vehicle check facilities at the roadside to support the electronic
clearance process.
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CVO Fleet Maintenance (CV0O9)

This market package supports maintenance of CV O fleet vehicles through close interface with on-board monitoring
equipment and AV LS capabilitieswith in the Fleet and Freight Management Subsystem operated by Washington State
Patrol in coordination with WSDOT Commercial Vehicle Division. Records of vehicle mileage, repairs, and safety
violations are maintained to assure safe vehicles on the highway.

Emergency Management Market Packages

Emergency Response (EM 1)

This market package provides the computer-aided dispatch systems, emergency vehicle equipment, and wireless
communications that enable safe and rapid deployment of appropriate resources to an emergency. Coordination
between the Thurston County E911 Call Center, Washington State Patrol, and the local police and fire supports
emergency notification and coordinated response between agencies. Existing wide area wireless communications
would be utilized between these agencies and their Emergency V ehicles to enable an incident command system and
provide support at the emergency location. The emergency centersin the Thurston area would include hardware and
software for tracking the emergency vehicles.

Emergency Routing (EM2)

This market package supports dynamic routing of Thurston County emergency vehicles and coordination with the
Washington State Patrol for special priority on the selected route(s). In this market package, the Informetion Service
Provider Subsystem would typically be integrated with the Emergency Management Subsystem in a public safety
communications center. The Emergency V ehicle would also optionally be equipped with dedicated short range
communications for local signal preemption.

Mayday Support (EM 3)

This package allows the user (driver or non-driver) to initiate arequest for emergency assistance and enables the
Thurston County E911 Call Center to locate the user and determine the appropriate response. The request from the
traveler needing assistance may be manually initiated or automated and linked to vehicle sensors. The datais sent to
the Emergency Management subsystem using wide area wireless communications with voice as an option. Providing
user locationimplies either alocation technology within the user device or location determination within the
communications infrastructure.

Information Storage and Management Market Packages

ITS Data Mart (AD1)

This market package provides afocused archive that houses data collected and owned by Thurston County, WSDOT,
and other regional cities. Thisfocused archive typically includes data covering a single transportation mode and one
jurisdiction that is collected from an operational data store and archived for future use. It providesthe basic data
quality, data privacy, and meta-data management common to all ITS archives and provides general query and report
access to archive data users.
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ITS Data Warehouse (AD2)

This market package includes all the data collection and management capabilities provided by the ITS Data Mart,
managed by the individual counties, citiesand WSDOT, and adds the functionality and interface definitions that allow
collection of datafrom Thurston County, regional cities, Thurston County Emergency Services, and Intercity Transit.
It performs the additional transformations and provides the additional meta-data management features that are
necessary so that all this data can be managed in a single repository with consistent formats. The potential for large
volumes of varied data suggests additional on-line analysis and data mining features that are also included in this
market package in addition to the basic query and reporting user access features offered by the ITS DataMatt.

ITS Virtual Data Warehouse (AD3)

This market package provides the same broad access to multi-modal, multidimensional data from varied data sources
asinthe | TS Data Warehouse Market Package, but provides this access using enhanced interoperability between
physically distributed I TS archives that are each locally managed. Requests for datathat are satisfied by accessto a
single repository in the ITS Data Warehouse Market Package are parsed by the local archive and dynamically
translated to requests to remote archives which relay the data necessary to satisfy the request.
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Description

Associated
P-Specs

ITS Data Repository

This equipment package collects data and data catal ogs from one or more data sources and stores the datain
afocused repository that is suited to a particular set of ITS datausers. This equipment package includes
capabilities for performing quality checks on the incoming data, error notification, and archive to archive
coordination. This equipment package supports a broad range of implementations, ranging from simple
datamartsthat collect afocused set of data and serve a particular user community to large-scale data
warehouses that collect, integrate, and summarize transportation data from multiple sources and serve a
broad array of userswithin aregion.

81,8285

Traffic and Roadside Data
Archival

This equipment package collects and archives traffic, roadway, and environmental information for usein
off-line planning, research, and analysis. The equipment package controls and collects information directly
from equipment at the roadside, reflecting the deployment of traffic detectors that are used primarily for
traffic monitoring and planning purposes rather than for traffic management.

8.9

Virtual Data Warehouse
Service

This equipment package provides capabilities to access “in-place” data from geographically dispersed
archives and coordinate information exchange with alocal data warehouse. While many of the functions
performed by this equipment package are similar to the functionsinherent in other archived data
management subsystem equipment packages (e.g. data management, fusion, analysis) this equipment
package al so provides the specialized publishing, directory services, and transaction management functions
associated with coordinating remote archives. In addition, this equipment package performs functions on
an as-needed basis, thereby negating the need to maintain the comprehensive set of datafrom the remote
archivesin the local data warehouse.

8.4

Credentials and Taxes
Administration

This Equipment package provides administrative capabilities for commercial vehicle operationsincluding
database management and admi ni strator-to-roadside and administrator-to-administrator interfaces. For
exampl e, this Equipment package would manage the electronic credential s database for a state, perform
reconciliation of mileage and fuel taxes (possibly post trip), and interface with roadsides performing
credential checks. This equipment package communicates with similar packagesin other CVAS locations
to exchange credentials database information. Example locations would be state agency or regional offices
that are involved with commercial vehicle operations.

252,257

CV Data Caollection

This equipment package collects and stores commercial vehicle information that is collected in the course
of Commercial Vehicle Administration Subsystem operations. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.

259

CV Information Exchange

This equipment package supports the exchange of safety and credentials dataamong jurisdiction. The
package also supports the exchange of safety and credentials data between agencies (for example, an
administrative center and the roadside check facilities) within asingle jurisdiction. Data are collected from
multiple authoritative sources and packaged into snapshots (top-level summary and critical status
information) and profiles (detailed and historical data).

256
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Associated
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Roadside Electronic Screening

This Equipment package provides the Commercial Vehicle Check Subsystem the capabilities for two -way
communication with approaching properly equipped commercial vehicles at mainline speeds, reading tags
for automated vehicle identification and credential checking. There will be a capability to appropriately
screen al vehicles, not just those that are equipped. This Equipment package shall be able to process the
datafrom the commercial vehicles along with accessed database information to determine whether apull-in
message is needed or to generate random pull-in messages with provisions for facility operators and
enforcement officials to have manual override capabilities. Support shall be provided to both interstate and
intrastate carriers.

231,234,235

On-board CV Electronic Data

This Equipment package provides the Commercial Vehicle Subsystem the capability for two-way data
exchange between the vehicle and the roadside facility with the transmission of information such as status
of driver, vehicle, and carrier IDs and cargo information. The driver, vehicle and carrier areidentified via
the tag so that actual weight from roadside meinline weigh-in-motion may be checked. Thisincludes only
the equipment on the commercial vehicle including a processor/tag for identification, especialy a
HAZMAT identification. The actual reading and processing required for the credential checking and
weigh-in-motion will be performed by the roadside.

223,237,243,
244,246,262,
263,264,265

On-board Trip Monitoring

This Equipment package provides the capabilities to support fleet management with automatic vehicle
location and automated mileage and fuel reporting and auditing. This package may also record other
special events resulting from communication with roadside equipment. Thisincludes only the equipment
on board the vehicle to support this function including the vehicle location devices such as GPS equipment,
communication interfaces, a processor to record trip length, and the sensors/actuators/interfaces necessary
to record mileage and fuel usage.

215,222,224,
241,243,245

Emergency Call-Taking

This Equip ment package supports the emergency call -taker, collecting available information about the
caller and the reported emergency, and forwarding this information to other equipment packages that
formulate and manage the emergency response. This equipment package receives 9-1-1, 7-digit local
access, and motorist call -box calls and interfaces to other agencies to assist in the verification and

assessment of the emergency and to forward the emergency information to the appropriate response agency.

51.1,513,52

Emergency Data Collection

This equipment package collects and stores emergency information that is collected in the course of
operations by the Emergency Management Subsystem. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.

5.6

Emergency Dispatch

This Equipment package supports efficient dispatch of emergency vehicles. It tracks emergency vehicles,
dispatches these vehiclesto an incident, and provides saf e and efficient routes based on real-time traffic
information.

5.2,5.3.2,5.3.6,
537,55

Emergency Response
Management

This Equipment package devel ops and stores emergency response plans and manages overall coordinated
response to emergencies. It tracks the availability of resources and assists in the appropriate all ocation of
these resources for a particular emergency response. This Equipment package provides coordination
between multiple allied agencies before and during emergencies to implement emergency response plans
and track progress through the incident. It provides vital communications linkages which provide rea-time
information to emergency response personnel in thefield.

512,513,514,
5.15,5.2,53.1,
534,55
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Mayday Support This Equipment package receives Mayday messages, determines an appropriate response, and either uses 5.1.1,5.1.2,5.1.3,
internal resources or contacts alocal agency to provide that response. The nature of the emergency is 5.1.6,5.2

determined based on the information in the mayday message as well as other inputs. This package
effectively serves as an interface between automated mobile mayday systems and the local public safety
answering point for messages which require a public safety response.

Emissions Data Collection This equipment package collects and stores air quality and emissions management information that is 15.9
collected in the course of Emissions Management Subsystem operations. This data can be used directly by
operations personnel or it can be made available to other data users and archivesin the region.

Emissions DataManagement | This Equipment package assimilates and stores air quality measures and roadside collected emissionsdata. | 1.5.1, 1.5.2, 1.5.3,
General air quality measures are distributed as general traveler information and also may be used for in 154,157,158
demand management programs. Collected roadside emissions are analyzed and used to detect, identify, and
notify concerned parties regarding vehicles that exceed emissions standards.

On-board EV En-route This Equipment package provides capabilities that support safe and expedient arrival on the incident scene. | 5.3.3, 5.3.5

Support This package provides dispatch and routing information, tracks the vehicle, and preempt signals via short
range communication directly with traffic control equipment at the roadside.

On-board EV Incident This Equipment package provides a direct interface between the emergency vehicle and incident 5.35

Management Communication | management personnel.

Fleet Administration This Equipment package provides route plan information from the FM S to the TM S for network 21.2,2.14,2.1.86,
performance evaluation. It also provides for vehicle tracking, dispatch, and reporting to the fleet 261
management center personnel.

Fleet Maintenance This Equipment package provides the capability to use vehicle mileage datato automatically generate 2.1.6

Management preventative maintenance schedules for each specific vehicle by utilizing vehicle tracking data from the
prerequisite tracking Equipment package. In addition, capability to automatically ensure that proper service
personnel are provided information for maintenance activities and to record and verify that maintenance
work was performed shall be provided.

Fleet Credentials and Taxes This Equipment package provides the Fleet and Freight Management Subsystem the capabilities to 211,213,221,

Management and Reporting purchase credentials and file trip reports electronically by the fleet managers, to perform automated 754

enrollment at the roadside facilities, and electronically manage the credentials checking by the roadside
commercial vehicleinspectors. The electronic purchase shall be performed in accordance with developing
standards such that a single integrated system for electronic payments might devel op ensuring that
deployment across multiple agency political boundariesis performed without degradation. Inherent to
credential management shall be the management of the vehicles, with a prerequisite of the vehicle tracking
software from the Fleet Administration Equipment package.
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Basic Information Broadcast This Equipment package provides the capabilities to collect, process, store, hill, and disseminate traveler 1145, 1.1.4.6,
information including traveler, transit, ridematching, traffic, and parking information. The traveler 4.1.8,6.1.1,6.2.1.1,
information shall include maintaining a database of local area services available to travelers with up-to-the- | 6.2.1.3, 6.2.1.4,

minute information and providing an interactive connectivity between, sponsors, and providers of services.
Thetransit information shall include the latest available information on transit routes and schedul es, transit
transfer options, transit fares, and real-time schedule adherence. The traffic information shall include latest
available information on traffic and highway conditions, and current situation information in rea-time
including incidents, road construction, recommended routes, current speeds on specific routes, current
parking conditionsin key areas, schedules for any current or soon to start events, and current weather
situations. This Equipment package shall also provide users with real-time travel related information while
they are traveling, and disseminate to assist the travelersin making decisions about transfers and
maodification of trips. These capabilities shall be provided using equipment such as afixed facility with a
communications system such as a data Subcarrier multiplexing device.

6.2.1.5,651,7.4.2

Interactive Information
Reception

This Equipment package shall have as prerequisite the capabilities of the Basic Information Broadcast
Equipment package. This Equipment package augments the Basic |nformation Broadcast Equipment
package by providing the capabilities for interactive traveler information.

1.1.45,1.1.4.6,
418,6.1.1,6.1.2,
6.1.3,6.1.4,6.2.1.2,
6.5.1,6.6.1,6.6.2.3,
6.6.2.4, 6.6.4, 6.6.5,

7.16,7.2.6,7.3.2,
74.16,74.2 743
Personal Basic Information This Equipment package shall provide the capability for travelers to interface with the ISP Subsystem Basic | 6.8.3.2, 6.8.3.3
Reception Information Broadcast Equipment package and receive formatted traffic advisories including accurate
traveling information concerning available travel options and their availability, and congestion information
from their Personal Information Access Subsystem to include their homes, place of work, major trip
generation sites, personal portable devices, and over multiple types of electronic media such asfacsimile
machines, portable AM/FM radios, and a pager processor.
Personal Interactive This Equipment package shall provide the capability for travelers to interface with the | SP Subsystem 6.8.3.1, 6.8.3.2,
Information Reception Infrastructure Equi pment packages including the Interactive Infrastructure | nformation Equipment package, | 6.8.3.3, 7.5.3
and the Infrastructure Provided Route Selection, Y ellow Pages and Reservation, and Dynamic Ridesharing
Equipment packages. These capabilities shall be provided using the Personal Information Access
Subsystem equipment such as cellular telephone, interactive TV, Personal Computer, and pager with alpha
display using communication medium and equipment such as two-way radio, CATV, and wireless data
transceivers.
Personal Location This equipment package determines current location information and provides this information to other 6.8.1.3
Determination equipment packages that use the location information to provide various | TS services.
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Personal Mayday Interface

This Equipment package shall provide the capability to initiate a distress signal and cancel a prior issued
manual request for help using the Personal Information Access Subsystem. This capability shall be
provided using equipment such as a processor to automatically dial the Emergency Management Subsystem
and provide location.

6.8.1.5, 6.8.2.1,
6.8.2.2

Roadside Signal Priority

This Equipment package shall provide the capability to receive vehicle signal priority requests and control
roadside signals accordingly.

127.1,1273

Advanced Rail Crossing

This equipment package manages highway traffic at highway-rail intersections (HRIs) where operational
requirements demand advanced features (e.g., where rail operational speeds are greater than 80 miles per
hour). Itincludes all capabilities from the Standard Rail Crossing equipment package and augments these
with additional safety features. The active warning systems supported by this market package includes
positive barrier systems which preclude entrance into the intersection when the barriers are activated. Like
the Standard package, the HRI equipment is activated on notification by wayside interface equipment which
detects, or communicates with the approaching train. In this equipment package, additional information
about the arriving train is also provided by the wayside interface equipment so that the train’s direction of
travel, its estimated time of arrival, and the estimated duration of closure may be derived. This enhanced
information may be conveyed to the driver prior to, or in context with, warning system activation. This
equipment package al so includes detection capabilities which enable it to detect an entrapped or otherwise
immobilized vehicle within the HRI and provide an immediate notification to the wayside interface
equipment and traffic management.

1.1.11,16.11,
16.1.24,1.6.1.4.3,
16.15,1.6.1.6.1,
16162 1631,
1632, 1.6.3.3,
1651

Roadside Data Collection

This equipment package collects traffic, road, and environmental conditionsinformation for usein
transportation planning, research, and other off-line applications where data quality and compl eteness take
precedence over real-time performance. This equipment package includes the sensors, supporting roadside
infrastructure, and communications equipment that collects and transfers information to a center for
archival.

1114

Roadway Basic Surveillance

This Equipment package provides the capabilities to monitor traffic flow in major intersections and on main
highways for urban areas and to monitor road conditions using fixed equi pment such as loop detectors and
wireline communication.

1111,1313

Roadway Emissions
Monitoring

This Equipment package monitors emissions and general air quality and communicates the collected
information back to the emissions management subsystem where it can be monitored, analyzed, and used.
This equipment package supports point monitoring of individual vehicle emissions aswell as general
monitoring of standard air quality measures.

155,15.6

Roadway Environmental
Monitoring

This Equipment package measures environmental conditions and communicates the collected information
back to a center where it can be monitored and analyzed. A broad array of general weather and road
surface information may be collected. Weather conditions that may be measured include temperature,
wind, humidity, precipitation, and visibility. Surface and sub-surface sensors can measure road surface
temperature, moisture, icing, salinity, and other measures. Air quality monitoring can include point
monitoring of individual vehicles as well as general monitoring of standard air quality measures.

1113
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Roadway Freeway Control Ramp meters, CM S and other freeway control effects which will control traffic on freeways. 1111,1.27.2,
1.2.75
Roadway |ncident Detection This Equipment package provides incident detection capability to reside at the roadside. For example, 1111
advanced CCTV'swith built-in incident detection algorithms would allow the actual detection function to
be roadside rather than transmitting images to a center for visual or automated detection.
Roadway Probe Beacons This Equipment package monitors traffic and road conditions by collecting information from passing 1.1.6
vehicles that are equipped with atransponder or other short range communications device. The probe data
collected by this equipment package may include link travel times, average speeds, road conditions, and
any other datathat can be measured and communicated by passing vehicles. Thisequipment package
consists of roadside equipment that communicates with passing vehicles using dedicated short range
communications, collects the information provided by the vehicles, and forwards this information back to
the Traffic Management Subsystem.
Roadway Signal Controls This Equipment package provides the capabilities to control traffic signals at major intersections and on 1111,1.271,
main highways for urban areas. This Equipment package is generally constrained to asingle jurisdiction. 1.2.7.2
Roadway Traffic Information | This Equipment package provides the roadside elements of traffic information dissemination including 1.27.1,1275
Dissemination DMS and HAR.
Standard Rail Crossing This Equipment Package manages highway traffic at highway-rail intersections (HRIs) where operational 11.1.1,1.27.1,

requirements do not dictate advanced features (e.g., where rail operational speeds are |ess than 80 miles per
hour). Either passive (e.g., the crossbuck sign) or active warning systems (e.g., flashing lights and gates)
are supported depending on the specific requirements for each intersection. These traditional HRI warning
systems may also be augmented with other standard traffic management devices. The warning systems are
activated on notification by interfaced wayside equipment of an approaching train. The equipment at the

1.61.21,1.6.1.2.2,
1.6.1.2.3,1.6.1.25,
1.6.1.2.6, 1.6.1.3,

16.1.4.2,1.6.1.44,
16.1.7.1, 1.6.1.7.2,

HRI may also be interconnected with adjacent signalized intersections so that local control can be adapted 16.1.7.3,1.6.3.1,
to highway-rail intersection activities. Health monitoring of the HRI equipment and interfacesis 165.2, 1653
performed; detected abnormalities are reported through interfaces to the wayside interface equipment and
the traffic management subsystem.
Remote Basic Information This Equipment package shall provide the capability for travelersto interface with the ISP Subsystem Basic | 6.3.2, 6.3.3
Reception Information Broadcast Equipment package and receive formatted traffic advisories including accurate
traveling information concerning available travel options and their availability, and congestion information
at the Remote Traveler Support Subsystem.
Remote Interactive This Equipment package shall provide the capability for travelers to interface with the | SP Subsystem 6.3.3,6.3.4, 7.3.4,
Information Reception Infrastructure Equi pment packages including the Interactive Infrastructure Information Equipment package, | 7.5.2, 7.5.5

the Infrastructure Provided Route Selection, Y ellow Pages and Reservation, and Dynamic Ridesharing
Equipment packages. These capabilities shall be provided using the Remote Traveler Support Subsystem
equipment such as interactive TV and kiosk using communication medium and equipment such as CATV
and wireline and wireless data transceivers.
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Remote Mayday Interface This Equipment package provides the capability to report an emergency and summons assistance. The 4.4.1.8, 6.3.3
equipment includes atraveler interface that facilitates generation of adistress signal under duress and
wireline communications that carries this distress signal and allows follow-up verification and
determination of the nature of the emergency and the required response. This equipment package notifies
either the Emergency Management or Transit Management Subsystem depending on the implementation.
Remote Transit Fare This Equipment package providesthe capability for the traveler to use acommon fare medium for al 47.21,4.722,
Management applicable surface transportation services, to pay without stopping, have payment media automatically 4.7.2.3, 4.7.2.4,
identified as void and/or invalid and eligibility verified. This may beimplemented as a payment instrument | 4.7.2.5, 4.7.2.6,

reader at akiosk. In addition, capability to provide expansion into other uses for payment medium such as
retail and telephone and for off-line billing for fares paid by agencies shall be supported.

4727,734,752

Remote Transit Information The Equipment package furnishestransit users with real-time travel-related information at transit stops, 471.1,4712
Services multi-modal transfer points, and other public transportation areas. It provides transit users with the latest
available information on transit routes, schedules, transfer options, fares, real-time schedul e adherence,
current incidents, weather conditions, and special events. In addition to tailored information for individual
transit users, this equipment package supports general annunciation and/or display of imminent arrival
information and other information of general interest to transit users.
Secure Area Monitoring This Equipment package provides the capability to monitor the safety of transit users at Remote Traveler 4417
Subsystem locations. It collects surveillance images and data and relays this information back to the
Transit Management Subsystem.
Collect Traffic Surveillance This Equipment package collects, stores, and provides electronic access to the traffic surveillance data. 1121,1.1.22,
1.1.23,1.1.41,
1.142,1144
HRI Traffic Management This egquipment package monitors highway-rail intersection (HRI) equipment at the roadside, which 16.21,1.6.2.2,
manages highway traffic. Various levels of roadside equipment may be interfaced to, and supported by, 164.1,16.4.2
this equipment package to include standard speed active warning systems and high speed systemswhich
provide additional information on approaching trains and detect and report on obstructionsin the HRI. This
equipment package remotely monitors and reports the status of this roadside equipment. A two way
interface supports explicitly status requests or remote control plan updates to be generated by this
equipment package. Status may also be received periodically in the absence of arequest or asynchronously
in the event of adetected failure or other unsafe condition at the intersection.
Rail Operations Coordination | This equipment package provides strategic coordination between rail operations and traffic management 1.13,1.6.2.1,
centers. It receivestrain schedules, maintenance schedules, and any other forecast events which will result | 1.6.2.3

in highway-rail intersection (HRI) closures from Rail Operations. The provided information is used to
develop forecast HRI closure times and durations which may be applied in advanced traffic control
strategies or delivered as enhanced traveler information. This equipment package includes the processing
and algorithms necessary to derive HRI closure times and the communi cations capabilities necessary to
communicate with rail operations and interface to the traffic control and information distribution
capabilitiesincluded in other Traffic Management Subsystem equipment packages.
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TMC Freeway Management Control system for efficient freeway management including integration of surveillance information with 1142,1221,
freeway road geometry, vehicle control such as ramp metering, CMS, HAR. Interface to coordinated traffic | 1.2.4.2
subsystems for information dissemination to the public.

TMC Incident Detection This Equipment package provides the capahility to traffic managers to detect and verify incident. This 13.1.1,13.1.2,
capability includes analyzing and reducing the collected data from traffic surveillance equipment, including | 1.3.2.1, 1.3.2.2,
planned incidents and hazardous conditions. 1.3.2.3,1.3.2.4,

1.3.25,1.34.2,
1.3.4.3

TMC Incident Dispatch, This Equipment package provides the capability for an incident response formulation function minimizing 1151,1.241,

Coordination/Communication | theincident potential, incident impacts, and/or resources required for incident management including 1.24.2,13.23,
proposing and facilitating the dispatch of emergency response and service vehicles aswell as coordinating | 1.3.3, 1.3.4.1,
response with all appropriate cooperating agencies. 1.3.4.2,1.3.4.4,

1.3.4.5,1.35, 1.3.6,
1.3.7

TMC Multi-Modal This Equipment package provides the capability of signal control at the traffic management subsystem to 1.221,1.222,

Coordination provide signal priority for transit vehicles 14.2

TMC Probe Information This Equipment package provides the capability to accept and process probe vehicle information. This 11251141

Collection capability shall be provided through the use of additional hardware and probe vehicle control and tracking
software.

TMC Regional Traffic Control | This Equipment package provides capabilities in addition to those provided by the TMC Basic Signal 1.14.2,1.15,
Control Equipment package for analyzing, controlling, and optimizing area-wide traffic flow. These 124.1,1.24.2
capabilities provide for wide area optimization integrating control of anetwork signal system with control
of freeway, considering current demand as well as expected demand with agoal of providing the capability
for real-time traffic adaptive control while balancing inter-jurisdictional control issuesto achieve regional
solutions. These capabilities are best provided using a Traffic Management Center (TMC) to monitor and
manage freeway ramp meters and intersection traffic signals and software to process traffic information and
implement traffic management measures (e.g., ramp metering, signalization, and traffic coordination
between both local and regional jurisdiction). The TMC shall be able to communicate with other TMCsin
order to receive and transmit traffic information on other jurisdictions within the region.

TMC Road Weather This equipment package assimilates current and forecast road conditions and weather information using a 11.21,1.1.22,

Monitoring combination of weather service information and an array of environmental sensors deployed on and about 114.1,13.21,
theroadway. The collected road weather information is monitored and analyzed to detect and forecast 1.3.22,1.34.2,
environmental hazards such asicy road conditions and dense fog. Thisinformation can be used to more 1345

effectively deploy road maintenance resources, issue general traveler advisories, and support location
specific warningsto drivers.

March 29, 2002

F-8

Final



Technical Memo #2

Thurston Region System Architecture

Thurston Region Associated
Equipment Package Description P-Specs
TMC Signal Control This Equipment package provides the capability for traffic managers to monitor and manage the traffic flow | 1.1.2.2, 1.1.4.2,
at signalized intersections. This capability includes analyzing and reducing the collected data from traffic 1.211,1.222,
surveillance equipment and devel oping and implementing control plans for signalized intersections. 1241
Control plans may be developed and implemented that coordinate signals at many intersections under the
domain of asingle traffic management subsystem. In advanced implementations, this package collects
route planning information and integrates and uses this information in predicting future traffic conditions
and optimizing the traffic control strategy for these conditions. These capabilities are achieved through
real-time communication of logged routes from an Information Service Provider. The planned control
strategies can be passed back to the Information Service Provider so that the intended strategies can be
reflected in future route planning.
TMC Traffic Information This Equipment package provides the capability to disseminate incident related information to travelers, 1141,1.142,
Dissemination potential travelers, and private information service providers. These capabilities shall be provided using a 11.43,1343
workstation type processor within afacility connected to traveler information providers by utilizing existing
wireline links.
TMC Traffic Network This Equipment package provides the capability to predict travel demand patterns to support traffic flow 1121,1.1.22,

Performance Evaluation

optimization, demand management, and incident management. This Equipment package requires the data
collected by surveillance Equipment packages as well as input from other management subsystems

1.1.3,1.15,1.2.6.1,
1.26.2 141,142,

including the | SP Subsystem, Transit Management Subsystem. 144,145
Traffic Data Collection This equipment package collects and stores traffic information that is collected in the course of traffic 1.1.4.7
operations performed by the Traffic Management Subsystem. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.
Traffic Maintenance This Equipment package provides monitoring and remote diagnostics of field equipment to detect field 1112,1.281,
equipment failures, issues problem reports, and tracks the repair or replacement of the failed equipment. 1282,1.283,
1.2.8.4
Transit Center Fareand Load | This Equipment package provides the capability to accept collected data required to determine accurate 46.8,545,7.3.11,
Management ridership levels and implement variable and flexible fare structures. Support shall be provided for the 7.3.1.2,7.3.13,
traveler for use of afare medium for all applicable surface transportation services, to pay without stopping, | 7.3.1.4, 7.3.1.5,
have payment media automatically identified as void and/or invalid and eligibility verified, and allow for 7.3.16,7.1.3.7
third party payment. In addition, capability to provide expansion into other uses for payment medium such
asretail and telephone and for off-line billing for fares paid by agenciesshall be supported. This
Equipment package al so supports the capability for two-way voice communication between the transit
vehicle driver and afacility, two-way data communication between the transit vehicles and afacility, sensor
datato be transmitted from the transit vehicles to afacility, and data transmission from individual facilities
to acentral facility for processing/analysisif desired. These capabilities shall be provided through a
workstation type processor with GUI, high capacity storage, ride share software housed in a building with
dialup lines and wireline telephone and require integration with an existing Transit Center Tracking and
Dispatch Equipment package.
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Transit Center Fixed Route This Equipment package enhances the planning and scheduling associated with fixed route transit services. | 4.1.6,4.2.2,4.2.3.1,
Operations The package allows fixed-route services to develop, print and disseminate schedules and automatically 42.3.2,4.2.34,

updates customer service operator systems with the most current schedule information. Current vehicle 4.2.35,4.2.3.6

schedul e adherence and optimum scenarios for schedul e adjustment shall also be provided.

Transit Center Information
Services

This equipment package collects the |atest avail able information for atransit service and makes it available
to transit customers and to Information Service Providers for further distribution. Customers are provided
information at transit stops and other public transportation areas before they embark and on-board the
transit vehicle once they are enroute. Information provided can include the latest available information on
transit routes, schedules, transfer options, fares, real-time schedul e adherence, current incidents, weather
conditions, and special events. In addition to general service information, tailored information (e.g.,
itineraries) are provided to individual transit users.

4.15,4.1.6,4.2.3.3,
4.6.8

Transit Center Multi-Modal
Coordination

This Equipment package provides the transit management subsystem the capability to determine the need
for transit priority on routes and at certain intersections and request transit vehicle priority at these
locations. It also supports schedule coordination between transit properties and coordinates with other
surface and air transportation modes.

4124,414,415,
4.1.7,4.2.3.2,
4.237,4238

Transit Center Paratransit
Operations

This Equipment package provides the capability to automate the planning and scheduling, allowing
improvementsin paratransit routes and services to develop, printing and disseminating schedules, and
automatically updating customer service operator systems with the most current schedule. In addition, this
Equipment package provides the capability to assign driversto routesin afair manner while minimizing
labor and overtime services, including driver preferences and qualifications, and automatically tracking and
validating the number of work hours performed by each individual driver. These capabilities shall be
provided through the utilization of dispatch and fleet management software running on aworkstation type
processor.

416, 4211,
4212, 4213,
42.1.4

Transit Center Security

This Equipment package provides the capability to monitor key transit locations and transit vehicles with
both video and audio systems automatically alerting operators and police of potential incidents and
supporting traveler activated alarms. The monitoring equipment shall also include capabilities to assist in
responding to terrorist incidents.

4411,4413,
3.3.14, 44.1.6,
442,443,733

Transit Center Tracking and
Dispatch

This Equipment package provides the capabilities for monitoring transit vehicle locations and determining
vehicle schedule adherence. The Equipment package shall also furnish users with real-time travel related
information, continuously updated with real-time information from each transit system within the local area
of jurisdiction, inclusive of all transportation modes, from all providers of transportation services, and
provide users with the latest available information on transit routes, schedules, transfer options, fares, real-
time schedule adherence, current incidents conditions, weather conditions, and special events. This
Equipment package al so supports the capability for two-way voice communication between the transit
vehicle driver and afacility, two-way data communication between the transit vehicles and afacility.

4.1.6,4.2.39

Transit Data Collection

This equipment package collects and stores transit information that is collected in the course of transit
operations performed by the Transit Management Subsystem. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.

4.2.4
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Transit Garage Maintenance

This Equipment package provides advanced maintenance functions for the transit property. It collects
operational and maintenance datafrom transit vehicles, manages vehicle service histories, and monitors
driversand vehicles. It collects vehicle mileage data and usesit to automatically generate preventative
mai ntenance schedul es for each vehicle by utilizing vehicle tracking data from a prerequisite vehicle
tracking equipment package. In addition, it providesinformation to proper service personnel to support
maintenance activities and records and verifies that maintenance work was performed. This equipment
package receives special events and real-time incident data from the traffic management subsystem and
assigns operators to vehicles and transit routes. Garage maintenance also receives information about
incidents involving transit vehicles from the TM C in order to dispatch tow trucks and other repair vehicles.

431,432,433,
4.3.4,4.35,4.3.6,
4.3.7

Transit Garage Operations

This Equipment package automates and supports the assignment of transit vehicles and driversto enhance
the daily operation of atransit service. It provides the capability to assign drivers to routes or service areas
in afair manner while minimizing labor and overtime services, considering driver preferences and
qualifications, and automatically tracking and validating the number of work hours performed by each
individual driver.

451,452,453,
45.4,455,45.6,
457,458

On-board Fixed Route
Schedule Management

This Equipment package provides the capabilities for automated planning and scheduling, by collecting
datafor schedule generation. Capability shall also be provided to automatically determine optimum
scenarios for schedul e adjustment. This Equipment package also supports the capability for two-way voice
communication between the transit vehicle driver and afacility, two-way data communication between the
transit vehicles and afacility, on-board safety sensor datato be transmitted from the transit vehiclesto a
facility, and datatransmission from individual facilitiesto a central facility for processing/analysisif
desired.

4121,4122,
4.1.2.3

On-board Maintenance

This Equipment package provides the capability to use transit vehicle mileage data to automatically
generate preventative maintenance schedules for each specific bus by utilizing vehicle tracking data and
storing with atrip computer. It also provides the capability for real-time condition monitoring on board the
vehicle, and transmission of thisinformation viatwo-way communication to the management center.

411,419

On-board Paratransit
Operations

This equipment package forwards paratransit dispatch requests to the driver and forwards
acknowledgements to the center. It coordinates with, and assists the driver in managing multi-stop runs
associated with demand responsive, flexibly routed transit services.

4.2.15,4.2.16
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On-board Transit Fare and This Equipment package provides the capability to collect data required to determine accurate ridership 46.1,4.6.2,4.6.3,
L oad Management levels and implement variable and flexible fare structures. Support shall be provided for the traveler for use | 4.6.4, 4.6.5, 4.6.6,

of afare medium for all applicable surface transportation services, to pay without stopping, have payment 46.7,7.35
media automatically identified as void and/or invalid and eligibility verified, and allowfor third party
payment. In addition, capability to provide expansion into other uses for payment medium such as retail
and telephone and for off-line billing for fares paid by agencies shall be supported. This Equipment
package also supports the capability for two-way voice communication between the transit vehicle driver
and afacility, two-way data communication between the transit vehicles and a facility, sensor datato be
transmitted from the transit vehiclesto afacility, and data transmission from individual facilitiesto a central
facility for processing/analysisif desired. These capabilities require integration with an existing On-board
Trip Monitoring Equipment package.

On-board Transit Information | The Equipment package furnishes enroute transit users with real-time travel-related information. Current 6.2.1.6, 6.2.3
Services information that can be provided to transit usersincludes transit routes, schedules, transfer options, fares,
real-time schedul e adherence, current incidents, weather conditions, and special eventsare provided. In
addition to tailored information for individual transit users, this equipment package also supports general
annunciation and/or display of general scheduleinformation, imminent arrival information, and other
information of general interest to transit users.

On-board Transit Security This Equipment package provides the capability to monitor the safety of transit vehicles using on-board 4412, 4415
safety sensors, processors and communications from the prerequisite On-board Trip Monitoring Equipment
package.
On-board Transit Signal This Equipment package provides the capability for transit vehiclesto request signal priority through short | 4.1.2.5
Priority range communication directly with traffic control equipment at the roadside.
On-board Transit Trip This Equipment package provides the capabilities to support fleet management with automatic vehicle 411,413
Monitoring location and automated mileage and fuel reporting and auditing. This package may also record other

special events resulting from communication with roadside equipment. Thisincludes only the equipment
on board the vehicle to support this function including the vehicle location devices such as GPS equipment,
communication interfaces, a processor to record trip length, and the sensors/actuators/interfaces necessary
to record mileage and fuel usage.

Vehicle Location This equipment package determines current |ocation information and provides thisinformation to other 6.7.2.2
Determination equipment packages that use the location information to provide various I TS services.
V ehicle Probe Support This Equipment package includes capabilities for the probe vehicle to identify its location, measure traffic 3.235

conditions such aslink travel time and speed and possibly environmental hazards such asicy road
conditions, and transmit these data to either the ISP or TMC.
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Equipment Package

Description

Associated
P-Specs

Basic Vehicle Reception

This Equipment package shall provide the capability for driversto interface with the ISP Subsystem Basic
Information Broadcast Equipment package and receive formatted traffic advisories including accurate
traveling information concerning available travel options and their availability, and congestion information
intheir vehicle. These capabilities shall be based upon the reception of infrastructure information using in-
vehicle devices such as an in-vehicle AM/FM radio with data Subcarrier connected with the existing audio
systemand a dash-mounted LCD.

6.2.2,6.2.5

Interactive Vehicle Reception

This Equipment package shall provide the capability for driversto interface with the | SP Subsystem
Infrastructure Equipment packages including the Interactive Infrastructure Information Equipment package,
the Infrastructure Provided Route Selection, Y ellow Pages and Reservation, and Dynamic Ridesharing
Equipment packages. These capabilities shall be provided using the V ehicle Subsystem equipment.

6.2.2,6.2.5

Vehicle Mayday Interface

This Equipment package shall provide the capability for an in-vehicle manually initiated distress signal
with cancel a prior issued manual request for help feature. This capability shall include automatically
identifying that a collision had occurred using equipment such as collision detection sensors with interface
to mayday type equipment that would automatically detect vehicle problems and for some cases,
automatically send appropriate distress signals to the Emergency Management Subsystem.

3.3.2,3.3.3,6.2.5,
6.7.1.1,6.7.1.2
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User Services and User Service Requirements Associated P-Specs

1.1 Pre-trip Travel Information

Thurston Regional ITS shall provide a Pre-Trip Travel Information (PTTI) capability to assist regional travelers, public | 1.1.4.6, 4.4.1.8, 6.1.1, 6.1.2, 6.5.1,
agencies and commercial operators in making mode choices, travel time estimates, and/or route decisions prior to trip | 6.8.3.1, 6.8.3.2, 6.8.3.3
departure.

Thurston Regional PTTI will consist of three major functions, which are: (1) Current Situation Information, (3) Trip
Planning Service, and (4) User Access. Information will be integrated from various transportation modes and presented
to the user for their information and decision-making.

1.2 En-route Driver Information

Thurston Regional I TS shall include an En-Route Driver Information function. Driver Information provides vehicle 1113,113,6.21.1,6.2.1.2,
driverswith traffic and roadway status information, while en-route, which will allow alternative routesto be chosen for | 6.2.1.3, 6.2.1.4, 6.2.2, 6.2.3, 6.2.5
their destination.

Driver Information consists of two major functions, which are (1) Driver Advisory and (2) In-vehicle Signing.

1.3 Route Guidance

Thurston Regional ITS shall include a Route Guidance function. Route Guidance will provide travelers with directions | 1.6.1.1, 6.2.5, 6.6.1, 6.6.2.2, 6.6.2.3,
to selected destinations. 6.6.2.4, 6.6.2.6, 6.6.3, 6.6.4, 6.6.5

Four Route Guidance functions are potentially provided, these are: (1) Provide Directions, (2) Static Mode, (3) Real-
Time Mode, and (4) User Interface.

1.4 Ride Matching and Reservation

Thurston Regional ITS shall include a Ride Matching function. Ride Matching will provide travel users with 1241,1242,1271,12.75,
information on rideshare providers. 6.1.1,6.12,64.1,6.4.2,6.6.1, 6.6.4,
6.8.3.1, 6.8.3.2,6.8.3.3, 7.4.2

Three major functions are provided which are (1) Rider Request, (2) Transportation Provider Services, and (3)
Information Processing.

1.5 Traveler Services Information

Thurston Regional ITS shall include a Traveler Services Information function. Traveler Services Information provides | 1.2.4.1, 1.2.4.2, 1.2.7.1, 1.2.7.5,
travelers with service and facility data for the purpose of assisting prior to embarking on atrip or after the traveler is 6.1.1,6.1.2,6.2.1.2,6.2.1.4, 6.2.3,
underway. 6.5.1, 6.5.2,6.8.1.5, 6.8.3.1, 6.8.3.2

The two functions included in this capability are: (1) Information Receipt and (2) Information Access.
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Associated P-Specs

1.6 Traffic Control

Thurston Regional ITS shall provide a seamless city, county and state Traffic Control capability. Traffic Control
provides the capability to efficiently manage the movement of traffic on streets and highways. Thiswill also include
control of network signal systems with eventual integration of freeway and arterial control.

Four functions are provided which are: (1) Traffic Flow Optimization, (2) Traffic Surveillance, (3) Control Function,
and (4) Provide Information.

1111,1121,1122,1123,
113,1141,1142 1144,
1146,115,1.21,1221,1222,
1241,1242,1243,1251,
126.1,1262 1271, 1275,
53.2,5.3.7,6.11,6.14

1.7 Incident Management

Thurston Regional ITS shall include an Incident Management function. Incident Management will identify incidents,
formulate response actions, and support initiation and ongoing coordination of those response actions.

Six mgjor functions are provided which are: (1) Scheduled/Planned Incidents, (2) Identify Incidents, (3) Formulate
Response Actions, (4) Support Coordinated I mplementation of Response Actions, (5) Support Initialization of Response
to Actions, and (6) Predict Hazardous Conditions.

1111,1113/1122,1143,
127.2,1274,1281,128.2,
1.2.83,1284,1311,13.21,
132.2,1323,1.3.24,13.25,
133,134.1,1342, 1343,
1.3.4.4,1345, 1.35,1.3.6, 1.3.7,
4.4.18,6.6.1,6.5.1, 6.6.2.3

1.8 Travel Demand Management

Thurston Regional ITS Travel Demand Management will generate and communicate management and control strategies
that will support and facilitate the implementation of TDM programs, policies and regulations.

It consists of two major functionswhich are: (1) Increase Efficiency of Transportation System and (2) Provide Wide
Variety of Mobility Options.

1111,1112,1122,1251,
126.1,1273,14.1,142, 144,
145,4237,6.11,6.1.2, 6216,
6.2.5,64.2,7313

1.9 Emissions Testing and Mitigation

Thurston Regional ITS shall include an Emissions Testing and Mitigation Function. This function will provide state
and local governments with the capability to enhance their air quality control strategies. It will provide both areawide
and roadsi de emissions monitoring.

151,152,153, 154,155,156,
157,158

1.10 Highway-Rail Intersection

Thurston Regional ITS shall include aHighway-Rail Intersection function to control highway and rail traffic in at-grade
crossings.

Two sub-services are supported: (1) Standard Speed Rail which is applicable to light rail transit, commuter rail and
heavy rail trains with operational speeds up to 79 miles per hour (MPH); and (2) High Speed Rail which is applicable to
all passenger and freight trains with operational speeds from 80 to 125 MPH.

1122,1243,1271,16.1.1,
16.21,16.14.1,1.6.16.1,
16.1.7.2,16.22,1.6.2.3,1.6.3.1,
16.3.2,16.33,1.64.1,16.4.2,
1651, 1.65.3
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Associated P-Specs

2.1 Public Transportation Management

Thurston Regional ITS shall include a Public Transportation Management function.

41.1,41.21,41.2.2,41.2.3,
41.24,4125,413,414,4.15,
4.1.6,4.1.7,4.18,419,422,
4.2.3.1,4.2.3.2,42.3.4,4.235,
4.2.3.9,4.3.1,432, 433,434,
4.35,4.3.6,43.7,44.12,44.13,
44.14,44.15,44.16,44.1.7,
44.1.8,451,452, 453,454,
455, 45.6,45.7,458

2.2 En-Route Transit Information

Thurston Regional ITS shall include an En-Route Transit Information function. En-Route Transit Information provides
travelers with real-time transit and high-occupancy vehicle information allowing travel alternatives to be chosen once
thetraveler isen-route. This capability integratesinformation from different transit modes and presentsit to travelers
for decision-making.

It consists of three magjor functionswhich are: (1) Information Distribution, (2) Information Receipt, and (3)
Information Processing.

1313,41.7,422,4235,47.11,
4.712,5.15,6.1.3,6.211,6.2.1.2,
6.2.1.3,6.2.1.4,6.2.2

2.3 Personalized Public Transit

Thurston Regional 1TS shall include a Personalized Public Transit function.

4.21.1,421.2,42.13,4.2.1.4,
4.2.15,4.2.1.6,4.2.3.3,42.3.5,
4.2.3.6,4.6.4,4.6.5,6.1.1, 6.4.4,
6.8.3.2,6.8.3.3, 7.3.1.3

2.4 Public Travel Security

Thurston Regional ITS shall include aPublic Travel Security function to create an environment of safety in public
transportation.

44.1.1,44.1.2,4.4.13,4.4.1.6,
44.1.7,44.2,443,4418,6.1.1
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3.0 Electronic Payment

pay for transportation services by electronic means. 4.6.4,4.6.5, 4.6.6, 4.6.7, 4.6.8,
4.721,47.2.2,47.2.3,4.7.2.4,
Functions included are (1) Electronic Fare Collection, and (2) Electronic Payment Services Integration. 4.7.25,4.7.2.6,4.7.2.7,545,54.7,
6.2.1.6, 7.3.1.3, 7.3.1.4, 7.3.4, 7.3.5,
7.4.1.6,74.1.7,74.18,7.4.3,75.1,
7.5.2,75.3, 754,755

4.1 Commercial Vehicle Electronic Clearance

Thurston Regional ITS shall include a Commercial Vehicle Electronic Clearance capability. 23.1,234,235,23.7,244

4.3 On-Board Safety Monitoring

Thurston Regional I TS shall include an On-Board Safety Monitoring function, that provides monitoring and warnings 231,233.1,234,237, 241
of safety problems. Of primary importance isto inform the driver, as soon as possible, of any problem that has been
detected. Of secondary importance is notifying the carrier of detected safety problems. Last inimportanceisthe
notification of appropriate enforcement agencies.

4.4 Commercial Vehicle Administrative Processes

Thurston Regional ITS shall include a Commercia Vehicle Administrative Process function. 211,212,221,222,223,244

Thiswill consist of two servicesto include: (1) Electronic Purchase of Credentials, and (2) Automated Mileage and
Fuel Reporting and Auditing.

4.6 Commercial Fleet Management

Thurston Regional TS shall include a Commercial Fleet Management function. 21.1,213,214,215,221,2.2.3,
224,244,252

5.1 Emergency Notification and Personal Security

Thurston Regional ITS shall include an Emergency Notification 3.3.2,333,6.7.1.1,6.7.1.2, 6.8.2.1,
6.8.2.2
And Personal Security function that provides for the faster detection and reporting of accidents, and receipt of

Thurston Regional ITS shall include an Electronic Payment capability. Electronic Payment Services allowstravelersto | 1.4.2,1.4.4,1.45,4.6.1,4.6.2, 4.6.3, |
notification by travelersinvolved in an incident. |
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5.2 Emergency Vehicle Management

Thurston Regional ITS shall include an Emergency V ehicle Management Service.

5.14,5.3.1,5.3.2,53.3,5.3.4,5.3.6,

5.3.7,6.6.1

7.1 Archived Data Function

Thurston Regional I TS shall provide an Archived Data Function to control the archiving and distribution of I TS data.
The Archived Data User Service helps achieve the ITS information goal of unambiguous interchange and reuse of data
and information throughout all functional areas.

The Archived Data User Service provides the Historical Data Archive Repositories and controls the archiving
functionality for all ITS datawith five major functions: (1) the Operational Data Control function to manage operations
dataintegrity, (2) the Data Import and Verification function to acquire historical data from the Operational Data Control
function, (3) the Automatic Data Historical Archive function for permanently archiving the data, (4) the Data
Warehouse Distribution function which integrates the planning, safety, operations, and research communitiesinto ITS
and processes data products for these communities; and (5) the ITS Community Interface which providesthel TS
common interfaceto all ITS usersfor data products specification and retrieval.

1114,1144,1146,1147,
115,1222,126.1, 1.26.2, 4.
4.24,6.1.1,6.1.2,6.15, 6.1.6,

18,

6.2.1.2,6.4.1,65.2, 66.1, 6.6.2.2,

6.6.2.6, 6.6.5, 8.1, 8.2, 8.4, 85
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P-Spec Nbr

Description

1111

This process shall be responsible for collecting surveillance obtained from the roadside, vehicles, pedestrians (travel ers using other modes of

transport), railroad grade and multimodal crossings. Where any of the datais provided in analog form, the process shall be responsible for converting
itinto digital form and calibrating. The converted data shall be sent to other processes for distribution, further analysis and storage.

1112

This process shall be responsible for collecting sensor status, identifying faults, and logging faults that have been detected by processes in other parts
of the Manage Traffic function. It shall be possible for the faults to have been detected locally at the sensors, or centrally through communications
links with the sensors. The process shall pass on new fault data to another processes for communication to the Construction and Maintenance
terminator and shall receive fault clearances from the same terminator. It shall also maintain a store of the current fault state of all sensors. The
process shall provide facilities that enable traffic operations personnel to review and update the current fault status of all sensors. Details of faulty and

fixed equipment shall be passed by the processto the traffic control strategy selection process so that it can adjust its strategy to take account of the
fault(s).

1113

This process shall be responsible for collecting data obtained from environmental sensors. Where any of the datais provided in analog form, the

process shall be responsible for converting it into digital form and calibrating. The converted data shall be sent to other processes for distribution,
further analysis and storage.

1114

This process shall collect and monitor sensor datafrom the roadside. The process shall collect the sensor dataincluding sensor status and sensor faults
from roadside equipment and distribute it to the Manage Archive Data function. The process shall run when arequest for datais received from an
external source.

1121

This process shall receive datafrom other processes and store the data into the long term and current data stores. The data shall comprise sensor data,
both smoothed and unsmoothed: processed sensor surveillance data, data sent to control indicators (output devices e.g. intersection controllers,
pedestrian controllers, dynamic message signs, ramp metering equipment), parking lot management data and other street equipment, the status data
received from the indicators, plus current traffic conditions, planned events, current incidents, parking lot states, freeway ramp states, link travel times,
roadway conditions provided by vehicle probes, and selected traffic control strategy. The data stored by the processin the current data store shall be
the values collected over arelatively short period of time. The data stored in the long term data store shall be retained for alonger period. The data
retained in the long term data store may be aggregated so as to reduce the storage requirements for long historical records, the amount of aggregation
to be an implementation decision.

1122

This process shall receive and process data from sensors (both traffic and environmental) at the roadway. The process distributes datato Provide
Device Control processes that are responsible for freeway, highway rail intersections, parking lot, surface street and freeway management. It also
sends the data to another Provide Traffic Surveillance process for loading into the stores of current and long term data. Information about the various
sensorsto aid in this processing and distribution of datais accessed from the data store.

1123

This process shall be responsible for the maintenance of the store of static data used in the processing of sensor data. This sensor data shall be used to
provide traffic surveillance information for use by other processes within the Manage Traffic function. The store shall contain data showing the
relationship between sensors and the surface street and freeway network, i.e. where they are located, to which part(s) of the network their data applies,
the type of data, etc. It shall also hold information about the ownership of each link (that is, the agency or entity responsible for collecting and storing
surveillance of the link) in the network which shall be used by processes involved in exchanging surveillance information (and optionally control) with
other Traffic Management Subsystems (TMS's). The contents of the store shall be provided by the Plan System Deployment function.
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113

This process shall be responsible for continually producing and updating a predictive model of the traffic flow conditionsin the road or freeway
network served by the M anage Traffic function that an instance of this processis allocated to. The prediction shall be based on current surveillance,
historic traffic data and surveillance, current incidents, planned events, current traffic control strategy, datareceived fromother Traffic Management

Subsystems (TMS's) serving other geographic and/or jurisdictional areas, and current and predicted weather conditions. The predictive model of
traffic flow produced by this process shall be used by processes in the Manage Traffic function and other ITS functions.

1141

This process shall on request retrieve traffic data from the data stores managed by other processesin the Provide Traffic Surveillance facility of the
Manage Traffic function. It shall be possible for requeststo originate from traffic operations personnel, the media operator, the Manage Demand
facility within the Manage Traffic function, the Plan System Deployment function and the Provide Driver and Traveler Services function. With the

exception of those from the Manage Demand facility and the Plan System Deployment function, all requests shall be provided by interface processes.
The process shall also generate traffic datafor output by other processes to in-vehicle signage functions.

1142

This process shall provide the interface through which traffic operations personnel can obtain access to the data stored by other processesin the
Provide Traffic Surveillance facility of the Manage Traffic function, and set up the parameters that govern the datathat is available to non-traffic
operations people via a separate process to the media operator. This stored data shall comprise current and long term (historic) data on traffic
conditions, weather conditions and roadside equipment activity, plus prediction estimates of traffic conditions. The data shall apply to some or all of
the surface street and freeway network served by the specific instance of the Manage Traffic function. Where appropriate and/or requested by the
traffic operations personnel, the process shall provide the data output in the form of an overlay onto a map of the relevant part(s) of the surface street
and freeway network served by the instance of the function. The process shall obtain the map from alocal data store, which it shall enablethe traffic
operations personnel to update as and when required.

1143

This process shall be responsible for providing the interface between the media and the process responsible for obtaining data from the stores of traffic
data maintained by other processes within the Provide Traffic Surveillance facility of the Manage Traffic function. The process shall enable the media
to request and be provided with current, long term (historic) and predicted traffic data. The data may be provided in one or more formats: asadata
stream, as processed and displayed to Traffic Operations Personnel (e.g. graphical summaries of link speeds),or as adisplay (with dataincluded on a
map of relevant part(s) of the road and freeway served by the Manage Traffic function. The media shall only be able to request and see displayed that
datathat the traffic operations personnel have made available, through the use of the definition in the traffic data media parameters.

1144

This process shall provide updates to a store of digitized map datawhen arequest is received from traffic operations personnel viatheir interface
process. The map data shall be for use as the background for displays of traffic data requested by traffic operations personnel and media operators

through their respective interface processes. This process shall obtain the new map data from either a specialized data supplier or some other
appropriate data source.

1146

This process shall provide customized sets of traffic data for broadcast, advisories, and personalized data to travelers, traveler information data archive,
and the media. This process shall use the parametersin the data store ‘traffic_data retreival_parameters' to define exactly what data shall be retrieved
asaresult of each request. The process shall select the appropriate subset of traffic data which will be sent to each ITS function which is requesting

data. The process shall accept traveler profilesfor usein determining what personalized data to send to the traveler. The process shall send kiosk and
personal traffic requeststo the archival process.

1147

This process shall collect traffic data and ahs operational datato distribute to the Manage Archive Datafunction. The process shall run when arequest
for dataisreceived from an external source, or when fresh datais received.
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115

This process shall exchange datawith similar processesin other Traffic Management Subsystems (TMS's). The other TM S can be adjacent
geographically, under control of adifferent jurisdiction, or part of amore complex hierarchy. The exchange of data shall be triggered by either a
request from aremote TM S for data from the TM S to which the Manage Traffic function belongs, or because data needs to be sent from the local TMS
toaremote TMS. Thisdatashall include traffic control preemption for vehicle routes which pass through the local network but have a destination in
an area served by aremote TMS, or include data about an incident that has an impact on the traffic conditionsin the network served by aremote TMS.
The datareceived from remote TMS' s shall be used either to vary the current traffic control strategy to give signal preemption to emergency vehicles
or enable the passage of commercial vehicleswith unusual 1oads, or asinput to the local traffic predictive model estimation process.

121

This process shall select the appropriate traffic control strategy to be implemented over aroad and/or freeway section served by the specific instance
of the Manage Traffic function. The strategy shall be selected by the process from a number that are available, e.g. adaptive control, fixed time
control, local operations. The selected strategy shall be passed by the process to the actual control processes for implementation according tothe part
of the network to which it isto be applied, i.e. surface roads, freeways (i.e. limited access roads), ramps and/or parking lots. The definition of strategy
can be extended to include a strategy for the operations of sensors such as video cameras used to provide traffic surveillance data. The process shall
make it possible for the current strategy selection to be modified to accommodate the effects of such things as incidents, emergency vehicle
preemption, the passage of commercial vehicles with unusual |oads, equipment faults and overrides from the traffic operations personnel. The strategy
for control of freeways and parking lotsis through use of DM S signs and laneindicators. The strategy for control of rampsis through the timing plans

for ramp meters. The selected strategy shall be sent to the process within the Provide Traffic Surveillance facility responsible for maintaining the store
of long term data.

1221

This process shall implement selected traffic control strategies and transit vehicle overall priority on some or all of the indicators covering the freeway
network served by the Manage Traffic function. It shall implement the strategies only using the indicators (e.g. dynamic message signs (DM S))
specified in the implementation request and shall coordinate its actions with those of the process that controls the road network. The process shall also

be capable of monitoring the extrainputs that will arise where tunnels are involved, including the detection of fire and the consequent regquirement to
re-route traffic.

1222

This process shall implement selected traffic control strategies and transit priority on some or all of the indicators covering the road (surface street)
network served by the Manage Traffic function. It shall implement the strategies only using the indicators (intersection and pedestrian controllers,

variable message signs (dms), etc.) that are specified in the implementation request and shall coordinate its actions with those of the processes that
control the freeway network and the ramps that give access to the freeway network.

1241

This process shall transfer datato processes responsible for controlling equipment located at the roadside within the road (surface street) network
served by the Manage Traffic function. This data shall contain outputs for use by roadside indicators, such as intersection and pedestrian controllers,
dynamic message signs (DM S), highway advisory radio (HAR), etc. Datafor use by in-vehicle signage equipment shall be sent to another process for
output to roadside processes. All datashall be sent to this process by processes within the Manage Traffic function. This process shall also be
responsible for the monitoring of input data showing the way in which the indicators are responding to the data that they are being sent, and the
reporting of any errorsin their responses as faults to the Collect and Process I ndicator Fault Data facility within the Manage Traffic function. All
output and input data shall be sent by the processto another processin the Manage Traffic function to be loaded into the store of long term data.
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1.24.2

This process shall transfer data to processes responsible for controlling equipment located at the roadside within the freeway network served by the
Manage Traffic function. This data shall contain outputs for use by roadside indicators, such as dynamic message signs (DMS), etc. Datafor use by
in-vehicle signage equipment shall be sent to another process for output to roadside processes. All data shall have been sent to this process by
processes within the Manage Traffic function. This process shall aso be responsible for the monitoring of input data showing the way in which the
indicators are responding to the data that they are being sent, and the reporting of any errorsin their responses as faults to the Collect and Process
Indicator Fault Datafacility within the Manage Traffic function. All output and input data shall be sent by the process to another processin the
Manage Traffic function to be loaded into the store of long term data.

1.2.4.3

This process shall format and output data for use by roadside processesin creating in-vehicle signage. This process supportsafull range of
functionality for in-vehicle signage (from display of signage to location specific advisory data). The process shall be capable of outputting some or all
of the following advisory data: link state data, current incidents, planned events, and highway rail intersection status. The process shall be capable of
outputting some or all of the following signage data: dynamic message sign contents or fixed signage. The data shall be structured by this process so
that it can be output by each roadside process to vehicles for use by in-vehicle signage equipment.

1261

This process shall maintain the store of static and link data used by other processes within the Manage Traffic function. Link data shall also be sent to
the Provide Driver and Traveler Services function to enable it to obtain data about links that are not in the geographic areawhich it serves.

1.2.6.2

This process shall provide updates of static datato other processes in the Provide Traffic Control facility of the Manage Traffic function. An update
of the data shall only be provided when this process has been notified by another process that the contents of the store of static data has been
changed. This process shall provide updates to the map update provider about changes to the static data of a particular region.

1271

This process shall implement the indicator output data generated by other processes within the Manage Traffic function for use on the roads (surface
streets) served by the function. It shall perform the functions needed to provide control at intersections or pedestrian crossings, generate the output for
dynamic message signs (dms) and highway advisory radios (HAR), or provide the interface for datato be sent to the units (or systems) that manage
multimodal crossings. The dms may be either those that display variable tex messages, or those that have fixed format display(s) (e.g. vehicle
restrictions, or lane open/close).

1.2.7.2

This process shall monitor the operation of the processes that output in-vehicle signage, highway advisory radio, as well asindicator datainthe road

(surface street) and freeway network. It shall report any instances where the indicator response does not match that expected from the contents of the
indicator control datait is receiving, the in-vehicle signage process reports afault, or the HAR processes report a fault.

1273

This process shall receive indicator (e.g. signal) preemption and priority requests from other functionswithin ITS. These requests shall enable the
process to give selected vehicles (e.g. those that belong to Transit Authorities or Emergency Services) signal preemption or priority at intersections,
pedestrian crossings and multimodal crossings in the surface street and freeway network served by the instance of the Manage Traffic function.
Sending of the priority reguest output shall also generate an output to the monitoring process to suspend its activities while the priority regquest is being
served. Thisprocess shall only generate its dataflow outputs when input datais received.

March 29, 2002 B-4 Final



Technical Memo #2 Thurston Region System Architecture

P-Spec Nbr

Description

1274

This process shall output datafor use by in-vehicle signage equipment on vehiclestraveling along the road (surface street) and freeway network
served by the Manage Traffic function. This data shall be able to provide information from any of the types of indicatorsthat are supported by the
function, e.g. intersection controller, pedestrian controller, dynamic message sign (dms), plus data about incidents and link information such as speed,
travel times or roadway conditions. The process shall be responsible for its own fault monitoring, which shall check that output datais being sent and
that it is an accurate representation of the input data. When afault is detected this process shall report it to the process responsible for the monitoring
of roadside equipment faults.

1275

This process shall implement the indicator output data generated by other processes within the Manage Traffic function for use on freeways served by
the function. It shall perform the functions needed to output control datato ramp metering controllers and multimodal crossings, generate the output

for dynamic message signs (dms), or generate the output for highway advisory radios(HAR). The dms may be either those that display variable text
messages, or those that have fixed format display(s), for such things as vehicle restrictions, or lane open/close.

1281

This process shall collect data about faultsin the operation of indicators (e.g. signals, dms, har) that have been detected by processesin other parts of

the Manage Traffic function. It shall be possible for the faults to be detected locally at the indicators, or centrally through communications links with
theindicators.

1.2.8.2

This process shall collect data about indicator faults that have been detected by processesin other parts of the Manage Traffic function. It shall be
possible for the faults to have been detected locally at the indicators, or centrally through communications links with the indicators. The process shall
pass on new fault datato another process for communication to the Construction and Maintenance terminator and shall receive fault clearances from
the same process communicating with that terminator. It shall also maintain a store of the current fault state of all indicators. The process shall
provide facilities that enable traffic operations personnel to review and update the current fault status of all indicators. Details of faulty and fixed

equipment shall be passed by the process to the traffic control strategy selection process so that it can adjust its strategy to take account of the current
fault(s).

1283

This process shall provide an interface for the exchange of data with the Construction and Maintenance terminator. The interface shall be used to both

send data containing details of new indicator equipment faults, and to receive clearances when the faults are cleared. The details of new equipment
faults and the clearances shall be received from and sent to another process.

1284

This process shall provide the interface through which traffic operations personnel access data about faults on indicator equipment controlled by the
Manage Traffic function. The process shall enable the personnel to monitor all indicator equipment faults that have been detected, and if necessary,
amend that data. It shall also enable the traffic operations personnel to manually input faultsin cases where they cannot otherwise be detected.

1311

This process shall analyze traffic sensor data, vehicle probe data, or video images for anomalies that could indicate occurrence of an incident. The

datamay be collected from roads (surface street) and/or highways served by the Manage Traffic function. The process shall pass on any anomalies
that it detects to another processin the Manage Incidents facility as possible detected incidents.

13.1.3

This process shall process raw traffic image data received from sensors located on the road (surface street) and freeway network served by the
Manage Traffic function. The process shall transform the raw data into imagesthat can be sent to another process within the Manage Incidents
facility. It shall also act asthe control interface through which the images of traffic conditions which are analyzed for incidents can be changed by
the traffic operations personnel, who shall also be supplied with images for viewing.
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1321

This process shall receive data on possible incidents from other processes within the Manage Incidents facility and other ITS functions. The process
shall load all datathat it receivesinto the store of possibleincidents. Aspart of the loading activity, the process shall enter the datainto the relevant
parts of the standard format for incident data, and shall assign alevel of confidence (e.g. related to the source of the data or time of its detection) to
that data.

1322

This process shall review input data about possible incidents and provide verification of the incident. The process shall have the capability of using
algorithms to automatically identify and verify anincident. The process shall have the capability to classify an incident as current incident or a
planned event and shall be load the data into the store of possible incidents as either current incidents or planned events. The process shall report any
incidents that it isunable to verify or classify to the traffic operations personnel for manual verification and classification. The process shall allow
the traffic operations personnel to request all possibleincidents and carry out the verification and classification

process manually.

1.3.2.3

This process shall receive updates of planned events and review the complete list of them to determine when an incident should be reclassified from
planned event to current incident. It shall carry out the re-classification process automatically either upon receiving notice that the store of planned
events has been updated, or at some periodic rate. The criteriafor reclassifying an incident could be that the planned start time of the event has
passed. The process shall request details of planned events from the process that manages their data store and shall send details of any new (re-
classified) current incidentsto the process that manages their data store. It shall also provide updates of planned events and current incidents to other
ITS functions, and details of any new planned eventsto the process responsible for the output of datato vehicle signage functions.

1324

This process shall provide the interface to, and manage the use of the store containing details of planned events. The process shall enter details of all
new planned eventsinto the store, retrieve details on request, and del ete details of an incident when it has been re-classified as a current incident. The
process shall be able to receive details of planned events from within the local Manage Incidents facility, and from similar facilitiesin other Traffic

Management Subsystems (TMS's). When requested, the process shall also be able to provide details of its planned events to the Manage Incidents
facilitiesin other TMS's.

1325

This process shall provide the interface to, and manage the use of the store of current incident details. The process shall enter the details of all new
current incidents into the store, retrieve details on request, and del ete details of incidents when they cease to be current. The process shall be able to
receive details of current incidents from within the local Manage Incidents facility, and from similar facilities in other Traffic Management Subsystem
(TMS's). When requested, the process shall also be able to provide details of its current incidents to the Manage Incidents facilitiesin other TMS's.

133

This process shall provide responses to incidents that become current, i.e. active. Three general strategies for response to incidents can be supported
by the process: 1) Operator enters response (there is no set of predetermined responses), 2) the operator selects response from a set of predetermined
responses (possibly modifying the response), and 3) the process automatically accesses and implements a response from a set of predetermined
responses (whileinforming the operator of the actions taken). Where predetermined responses are utilized, the operator shall have the capability to
view, modify, or override the predetermined response. The predetermined response to each type of incident shall be defined for the processin the
store defined_responses_data. If the process cannot find a predetermined response for a particular incident, it shall send the details of theincident to
the traffic operations personnel so that they can provide an update to the store of predetermined responses. The process shall output the predetermined
responses to an incident when it receives notification from another process in the Manage Incidents facility that a new current incident has occurred.
At the sametimeit shall also output the incident data to the process responsible for providing broadcast data to roadside processes. The other process
in the Manage Incidents facility shall also provide details of incidents that have ceased to be current (terminated) so that this process can send out data
to clear the actions requested and roadsi de broadcast information output in response to its occurrence.
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1341

This process shall retrieve incident datafrom the stores of planned events and current incidents that are managed by other processes in the Manage
Incidents facility of the Manage Traffic function. The process shall retrieve data as the result of arequest which may come from the traffic operations
personnel or the media operator. The output shall be returned to the source of the request, except where the media operator has specified that the data
should be output to the media system.

1.34.2

This process shall provide the interface between the traffic operations personnel and the Manage Incidents facility of the Manage Traffic function. It
shall enable the personnel to request and amend details of predicted and current incidents and predetermined incident responses, obtain and control
incident video image data and manually re-classify incidents as possible or current or a planned event. It shall also output to the traffic operations
personnel incident details to which no predetermined response currently exists. The process shall support inputs from and outputs to the traffic
operations personnel. Where appropriate and/or requested by the traffic operations personnel, the process shall provide the output ‘display’ inaform
incorporating a map of the relevant part(s) of the surface street and freeway network served by the function. The process shall obtain the map from a
local data store, which it shall request to be updated by another process as and when required.

1343

This process shall provide the interface between the Media and the Manage Incidents facility. It shall enable the mediato request details of incidents
and shall allow transmission of incident information to the media. The media shall also provide raw input data on possible incidents. The process
shall enable the output to incorporate a map of the areato which the incidentsrelate.

1344

This process shall provide updates to the store of digitized map data used with displays of incident data produced by processesin the Manage

Incidentsfacility of the Manage Traffic function. The process shall obtain the new datafrom a map provider or other appropriate data source, on
receiving an update request from the traffic operations personnel interface process within the Manage Incidents facility.

1345

This process shall provide the capability for the Manage Traffic function to generate and receive requests for resourcesin responding to incidents.
The process shall provide the capability for traffic operations personnel to request resources from the Construction and Maintenance to provide
equipment and support for incident response and clean up. The process shall be able to receive resource requests from the Manage Emergency
function and respond with the status of the response by Construction and Maintenance or the traffic operations personnel.

135

This process shall manage the data store containing possible predetermined responses to incidents used within the Manage Incidents facility. These
responses shall be those that another process within the facility has found to be worth including in the store of predetermined responses from an
analysis of theincident response log. This processshall enableretrieval of the datafrom the store for presentation to traffic operations personnel and
its possible transfer to the process that manages the store of predetermined incident responses that are actually used by other processes in the Manage
Incidentsfacility.

1.3.6

This process shall manage data held in the store of predetermined incident responses that are used by processes within the Manage Incidents facility of
the Manage Traffic function. The process shall provide details of the current predetermined responses in response to requests from traffic operations
personnel, and shall also update the store with new responses received from the process that manages the store of possible predetermined responses.

1.3.7

This process shall analyze the datain the log of incident responses within the Manage | ncidents facility of the Manage Traffic functions. The process
shall analyze thelog so that possible standard predetermined incident responses can be identified from the datain the incident_response_|og data
store. Any such possible standard predetermined responses that are identified shall be passed by this process to the process that manages the store of
possible predetermined responses.
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141

This process shall provide the interface between the traffic operations personnel and the processes and data stores used within the Manage Demand
facility of the Manage Traffic function. It shall enable the traffic operations personnel to access the data used asinput by the demand forecasting
process and the results of that process, to request that the input data be updated, set the policies used asinput to the Calculate Forecast Demand
process, to request that the demand forecasting process runs, and to run the process that implements the results. Where appropriate and/or requested
by the traffic operations personnel, the process shall provide the output in aform that includes a map of the relevant part(s) of the road and freeway
network served by the Manage Travel Demand function. The process shall obtain the map from alocal data store, which it shall request to be updated
by another process when required.

1.4.2

This process shall collect datafrom other I TS functions for use asinput to the demand forecasting process within the Manage Demand facility of the
Manage Traffic function. The process shall support dataretrieval from other functions on request from the traffic operations personnel and through
the receipt of unsolicited datafrom ITS functions. It shall load all the datathat it receivesin aconsistent format into the input store used by the
demand forecasting process.

144

This process shall implement the traffic and travel demand forecast data produced by the demand forecasting process in the Manage Travel Demand
facility of the Manage Traffic function. The new demand forecast data shall be implemented in such away that it can influence the demand from
travelersfor various types of services provided by ITS functions. The process shall when required, request changes to transit services, and/or the

chargesfor tolls, and/or the use of parking lot spaces (as per the locally determined demand policy). It shall communicate the results of its policy
implementation to the process that provides the interface to the traffic operations personnel.

145

This process shall provide aforecast of traffic and travel demand in the geographic area served by the Manage Traffic function to which thisinstance
of the Manage Travel Demand facility belongs. The process shall base its forecast on the current and predicted traffic levelstraveler demand patterns
obtained from an analysis of data obtained from elsewhere within the Manage Traffic function and from other I TS functions as well aslocally

determined demand policy. The process shall produce a demand forecast that changes the way that services are provided by I TS functions according
to locally determined demand policy.

151

This process shall provide the interface between the traffic operations personnel and the processes and data stores used within the Manage Emissions
facility of the Manage Traffic function. The process shall enable the personnel to access and update the pollution reference data used by other
processes within the facility, and to access the pollution state data provided by those processes. The process shall support inputs from the traffic
operations personnel. Where appropriate and/or requested by the traffic operations personnel, the process shall incorporate map data of the relevant
part(s) of the surface street and freeway network served by the Manage Traffic function. The process shall obtain the map from alocal data store,
which it shall request to be updated by another process as and when required.

15.2

This process shall process the pollution data being collected from sensors in the geographic area being served by the Manage Traffic function. The
process shall integrate data from distributed roadside sensors (provided by another process) with that obtained directly from sensorslooking at the
general (wide area) environment. The data shall be checked by the process against the pollution levels that have been set up as reference points. If the
process finds that the detected |evels of pollution exceed the reference levelsit shall generate pollution warnings. The process shall send these
warnings to other processes in the Manage Traffic function for output to drivers and travelers.

153

This process shall provide updates to the map data used in displays of pollution data produced by processes in the Manage Emissionsfacility of the

Manage Traffic function. The process shall obtain the map data from a specialist map data supplier or some other appropriate data source, on
receiving an update request from the traffic operations personnel interface process within the Manage Emissions facility.
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154

This process shall manage the store of pollution state datain the Manage Emissions facility of the Manage Traffic function. The datain the store shall
be that which has been received by the process from other processes within the facility. The process shall manage the datain the store to enable its
contents to be available to other processes within the Manage Traffic function, and to traffic operations personnel, via an interface process within the
Manage Emissions facility.

155

This process shall obtain pollution data about individual vehicles and analyze it against reference data obtained from another process within the
Manage Emissions facility of the Manage Traffic function. The process shall use this reference data to determine whether or not avehicleis possibly
violating the acceptable level s of pollution output. When the process determines that a possible violation has occurred, it shall send the detected
pollution levels and the vehicle identity to the process responsible for law enforcement in the Manage Emergency Services function for action.

156

This process shall process the local area pollution data analyzed by sensors|ooking at the levels of pollution at the roadside within the geographic
area served by the Manage Traffic function. The process shall pass the data on to another process within the Manage Emissions facility for
integration with wide area pollution data and comparison with thresholds for pollution incidents.

157

This process shall manage the log of pollution data within the Manage Emissions facility of the Manage Traffic function. The process shall receive

datafor entry into the log from other processes within the facility. It shall also send the contents of the log to the Manage Archive Data function for
use in planning future modifications to the ITS network.

158

This process shall manage the store of pollution reference data within the Manage Emissions facility of the Manage Traffic function. It shall make the

contents of the store available to other processes within the facility that are responsible for emissions management, and on request to the traffic
operations personnel interface process. The process shall accept updates to the stored data from the traffic operations personnel interface process.

1611

This process is responsible for monitoring local sensor data obtained fro m traffic surveillance and then determining and reporting the current state of
all trafficin the HRI vicinity. The process provides triggers for other processes within Manage HRI Traffic Volume. It aso monitors the device
controls asthey areinitiated by the Activate HRI Device Controls process.

16.14.1

This processisresponsible for generating the messages to advise and protect motorists, travelers and train crews approaching and crossing railroad
grade crossings. Based on the severity of the hazard condition sent by the Detect HRI Hazards process this process will either send an hri_advisory
command for non-time critical data or an hri_alert command for time critical datato the Report Alerts and Advisories. These usersthat will receive
these messages include drivers, bicyclists, and pedestrians.

16.1.6.1

This processis responsible for protecting highway vehicles approaching and crossing railroad grade crossings by initiating the closure up to 3 minutes
beforetrain arrival. This process receivesthe near term status of the crossing including any approaching trains or trapped vehicles. With this
information along with the local control plan data the predicted hri state is computed and sent to the Detect Imminent Vehicle/Train Collision process.
If an hri_predicted_collision message is returned then this process sends out an hri_hazard message to the Detect HRI Hazard which will in turn result
in achange to the device control strategy. This process also receivesrail operations advisories for processing along with the state and control plan
data. Asneeded thisprocesswill output any rail_operations_message data to the Interact with Rail Operations process.

16.1.7.2

This processisresponsible for controlling vehicular traffic at an active HRI by controlling the operation of traffic control devicesin accordance with a
predetermined local control plan. Thelocal_control_plan is communicated to the Close_ HRI_on_Detection process. Thislocal control plan can be
preempted by a strategy preemption message from the Detect HRI _Hazards process or by such inputs as an event_notice from the

Detect_Roadway Events process or hri_traffic_surveillance data. The outputs of this processinclude the command messages to close the HRI,
reguests for information from the Manage Traffic function, and information about the current hri_traffic_data.
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1621

This processisresponsible for exchanging routine datawith rail operations. Such data being sent to the rail operators includes event schedules,
requests for information from the Rail Operators, incident notification based on rail operations messages received from Close_HRI_on_Detection
process and hri_priority_message data received from the Manage Alerts and Advisories process. This process receives maintenance schedules, train

schedules, and incident notifications from the rail operators. Thisinformation is used to develop the rail operations update data that is passed onto the
Manage Rail Traffic Control Data process and the rail operations priority datathat is sent to the Manage Alerts and Advisories process.

16.2.2

Thisprocessis responsible for acquiring HRI advisory or alert datafrom rail operations and for providing HRI statusto rail operations. The data
managed by this process may be time critical, asin the case of alerts or priority messages, or not time critical, asin the case of advisories.

1.6.2.3

This processisresponsible for providing and maintaining a current store of rail operations data. The datais assembled from the

rail_operations_update information sent by the Exchange Data with Rail Operations process. Queriesfor thisinformation are received from the
Manage Alerts and Advisories process and the Interact with Vehicle Traffic Management processes.

1631

This process isresponsible for interfacing to railroad owned and maintained wayside equi pment, such as Wayside I nterface Units, Crossing Gate
Controllers, etc. All these devices are expected to provide real-time information to the HRI about approaching trains and their own health. In
addition, advanced implementations will make use of a communications path back to approaching trains provided by the railroad’ s equi pment.

1.6.3.2

This processisresponsible for generating advisories/ alertsthat are routed to the wayside equipment for transmission to the train crews. If the

intersection is blocked, or thereis an incident at the intersection thisinformation will be passed to the Interact with Wayside Systems process for
routing to the wayside equipment. The wayside equipment can then route the information directly to the train crews, or to rail operations.

1.6.3.3

This processisresponsible for automatically protecting commuter, intercity, transit and freight trains as they approach and cross grade crossings. It
also reports HRI rail traffic advisories to traffic management and rail operations. It isresponsible for verifying and reporting overall HRI statusto
approaching trains so that crews can act within safe service braking distances. It providesfor notification of Automatic Train Stop systems (ATS,
PTS, etc) with sufficient advance warning to allow emergency brake application time to stop atrain before it encounters an HRI hazard. Finally, it
provides automatic status indications about the HRI to the crews of approaching trains.

1641

This processis responsible for coordination and managing of HRI closures at the Traffic management Center. It interfaces with Manage Incidents
process to provide incident information and to receive strategy overrides as required by the larger incident management function.

1.64.2

This processis responsible for interacting with traffic management processes. It collects data from processes that are within the HRI elements located

at the roadside and forwards the data as needed to other processes within traffic management. It also acts as the interface between rail operations and
traffic management processes through its interface with the Interact with Rail Operations process.

16.5.1

This processisresponsible for initiating reports of the health status of the HRI to both Traffic Management and Rail Operations. In addition the
process initiates reporting of the health status of the HRI to the wayside interface equipment (and ultimately to the train when the advanced HRI
functionality isin place).

1.6.5.3

This processis responsible for managing alog of the HRI operation for use in strategy planning, demand management and traffic management.
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211

This process shall be responsible for providing the commercial vehicle manager with the ability to manage the activities of commercial vehicles. The
process shall provide the capability for the manager to obtain commercial vehicle routes. When aroute has been confirmed, the process shall enable
the manager to enroll commercial vehiclesfor electronic clearance at roadside check station facilities, to process and pay for electronic credential and
tax filing, to send tag data to the Provide Commercial Vehicle On-board Data facility, and to provide vehicle route instructions for use by the
commercial vehicledriver. Periodicaly it shall aso send reports about taxes that have been paid to the Administer Commercia Vehiclesfacility. The
process shall also enable the manager to obtain commercial vehicle activity reports from the logs provided by roadside checkstation facilities. It shall
be possible to obtain these reports either on request or at periodic intervals.;

212

This process shall be responsible for providing a static commercial vehicle route using data provided by the commercial vehicle manager. A static

route is one which is based on geographic data and therefore takes no account of current or predicted traffic conditions, incidents, etc. The process
shall provide the route using its own route generation algorithms and data from its own store of digitized map information.

213

This process shall be responsible for providing an interface for the commercial vehicle manager. The process shall enable thisinterface to provide the
manager with facilities for the input of data used to set up commercial vehicle routes, to pay the necessary taxes and duties so that acommercial
vehicle can be enrolled for a particular route, to exchange general information messages with adriver in avehicle, and to set up instructionsfor a
driver to take avehicle on a particular route. It shall be possible for the driver’ s route instructions input by the manager to include details of the cargo
to be picked up and/or dropped off at each point along the route. The enrollment activity supported by the process shall enable acommercial vehicle
to pass through the roadside checkstations along its route without stopping, unless safety checks are required. The process shall support inputs from
the commercia vehicle manager in both manual and audio form, and shall provideits outputsin audible and visual forms. It shall enable the visual
output to be in hardcopy, or asadisplay.

214

This process shall be responsible for providing the communications interface and data storage facility for data that is exchanged between the
commercial vehicle manager and commercial vehicle driversin their vehicles. The process shall support the receipt of datafrom the vehicle
consisting of that processed from input received by sensors onboard the vehicle and text data used to exchange general information with the driver.

Only the output to the vehicle of the data that contains the general text message shall be supported by the process. The process shall enable accessto
the store of received data by the manager through the manager’ s interface process.

215

This process shall be responsible for providing the communications interface through which acommercial vehicle driver can obtain details of the
vehicle route that has been provided by the commercial vehicle manager. The process shall enable the output of the route instructions in audio and/or
visual form. It shall be possible for the visual form to be either hardcopy output, or in the form of adisplay. The process shall retain the datafor a
particular routeinternally, so that successive requests for details of the same route do not require use of the communications network.

221

This process shall be responsible for providing the commercial vehicle driver with the ability to manage the activities of acommercial vehicle. In this
instance the driver is assumed to be acting in the role of acommercial vehicle manager, and is therefore probably the owner/driver of the vehicle. The
process shall provide the capability for the driver to obtain commercial vehicle routes, to enroll commercial vehiclesfor electronic clearance at
roadside check station facilities, and to process and pay for electronic credential and tax filing.

222

This process shall be responsible for providing a static commercial vehicle route using data provided by the commercial vehicledriver. A static route
isone which is based on geographic data and therefore takes no account of current or predicted traffic conditions, incidents, etc. The process shall

provide the route using its own route generation algorithms and data from its own store of digitized map information. In thisinstance thedriveris
assumed to be acting in the role of acommercial vehicle manager, and istherefore likely to be the owner/driver of the vehicle.
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223

This process shall be responsible for providing an interface for the commercial vehicle fleet manager. In thisinstance the driver is assumed to be
acting in the role of acommercial vehicle manager, and is therefore likely to be the owner/driver of the vehicle. The process shall enable thisinterface
to provide the driver with facilities for the input of data used to set up commercial vehicle routes, to pay all the necessary taxes and duties so that a
commercial vehicle can be enrolled for a particular route, and to obtain a copy of the data collected by processes on-board the vehicle. The enrollment
activity supported by the process shall enable acommercial vehicle to pass through the roadside checkstations along its route without stopping, unless
safety checks arerequired. The process shall support inputs from the commercial vehicle driver in both manual and audio form, and shall provideits
outputsin audible and visual forms. It shall enable the visual output to be in hardcopy, or as adisplay.

224

This process shall be responsible for providing communications between the commercial vehicle driver and the commercial vehicle. In thisinstance
the driver is acting in the role of vehicle manager, and is therefore likely to be the owner/driver of the vehicle. The process shall support the receipt of

datafrom the vehicle consisting of that processed from input received by sensors on board the vehicle The process shall enable accessto the store of
received data by the driver through the driver’ sinterface process.

231

This process shall be responsible for the output of pull-in or pass messages to commercial vehicle drivers as they approach the commercial vehicle
roadside checkstation or border crossing facilities. The process shall support the use of roadside equipment such as dynamic message signs (DMS), or
simple red-green lights, flashing orange lights, etc. to provide the output. These output messages shall be received by the process from other processes|
responsible for roadside facilities within the Manage Commercial Vehicles function. The process shall support pull-in messages that are the result of
checks on acommercial vehicle' s electronic credentials, safety and border crossing data, the result of the vehicle' stag not being properly read, or the

result of ageneral pull-in decision for all vehicles being issued by inspectors at the roadside facility. The process shall also generate a message to be
sent to the vehicle so that an indication can be output directly to the driver at the same time as it appears on the roadside equipment.

2331

This process shall be responsible for providing an interface through which a commercial vehicles roadside checkstation facility can communicate with
apassing commercial vehicle. When arequest for on-board data is received from another process within the facility, the process shall issue a data
request to the identified commercial vehicle. The datareceived by the process from the vehicle shall be stored in the store of collected data for use by
the roadside inspection process.

234

This process shall be responsible for detecting the presence of commercial vehicles through the use of sensorsthat can differentiate between the
different types of vehicle. The process shall use the sensors to determine the number of axles, gross vehicle weight and weight per axle data for use
by inspectors at the roadside checkstation facilities. When acommercial vehicle is detected, the process shall transmit arequest for its on-board tag
data, which when received shall be passed to other processes within the roadside facility. If notag datais received, or the data cannot be interpreted
correctly, the process shall send arequest for the vehicleto pull -in to be output by another process in the roadside checkstation facility.

237

This process shall be responsible for the output of the pull-in or pass messages to commercial vehicle driversdirectly in their vehicles as they
approach acommercial vehicle roadside checkstation facility. These messages shall be generated by other processes within the facility that are
responsible for checking the commercial vehicle's credentials (including those for border crossing) and safety, or may be the result of the vehicle' stag
not being properly read, or may be the result of ageneral pull-in decision for all vehicles being issued by inspectors at the roadside checkstation
facility.

241

This process shall be responsible for providing the commercial vehicle end of the communications link between itself and a commercial vehicle
roadside checkstation facility. The process shall enable an inspector at the facility or elsewhere to have access to the data accumul ated on-board the

vehiclefor usein avehicleinspection. It shall also enable the inspector to send back data about the result of the inspection for storage on-board the
vehicle.
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244

This process shall be responsible for providing the interface between the commercial vehicle driver and processes on-board the commercial vehicle.
The process shall provide interfaces to the processes responsible for collecting, analyzing and storing data about the vehicle, its cargo, the driver, etc.,
and for the exchange of data with the commercial vehicle manager. The process shall support inputs from the driver in both manual and audio form,
and shall provide its outputsin audible and visual forms. 1t shall enable the visual output to bein hardcopy, or asadisplay.

252

This process shall be responsible for making payment for electronic credential and tax filing. The data on which the payment is based shall be that for

acommercial vehicle sroute as provided by the commercial vehicle manager or the commercial vehicle driver who is also the owner of the vehicle.
The actual payment activity will be carried out by another process in the Provide Electronic Payment Services function.

3.3.2

This process shall be responsible for sending messagesit receives from other processesin thisfacility to the Manage Emergency Services function. It
shall also be responsible for passing on the resulting response to the driver via processes in the Provide Driver and Traveler Servicesfunction. This
processis also capable of receiving requests for additional datafrom the Manage Emergency Services function and transmitting follow-up details.
This process can also receive commands rel ated to the vehicle' s security system from the Manage Emergency Services function and forward the
commands to the vehicle's security system.

3.33

This process shall be responsible for preparing and submitting data for transmission to the Manage Emergency Services function. The data shall be
sent by this process when an emergency situation is detected by analyzing inputs from the vehicle. This process shall produce its outputs regardless of
any action by the driver and shall be designed to be as the result of a crash which may have prevented the driver from initiating the emergency request
personally.

41.1

This process shall collect and process data available to sensors on-board transit vehicles. This data shall be sent by this process to other processes on-

board the transit vehicle and elsewhere in the Manage Traffic function for use in determining vehicle schedule deviations and for storage as operations
data.

41.2.1

This process shall determine the schedule deviation and estimated times of arrival (ETA) at transit stops of atransit vehicle. The data shall be sent by
this process to other processes in the Manage Transit function for use in calculating corrective instructions for output to the transit vehicle drivers, for
use in calculation of amuch wider return to schedul e strategy where more than one vehicle and/or serviceisinvolved, and for storage as transit vehicle

operational data. This processshall also send the datato the transit driver interface process, so that the driver is aware of the actual schedule deviation.
This output shall be set to zero (no deviation) when that condition occurs, even when it has followed a period of deviation from schedule.

4.1.2.2

This process shall generate outputs that enable atransit vehicle schedule deviation to be corrected. The process shall derive its outputs from data
received from another processin the Manage Traffic function. The outputs produced by the process shall consist of corrective instructions for output
to thetransit vehicle driver by a process on-board the vehicle, and preemption requests for traffic signal controllers at road and freeway intersections.

The process shall only produce this output when another process has determined that deviation is small, or the transit vehicle is operating in an urban
area. Inall other conditions, the process shall provide an output that shows that there are no corrective instructions.

41.2.3

This process shall provide a schedule correction interface for the transit driver in the transit vehicle. Theinterface shall provide datato the driver
about how far the vehicle is from its schedule and what corrective action the driver must take. The data shall be received by the process from other
processes in the Manage Traffic function. The output delivered by the process shall be available in audio or visual form in such way that while
aerting the driver to theinformation it contains, it shall in no way impair the driver’s ability to operate the vehicle in amanner that is both safe to its
passengers and to other vehicles on the roads and freeways. The process shall maintain the output until new datais received from the other
processes.
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41.2.4

This process shall provide the interface through which multimodal transportation service providers are informed of atransit vehicle schedule
deviation. The output delivered by the process results from input received from another processin the Manage Transit function, and shall relate to the
deviation of an individual transit vehicle. The process shall provide the output in aform that enables adjustments to be made to any connecting

services being provided by the multimodal supplier so that transit users are not unconvenienced by the deviation of atransit vehicle on one service. A
zero (or null) output shall be provided when no deviations are present.

4.1.2.5

This process shall provide the interface through which requests for preemption can be output from atransit vehicle. The output shall be received by
the process as aresult of data sent from another processin the Manage Transit function. The process shall provide the output in aform that can be
used by the controllers at intersections, pedestrian crossings and multimodal crossings on the roads (surface streets) and freeway network served by

the Manage Traffic function to provide priority of thetransit vehicle. If no datais received from the other process, or it shows that no preemptionis
needed, the process shall produce no output.

413

This process shall provide the transit vehicle' s current location with a high degree of accuracy. The location shall be computed by this process from
data sent by other processes that provides basic vehicle location and on-board vehicle conditions, such as proximity to transit stop, vehicle doors
opened or closed, etc. The data shall be output continuously by the process and sent to other processes for their use and for storage.

414

This process shall manage large deviations of individual transit vehicles, deviationsin rural areas, and deviations of large numbers of vehicles. The
process shall generate the necessary corrective actions which may involve more than the vehicles concerned and more far reaching action, such as, the
introduction of extravehicles, wide area signal preemption by the Manage Traffic function, the premature termination of some services, etc. All
corrective actions generated by this process shall be subject to the approval of the transit fleet manager before being implemented. Confirmation that
the requested overall priority has been given by the Manage Traffic function shall be received by the process.

4.15

This process shall provide transit vehicle operational datato processes within the Manage Transit function, and on request to the transit fleet manager
and the Manage Travel Demand facility in the Manage Traffic function. This process shall also provide transit probe and AVL information to the

Manage Traffic function. Transit probe information can be provided by fixed route, flexibly routed, and paratransit services. The datashall be
obtained by this process from another process that manages a store of transit vehicle operating data.

4.1.6

This process shall manage the store of transit vehicle operating data. When any new datais received from another process, this process shall load it
into the data store. This process shall also retrieve selected data on request from other processes in the Manage Transit function.

4.1.7

This process shall provide the interface through which multimodal transportation service providers are informed of transit vehicle schedule
deviations. The output delivered by the process shall result from input received from another process in the Manage Transit function, and shall relate
to the deviation of a number of transit vehicles such that the disruption will affect several services, possibly on different routes. The process shall

provide the output in aform that enables adjustments to be made to any connecting services being provided by the multimodal supplier so that transit
users are not inconvenienced by the deviations. A zero (or null) output shall be provided when no deviations are present.

4.1.8

This process shall provide customized sets of transit vehicle schedule deviations to travelers, the travel er information data archive, and to the media.
The process shall only provide data to the media and data archive when prompted by the arrival of new deviation datain the
transit_vehicle_operational_data store, which is maintained by another processin the Manage Transit function. The outputs shall be made available
following adirect request from the other ITS function, or as part of a subscription process relating to atraveler’ stransit profile. The process shall
obtain the required data from the process that manages the store of transit vehicle operating data. The process shall send kiosk and personal transit
deviation reguests to the archival process.
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4.1.9

This process shall collect and process vehicle maintenance data avail able to sensors on-board transit vehicles. When processed, the data shall be sent

by this process on request to another process in the Manage Transit function for storage astransit vehicle operating data so that it can subsequently be
used for work on future vehicle maintenance.

42.1.1

This process shall provide the interface through which processesin the Provide Driver and Traveler Service function can gain access to the Provide
Demand Responsive Transit Service facility. The process shall enable the interface to support the receipt of trip requests, their transfer to another
process for the actual demand responsive schedule generation, the output of the proposed schedule and their (possible) subsequent confirmation. The
process shall store the input and schedul e data relating to each request until such time as the request is confirmed or the datain the request is no longer
valid, e.g. the time(s) used in the proposed schedule has(ve) passed. The confirmation of a particular schedule shall be sent by the process to another
process that will enable the schedule to be implemented.

4212

This process shall provide the facility for the calculation of the location and availability of transit vehiclesfor usein demand responsive transit

operations. The process shall base its calculation on the vehicle' s current location and on the output from a process that determines vehicle availability
from datainput to sensors. The output shall be loaded by the processinto a store for use by another process.

4.2.1.3

This process shall provide dynamic routing and scheduling of transit vehicles so that a demand responsive transit service can be provided. The
generation of the specific route and schedule by the process shall beinitiated by arequest from the management process. The choice of route and
schedule produced by the process shall depend on what other demand responsive transit schedul es have been planned, the availability and location of

vehicles, and the relevance of any regular transit routes and schedules. The process shall send its output to another process for output to the
requesting process, and shall also load it into adata store for use if the schedule islater confirmed.

4.2.1.4

This process shall provide output when ademand responsive transit scheduleis confirmed. The outputs shall contain details of the schedule and shall
be sent to the transit fleet manager and to processes that provide interfaces to the transit driver, a store of data used by the regular transit routes and
schedule generation processes, and the transit driver schedule generation processes. The process shall obtain the data for the outputs from the store of
data provided by the schedul e generation process.

4215

This process shall manage data input to sensor(s) on board atransit vehicle. Dataincluding the vehicle savailability for use in demand responsive
transit services shall be provided by this process to other processes within the Manage Transit function.

4.2.1.6

This process shall provide the interface through which atransit driver will be sent instructions about the demand responsive transit schedul e that has
been confirmed. The process shall send the datain aformat that will enable the driver to implement the schedule. The output provided by the
process shall be available in audio or visual form in such away that while alerting the driver to the information it contains, it shall in no way impair
the driver’s ability to operate the vehicle in amanner that is both safe to its passengers, and to other vehicles on the roads and freeways. Theinput
and output forms shall also include those that are suitable for travelers with physical disabilities.

422

This process shall provide the interface to the store of current regular transit plans, i.e., routes and schedul es and demand responsive transit schedul es.
The process shall enable the store to be used by the Demand Responsive Transit facility as a source of data about regular transit serviceswhenitis

generating its schedules. The demand responsive transit schedule data shall be accessible as input to the regular transit route and schedule generation
processes.
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4231

This process shall generate new transit routes. The process shall use parameters set up by the transit fleet manager, operational data for the current
routes and schedules, plus the current routes and digitized map data, as sources of input from which the new routes are generated. The process shall
also use the requested input data containing the demand responsive transit routes and schedules. The generation of new routes by the process shall be
initiated as aresult of datareceived from the transit fleet manager interface process, with the output being sent to other processes for storage. The
output data produced by the process shall include sufficient data for a specialist map data provider to generate maps showing transit routes and stops,
either as separate data or as part of the general digitized map data provided to other I TS functions.

4.2.3.2

This process shall generate new transit schedules for use by the regular transit operation. The process shall use parameters set up by the transit fleet
manager, operational datafor the current routes and schedules, plus the current routes and schedul es themselves, as sources of input from which the
new schedules are generated. The process shall also use the data containing the demand responsive transit routes and schedules to generate the new
schedules. The generation of new schedul es by the process shall be initiated as aresult of datareceived from the transit fleet manager interface
process or arequest for servicesto a parking lot. The process shall send its output to another process for storage.

4.2.3.3

This process shall obtain transit routes and services data and distribute it to I TS functions that are outside the transit center. The process shall run
when arequest for datais received from an external source, or when fresh dataisreceived. Inthe latter case, the data shall only be sent by the
process to the multimodal transportation service provider. For datarequests that include an origin and a destination, the process shall only provide
details of the transit service(s) that link the two points. The details shall only cover those portion(s) of the service(s) that are needed to complete the
requested trip and not full details of the services.

4234

This process shall provide the interface through which the transit fleet manager controls the generation of new routes and schedul es (transit services).
Thetransit fleet manager shall be able to review and update the parameters used by the routes and schedul es generation processes and to initiate these
processes. This process shall also act as the interface through which the Manage Demand facility in the Manage Traffic function can request changes
to the current routes and schedules in its efforts to adjust the modal split of travelers’ tripsin order to make the most efficient use of the road and
highway network served by the local ITS functions. Theinput and output forms shall include those that are suitable for travel ers with physical
disabilities.

4.2.3.5

This process shall collect transit operational dataand load it into a data store for use by the routes and schedul es generation processes. The data shall
be provided to this process by other processesin the Manage Transit function and shall enable an accurate picture of how routes and schedules are
currently operating in terms of the numbers of vehicles that are available, the numbers of passengers that they are carrying, and the numbers of
passengers passing through each roadside facility (transit stop).

4.2.3.6

This process shall obtain transit routes and services data and distribute it internally to other processesin the Manage Transit function. The process
shall only provide its outputs when fresh datais received from another process. If this does not happen for along period of time (days), then the
process shall initiate its own request for fresh data.

4.2.3.7

This process shall provide the interface through which transit routes and schedul es can be exchanged with other transit centers (Other TRM). This
data shall be output when datais received from another (local) process and shall enable coordination between services provided by adjacent transit
operations, particularly where they serve the same geographic areas. The process shall also provide routes and schedules to the local process when
the datais received from other transit centers.
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4.2.3.9

This process shall provide updates to the store of digitized map data used by the transit route generation process and as the background for displays of
transit services requested by the transit fleet manager. The process shall obtain the new data from a specialist data supplier or some other appropriate
data source, after receiving an update request from the transit fleet manager interface process within the function. The processes requiring data for use
in transit route generation and as the background to displays will read the data from the store loaded by this process.

424

This process shall obtain transit passenger and deployment data, transit user payment transaction data, transit emergency data, transit security data,
maintenance and personnel data, and distribute it to the Manage Archive Datafunction. The process shall run when arequest for datais received from
an external source, or when fresh dataisreceived. All inputsto this process are unsolicited, and all outputs are solicited, except that the
‘transit_archive_status' isasolicited input.

43.1

This process shall monitor the condition of atransit vehicle. It shall use the transit vehicle maintenance specification to analyze brake, drive train,
sensors, fuel, steering, tire, processor, communications equipment, and transit vehicle mileage to identify mileage based maintenance, out-of-
specification or imminent failure conditions. The dataresulting from this analysis shall be loaded by the process into the store of transit vehicle

operations data, through the output flow transit vehicle maintenance. Thisdataisthen sent to the process that generates transit vehicle maintenance
schedules.

43.2

This process shall generate transit vehicle maintenance schedules and includes what and when maintenance or repair isto be performed. Transit
vehicle availability listings (current and forecast) shall also be generated by the process to support transit vehicle assignment planning. The

mai ntenance and/or repair that isto be performed on the transit vehicle shall be scheduled by the process for a specific month, week, day(s), and
hour(s). The availability of the transit vehicle that is also output by the process shall be based upon the transit vehicle maintenance schedule. The
process shall load each transit v ehicle maintenance schedule that it produces into the store of transit vehicle operations data, through the process that
maintains this data store.

4.3.3

This process shall assign transit maintenance personnel to atransit vehicle maintenance schedule. The maintenance schedule shall be received from
another process and shall define what and when maintenance repair isto be performed to a specific transit vehicle. The process shall base the
personnel assignment upon details about the personnel obtained from the transit fleet manager and held in alocal data store. These details shall
comprise personnel eligibility, work assignments, preferences and seniority. The process shall also provide these details to the transit fleet manager
on request. When awork assignment has been generated, the process shall send it to the transit maintenance personnel and also to the process that

monitors and verifies maintenance work activity. The input and output forms shall include those that are suitable for travel ers with physical
disabilities.

434

This process shall verify that the transit vehicle maintenance activities were performed correctly and that a time stamped maintenance log for record
keeping was generated. The correctness of the maintenance activities shall be judged by the process against the transit vehicle' s status, the

mai ntenance personnel’ swork assignment, and the transit mai ntenance schedul es produced by other processes. The process shall save atime
stamped record of all the maintenance activities performed on the vehicle into the transit vehicle maintenance log.

435

This process shall provide the transit fleet managers with the capability of requesting and receiving transit vehicle maintenance information. The
process shall obtain the datafor each request from the store of transit vehicle operations data, through the process that manages the data store, and
shall produce the output to the transit fleet manager in an easily understood form. The input and output forms shall include those that are suitable for
travelerswith physical disabilities.
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4.3.6

This process shall provide the transit maintenance personnel with the capability to update transit vehicle maintenance information. The process shall

send the data received from the transit maintenance personnel to the transit vehicle operations data store management process for use by other
processes.

4.3.7

This process shall manage the store of transit vehicle operations data. 1t shall be able to load data it receives about vehicle maintenance into the store
and provide that data on request to other processes.

44.1.1

This process shall manage the security in the transit system by monitoring for potential incidents. Data shall be obtained by the process from avariety
of sources and assessed for any security problems. Problems shall be passed by the process to the transit system operator for review and the required

action. Information about incidents shall also be sent by this process to another process for output to the media, using interface parameters set up by
the transit system operator.

4.4.1.2

This process shall support the management of emergencies that occur in the transit system by processing information received from transit vehicles.
The process shall accept inputs from either the transit vehicle driver or atransit user, the latter through such interfaces as panic buttons, alarm
switches, etc. The reported emergencies shall be sent to another process for action by the transit system operator and subsequently for output to the
media. The process shall also send acknowledgment data to the process providing the interface to the transit driver.

4.4.1.3

This process shall provide an interface for the transit system operator to identify and act upon potential information security problems and
emergencies. Thisinformation shall be provided by other processes through input data flows. This process shall also provide the capability for the

transit system operator to update parameters that control the output of data about the potential security problems to the media. The input and output
forms shall include those that are suitable for travel ers with physical disabilities.

4414

This process shall provide the interface through which information about security problems and emergencies detected within the transit system are
distributed directly to the media and other information systems. This process shall construct its output from the data supplied by other processes.

This data shall contain parameters that define the way (format, content, etc.) in which the information is output by the process. The input and output
forms shall include those that are suitable for travel ers with physical disabilities.

4.4.1.5

This process shall provide an interface to the transit vehicle through which the driver can both report an emergency situation and receive an

acknowledgment. The process shall provide thisinterface in such away that its operation for both inputs and outputs shall be transparent to transit
users on board the vehicle and to anyone outside the vehicle, and shall not compromise the safe operation of the vehicle by the driver.

4.4.1.6

This process shall collect data about emergencies that occur on-board transit vehicles for output to the media and the Manage Emergency Services
function. These emergencies may be reported by either the transit driver or atransit user, the latter through such interfaces as panic buttons, alarm
switches, etc. For output to the mediainterface process, the data shall be combined with the data in the mediainterface parameters data store.

4.4.1.7

This process shall monitor the secure area environment. Data shall be obtained by the process from a variety of sources and assessed for any security
problems. Problems shall be passed by the processto other processes for review and the required action. Information about incidents shall also be

sent by this process to another process for output to the media, using interface parameters set up by the transit system operator. The process shall
also provide facilities for the control of video cameras and audio output in the secure area environment.

4.4.1.8

This process shall provide an interface in the Provide Driver and Traveler Services function through which travelers can declare emergencies. The
traveler may be at akiosk or other device, transit stop, transit depot, etc. The input and output forms shall include those that are suitable for travelers
with physical disabilities.
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4.4.2 This process shall provide transit fleet managers with an interface through which they can control the coordination data sent to the Manage Emergency
Services function following the detection of a security problem or emergency within the transit operations network by other processes. The process
shall use datafrom the store of predefined responses to security problems and emergenciesin the outputsthat it sends to the Manage Emergency

Services function. If no match can be found then the process shall send all the available data to the transit fleet manager for action. The input and
output forms shall include those that are suitable for travelers with physical disabilities.

4.4.3 This process shall provide the interface through which the transit fleet manager can enter and review predefined responses to security problems and
emergencies that have been detected by other processes within the Manage Transit function. This data shall be stored in aform which can be used by
another processto provide coordination data to the Manage Emergency Services function. Theinput and output forms shall include those that are
suitable for travelers with physical disabilities.

45.1 This process shall assess the transit driver’s performance at previous work assignments. The process shall carry out this activity by 1) utilizing
standardized performance evaluation criteria set forth by governmental regulations and transit operating company policies, 2) assessing the transit
driver’sdriving history, and 3) assessing comments from the transit driver’s supervisor(s). It shall also usethe details of any moving violations or
accidents, supervisor comments, government regulations, and company policies. The data shall be sent to this process by the process that provides
theinterface to alocal data store, each time that the store is updated with driver performance data.

45.2 This process shall assess the transit driver’s availability based on previous work assignments plus health and vacation commitments. The process
shall carry out this activity by 1) utilizing standardized transit driver work criteria set forth by governmental regulations and company policies, 2)
monitoring the transit driver’s health status and vacation status, and 3) monitoring the transit driver’s accumulated work hours. The data shall be sent
to this process by the process that provides the interface to alocal data store, each time that the store is updated with driver availability data.

453 This process shall assess the transit driver’s cost effectiveness when carrying out previous work assignments. The process shall perform this activity
by 1) utilizing standard transit driver cost criteria set forth by governmental regulations and company policies, and 2) monitoring the transit driver’s

hourly wage and accumulated work hours. The data shall be sent to this process by the process that provides the interface to alocal data store, each
time that the store is updated with driver cost effectiveness data.

454 This process shall assess the transit driver’s eligibility for future work assignments. The process shall carry out this activity by 1) monitoring the
transit driver’s performance, availability and cost effectiveness, 2) utilizing standardized transit driver eligibility criteria set forth by governmental
regulations and company policies, and 3) ensuring that the transit driver has the required experience, education and certifications. The data shall be

sent to this processin one of two ways: 1) by the process that provides the interface to alocal data store, each time that the store is updated with
driver eligibility data, or 2) the dataiis produced as the result of analysiswork carried out by other processes within the Manage Traffic function.

455 This process shall assign transit driversto transit schedules. Thetransit driver’s eligibility, route preferences, seniority, and transit vehicle availability

shall be used by the process to determine the transit driver’ s route assignment. The output produced by the process shall be sent to the transit driver in
the form of the next work assignment. The input and output forms shall include those that are suitable for travelers with physical disabilities.

4.5.6 This process shall provide the interface through which the transit driver can input datato the store of transit driver information. The interface
provided by this process shall enable the transit driver to update personal availability and route assignment information. The input and output forms
shall include those that are suitable for travelers with physical disabilities.

March 29, 2002 B-19 Final



Technical Memo #2 Thurston Region System Architecture

P-Spec Nbr

Description

4.5.7

This process shall provide the interface between the transit fleet manager and the store of driver information. The interface provided by the process

shall enable the fleet manager to review and update transit driver information. The input and output forms shall include those that are suitable for
travelerswith physical disabilities.

458

This process shall provide the read and write interface to the store of transit driver information. The interface enables the contents of the store to be
updated with inputs received from the transit driver and transit fleet manager via other processes, as well as, inputs resulting from analysis of driver
availability, cost effectiveness, eligibility, and performance carried out by other processes. The process shall also supply data to these processes when
the store is updated with information from the transit driver and fleet manager. It shall also supply datato the process that generates driver route
assignments when any of the analysisinputsis received.

46.1

This process shall detect embarking transit users on-board atransit vehicle and read data from the payment instrument that they are carrying. The
process shall provide an image of all transit users which shall be used for violation processing of those who do not have a payment instrument or

whose transit fare transaction fails. It shall obtain an image of the required accuracy under all lighting conditions and over the range of speeds with
which transit users will pass through the fare collection point on atransit vehicle.

4.6.2

This process shall determine the transit user’ stravel routing based on the transit vehicle’s current location and the user’ s destination. The process
shall support the transit user’ srouting, enabling it to include travel on the vehiclefor al or part of its route and (possibly) transfer to another vehicle
on another route. In order to achieve this capability, the process shall have access to the complete range of transit services (routes and schedul es) that

are availableto thetransit user. Thetransit vehicle slocation shall be provided by other processes within the Manage Transit function. Details of all
transactions with the transit user’ s payment details removed, shall be sent by this processto the interface process for loading into a data store.

4.6.3

This process shall calculate the transit user’ s fare based on the origin and destination provided by the user. The process shall calculate the fare using
the transit routing, transit fare category, and transit user history components of the ride data, in addition to information provided by the interface
process for the transit fares data store. The accumulated data shall be sent by this process to another process for the actual implementation of the fare
payment transaction.

4.6.4

This process shall manage the transit user fare payments on-board atransit vehicle. The process shall receive information about the fare that isto be
paid and the method of payment adopted by the transit user. It shall always support two modes of operation to complete the back end financial
processing: infrastructure interactive, or semi -autonomous batch processing. The interactive method shall be used for individual transactions, such
asthose in paratransit type operations where value/volume ratios are high. 1t shall send transit user fare payment datato processes in the Provide
Electronic Payment Services function for financial authorization and transaction processing, plus the return of the result for display to the transit user.
A failed transaction shall result in the transmission of an image of the transit user to another process. Batch processing shall be used by the process
for routes where value/volume rratios are low. It shall be performed using all the same data flows and processes as in the interactive method, except
that transaction records are queued in atransaction buffer store which shall be maintained by this process. The accumulated datafor the fare
transactions shall be sent to the Provide Electronic Payment Servicesfunction on command from the transit vehicle driver, or when the transit vehicle
has reached a convenient point onitsroute. Thetransit vehicle driver shall be notified when batch processing has completed successfully. In either
mode of operation, arecord of the status of all transit fare processing shall be sent to an interface process for the fare collection storage database.

4.6.5

This process shall provide the fare payment interface for the transit user on-board atransit vehicle. The process shall prompt the transit user for
information necessary that has not been provided for the transaction. The result of the transit service ride fare payment plus other services request

and payment, shall be reported back to the transit user by the process. Theinput and output forms shall include those that are suitable for travelers
with physical disabilities.
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4.6.6

This process shall provide a database on-board the transit vehicle for usein fare processing. The database shall contain transit fare information from
which the fares for all possible trips within the transit operational network can be determined.

4.6.7

This process shall provide passenger loading and fare statistics datato other ITS functions. The process shall send the data automatically at regular

periodic intervals using data collected in the store of fare transaction data. This store receives data from the process that interfaces to the user on-
board atransit vehicle.

4.6.8

This process shall act as the interface for advanced payment of tolls and parking lot charges from the transit user. Requests for these advanced
payments shall be passed to other processesin the Provide Electronic Payment Services function for transaction processing. The process shall ensure
that the response to these requests from transit usersis returned to the transit vehicle from which it was made.

4.7.1.1

This process shall communicate with the Transit Management Center (TRMC) by providing public transit information at roadside locations. These
locations may consist of transit vehicle stops or other locations that provide general public transit information. The process shall enable the roadside
unit to obtain information about the transit services on request from the local transit user interface process and to receive data about late running
services from other processes within the Manage Transit function. The received data shall be loaded into alocal data store for future use. Theinput
and output forms shall include those that are suitable for travelers with physical disabilities.

4.71.2

This process shall provide the roadside (transit stop) interface through which transit users receive information about an approaching transit vehicle or
onethat has already arrived. The process shall output the datato the transit user as soon asit is received and shall load the datainto the local store for

future use. Output of the data shall be maintained until the vehicle leaves the stop, when the process shall cease output of the data and delete it from
thelocal store. Theinput and output forms shall include those that are suitable for travelers with physical disabilities.

4.7.2.1

This process shall detect transit users embarking at a roadside transit stop and read data from the payment instrument that they are carrying. The
process shall provide an image of all transit users which shall be used for violation processing of those who do not have a payment instrument or
whose transit fare transaction fails. It shall obtain animage of the required accuracy under all lighting conditions and over the range of speeds with
which transit users will pass through the fare collection point at the roadside, i.e., atransit stop.

4.7.2.2

This process shall determine the transit user’ stravel routing based on the user’ s destination and the location of the roadside transit stop from which the
route request is being made. The process shall support the transit user’s routing enabling it to include travel on all or part of the route(s) operating
from the stop and (possibly) transfer to another route. In order for thisto be achieved, the process requires access to the complete range of transit

services (routes and schedul es) that are available to the transit user. Details of all transactions with the transit user’ s payment details removed, shall be
sent by this process to the interface process for loading into the transit roadside fare collection data store.

4.7.2.3

This process shall calculate the transit user’ s fare based on the origin and destination provided by the user. The process shall calculate the fare using
the transit routing, transit fare category, and transit user history components of the ride data together with data provided by the interface processto the
database of transit fares. The accumulated data shall be sent by the process to another process for the actual implementation of the fare payment
transaction.
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4.7.2.4

This process shall generate the data necessary to enable the financial transaction between the transit user and the transit provider to be completed at the
roadside, i.e., at atransit stop. The process shall accept and process current transit passenger fare collection information. The process shall perform
the front end transaction between the transit user and the transit system, and use the infrastructure interactive mode of operation to complete the back
end processing. This means that the process shall send data about each transaction to processes in the Provide Electronic Payment Services function
for the back end financial authorization and transaction processing. The process shall then await the return of the result for display to the transit user
before accepting the next transaction. A failed transaction shall result in the transmission of an image of the transit user to another process. A record
of the status of all transit fare processing shall be sent to another processfor storage in afare collection database.

4.7.2.5

This process shall provide the interface for the transit user at the roadside, i.e., at atransit stop. The interface shall enable the transit user to specify
the required destination of atransit service ride and request other (yellow pages) services. The process shall prompt the transit user for information
necessary for the transaction that has not been provided. The result of the transit service ride fare payment plus other services request and payment,
shall be reported back to the transit user by the process. The input and output forms shall include those that are suitable for travelers with physical
disabilities.

4.7.2.6

This process shall provide a database at the roadside, i.e., atransit stop, for usein fare processing. The database shall contain transit fare information
from which the fares for all possible trips within the transit operational network can be determined.

4.7.2.7

This process shall create passenger loading and fare statistics data based upon data collected at the roadside and send this data to the store of transit
operations data. The process may send the data at regular periodic intervals, on-demand, or through some other trigger mechanism. The process shall

create its outputs using information collected in the store of fare transaction data. This dataisreceived from other processes at theroadside, i.e., at a
transit stop.

514

This process shall enable existing emergency centersto receive emergency calls, determine response requirements to the extent necessary to route the
information, and route distress calls and emergency information to predesignated responding agencies and vehicles. All identified emergency
information shall be provided by the processin a standard format as required. The process shall also communicate with commercial fleet managers to
obtain details of cargo and other vehicle datawhere this will affect the response of the emergency services, e.g., in the case of avehicle carrying a
HAZMAT load. The current status of all emergency service responses shall be stored by the processin an action log, for access by the
communications process.

515

This process shall manage the store of datathat defines the way in which the emergency service resources shall be deployed in response to

emergencies. Deployment shall vary by certain criteria, such as, type of emergency, source of information, time of day, location, etc. Parametersto
define this allocation shall be loaded into the data store following receipt from the process that provides the emergency services operator interface.

531

This process shall select the appropriate emergency services and their vehicle(s) to respond to incidents. The process shall determine the type and
number of vehicles to be dispatched, and provide the vehicle(s) with information on the type and location of theincident. It shall request data about
the vehicles that are available from the interface process to the data store of emergency vehicle status. Once the vehicle determination has been
made, the status data shall be changed by the process, and incident data sent to the process responsible for the actual dispatch of the vehicle(s).

53.2

This process shall direct selected emergency vehicles and driversto respond to an incident, receive acknowledgment that they will in fact respond, and
provide them with the location and details of the incident that was pre-cal culated and sent to this process. If called for, the process shall send detailsto

the Manage Traffic function to request atraffic control preemption be provided for the vehicle(s) if that mode of priority is available and chosen. The
datafor the emergency vehicle driver shall be sent to the driver interface process.
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5.3.3 This process shall manage information about the location of all emergency vehicles available for dispatch and that have been dispatched, and the
ETA for vehicles en route. The process shall send this datato the store of emergency vehicle status data. If the vehicleison itsway to an
emergency, asindicated by the received vehicle status, the process shall also send data to processes in the Manage Traffic function that will enable
the vehicle to have whatever level and mode of priority is available and granted at traffic signals.

5.34 This process shall assess the status of emergency vehicles that are responding to an incident. 1n making its assessment, the process shall use datafrom
the process managing a store of vehicle status, plus data from the emergency vehicle driver interface process. The process shall send the results of the
assessment to the process responsible for managing emergency and emergency response information and update the store of vehicle status.

5.3.6 This process shall maintain a data store of the current status of all emergency vehicles available for dispatch and that have been dispatched. It shall

provide data from the store on request from other processes and shall update the contents of the store with new data received from other processes.
The process shall output the status of avehicle to the process responsible for vehicle tracking for aslong asit ison itsway to an incident, to update
ETA estimates and enable local vehicle priority to be given at intersections, if that mode of priority is chosen and granted.

53.7

This process shall calculate and assign emergency vehicle routes for incident assistance upon request.

545

This process shall manage the details of fare collection violations reported by the Manage Transit function that have taken place on-board a transit
vehicle. The process shall use the parametersin the store of vehicle fare collection violation (enforcement) data to process and send the information

to the correct law enforcement agency. This process shall also maintain the vehicle fare collection enforcement data store, entering all information
received from other processes.

547

This process shall manage the details of fare collection violations reported by the Manage Transit function that have taken place at the roadside, i.e., at
atransit stop. The process shall use the parametersin the store of roadside fare collection violation (enforcement) data to process and send the
information to the correct law enforcement agency. This process shall also maintain the roadside fare collection enforcement data store, entering all
information received from other processes.

6.1.1

This process shall obtain all the information needed to fulfill the traveler’ srequest for atrip. The process shall support the request for trips that
require the use of one or more modes of transport, and shall use the preferences and constraints specified by the traveler in the trip request, plus data
from the store of trip planning parameters, to select the most appropriate modes. It shall send details of the trip requirements to the specialized
processes that provide route information for the different modes of transport. When route datais received back from these processes, this process
shall ensure that the whole trip is covered by one coherent route for which all the data such as costs, arrival times, and modal change points are
known. Theinformation provided to the traveler by the process shall be sufficient to enable the traveler to understand the routing, modes and cost of
thetrip. Thetrip information shall be stored for possible use in subsequent trip confirmation. The process also includes parking lot data. Thisdatais
used intransactions requiring electronic payment of parking lot services, aswell asfor atraveler making a parking lot reservation. This process shall
exchange all input and output data from and to the traveler with the appropriate traveler interface process. Thetraveler shall send parking lot data,
traveler trip requests, and traveler current condition requests to the archival process.

6.1.2

This process shall confirm atrip previously requested by atraveler and any financial transactions that this may require. The process shall base the trip
confirmation upon information created by the process responsible for trip planning and stored locally. Confirmation details shall be sent to specialized
processes (such as those responsible for demand responsive transit, ridesharing, etc.) to make reservations for their services. The response to these
reservation requests and any necessary payment transactions shall be sent to the traveler. This process shall exchange all input and output datato and
from the traveler viathe appropriate traveler interface process. The trip confirmation shall be sent to the archival process.
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6.1.3 This process shall collect data about servicesthat are available to travelers from multimodal service providers. These suppliers shall be those that
provide travel servicesthat are not part of regular transit or demand responsive transit operations, e.g. heavy rail, and may not involve surface
transportation, e.g. ferry and airline operations. The process shall provide data formatted for use as part of atraveler’s multimodal trip, and shall
support subsequent confirmation of any portion provided by the Multimodal Service Provider.

6.1.4 This process shall manage the data store containing parameters used by the trip planning processes. These parameters shall govern the way in which

multimodal trips are planned by other processes within Provide Trip Planning Services. This process shall accept inputs from the | SP Operator to
define or update trip planning parameters. This process shall output these trip planning parameters to the ISP Operator.

6.1.5 This process shall receive al traveler requests, such as requests for traffic and transit information, requests for current conditions such as weather, trip
requests, guidance route requests, advisory requests, yellow page information requests, and service confirmations. These requests shall be stored in
the service_req_and_confirm_data data store and output to the traveler information data archive. The process shall run when a new request or
confirmation is received from an external source.

6.1.6 This process shall accept traveler information service requests and confirmations, parking management information, payment transaction data,
rideshare reguests, commercial and non-commercial probe data, route guidance data, and origin/destination data, and storeit initslocal traveler info
data archive data store, together with a catalog to describe the data. When requested by the Manage Archive Data function, thisinformation will be
sent to that function. The process shall also provide a control interface to the | SP operator, responding with the status received from the requester of
the archive. The process shall run when arequest for data or acatalog is received from an external source, when acommand is received from the ISP
Operator, or when fresh dataiis received.

6.2.1.1 |Thisprocessshall collect and fuse traffic data that will be used to create broadcast or advisory messagesto travelers. The input datafor this process
shall consist of historical, current, and predicted traffic and planned event data. The process shall extract from the data those elements appropriate for
advisory or broadcast messages and load it into the store of traveler_traffic_information_data store. The data can be provided to the process either via
direct request from the process or as aresult of periodic (unrequested) updates.

6.2.1.2 |Thisprocessshall provide advisory datato usersin vehicles (driversor transit users) as aresult of arequest fromthedriver or transit user. (e.g. This
process supports a request/response type of exchange with the user.) The advisory information is extracted from the data stores of traveler traffic and
transit information. The process shall have the capability to filter the advisory data, read from the data stores, store so that the output only contains
datathat isrelevant to the current location of the vehicle from which the request was made. When the user requests |location specific data, the
vehicle's location shall be provided to the processin the request message. Advisory data requests shall be sent to the data archival process.

6.2.1.3 | Thisprocessshall collect and fuse transit advisory data that will be used to create broadcast or advisory messages to travelers. The process shall
extract from the data those elements appropriate for advisory or broadcast messages and load it into the traveler_transit_information_data store. The

data can be provided to the process either via direct request from the process or as aresult of periodic (unrequested) updates. The process shall fuse
all thereceived datainto a coherent set, which isloaded into atraveler_transit_information_data store for access by other processes.

6.2.1.4 | Thisprocessshall extract advisory datafrom stores of traveler traffic and transit information at locally determined intervals and send it out to drivers
or transit usersin vehicles as wide area broadcast messages. The content and rate of these messages shall be based upon parameters from the
broadcast_parameters_data store, which is managed by the ISP operator.
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6.2.1.6

This process shall gather transit advisory data and provide it via another processto the transit user on-board atransit vehicle. Theinterface shall
receive requests from the transit user specifying the required destination of atransit service ride and other (yellow pages) type services. Thetransit
user may also request and receive information about the state of traffic on the roadway, as well astransit route and stop data (i.e., traffic and transit
advisory data). This process extracts datafrom the store of traveler transit information upon request for advisory data from the driver or transit user
inavehicle. The process shall filter the dataread from the store so that output only contains that which is relevant to the current location of the
vehicle from which the request was made. The vehicle' slocation shall be provided to the process in the request data. The input and output forms
shall include those that are suitable for travelers with physical disabilities.

6.2.2

This process shall provide in-vehicle advisory and broadcast datafor output to drivers and transit users. The process shall format requests from users
for advisory data and output the requests to other processes. The request for advisory data shall allow the user to request only information relevant to
the location of the vehicle. The request may be repeated, periodically, or when the vehicle changes |ocation by a distance determined by the
implementation. Data broadcast to the driver shall include traffic related data (incidents, link data and in-vehicle signage), aswell as data from the
vehicleitself. Thisvehicle dataincludes vehicle conditions, smart probe data, safety and pasition warnings, and enhanced vision images. Safety and
warning messages shall be prioritized by the process to supersede advisory and broadcast messages. The process shall also support the transfer of
reservation reguests from the usersin vehicles for other services such as yellow pages.

6.2.3

This process shall provide a data input and output interface for atransit user on-board atransit vehicle. The process shall enable traffic and travel
advisory information, plus yellow pages information to be requested and output to the transit user. When constructing the outputs the process shall
use the data in the store of vehicle display definitions data. 1n addition to the traveler’ s request/response for information, broadcast advisories about
theimminent arrival of thetransit vehicle at the next stop are also displayed for the transit user. The process shall handle all inputs and outputsin
such away that they do not impair the vehicle driver’s ability to control the transit vehiclein a manner that is saf e to both its occupants, to other road
and freeway users, and to pedestrians. The input and output forms shall also include those that are suitable for travelers with physical disabilities.

6.2.5

This process shall provide a user interface for adriver through which traffic and travel advisory information can be obtained. The process shall
enable traffic and travel advisory information to be requested and output to the driver, and shall also support the automatic output of wide area
broadcast information (including in vehicle signage) to the driver. The process shall support output of safety and vision enhancement information to
the user. When constructing all outputs the process shall use the vehicle_display_definitions_data store parameters. One purpose of the
vehicle_display_definitions_data store isto provide atranslation table for road sign and message templates used for in-vehicle display. Part of the
input interface provided by the process shall enable the driver to invoke and cancel automatic control of the vehicle including the use of automated
highway system (ahs) lanes. The process shall support inputs from the driver in manual or audio form, and shall provide its outputs in audible or

visual forms. Visual output may be either in hardcopy, or asadisplay. Both types of output shall not impair the driver’ s ability to control the vehicle
in a safe manner.

6.4.1

This process shall accept and screen travel er requests for ride-sharing. These requests shall be sent to the process as aresult of trip plan requests
received from travelers by other processes. This process shall use eligibility datafrom alocal rideshare_data store, to screen travelers before they are
matched with other travelers and to enable ridesharing for all or part of their proposed trips. Traveler rideshare requests and rideshare data from the
rideshare_data data store shall be sent to the data archival process.
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6.4.2

This process shall match travelersfor ridesharing trips. The process shall attempt to achieve amatch by considering some or all of the following: the
origin and destination of the traveler’ s proposed trip, any routing constraints, preferences specified by the traveler, compatibility of thisrideshare
with rideshares confirmed by other travelers, the requesting traveler’ s eligibility data, and traffic data obtained on request from the Manage Traffic
function. The process shall consider the possible disbenefits to other travelers who will be part of the same rideshare when finding the rideshare best
suited to the travel er s requirements. The process shall store data about selected ridesharesin the rideshare_data store, and shall update the data
when confirmation of the rideshare acceptance is received from another process.

6.4.4

This process shall confirm the traveler’ s rideshare match and initiate a payment transaction where appropriate. The process shall send the payment
transaction data for action by a processin the Provide Electronic Payment Services function. The results of thistransaction shall be sent by this

process to the process providing the overall trip confirmation. Once arideshare match is confirmed, this datais sent to the rideshare match process
whereit can be factored in to subsequent matches.

6.5.1

This process shall collect and update data about incidents, road construction, weather, events and yellow pages data. This data shall be obtained by

the process from other I TS functions and from outside sources such as the weather service, yellow pages service providersand the media. The
process shall load the datainto alocal store for use by the process that provides yellow pages

information and reservations.

6.5.2

This process shall provide information and reservation services obtained from yellow pages service providers. The process shall provide the
information and reservation data so that it can easily form part of atraveler’ sinformation request or trip planning activities. The process shall be able
to request additional yellow pages information if the process cannot find the required datain the tourist_information data store. The process shall
send requests for payment to a process in the Provide Electronic Payment Services function for action, and shall send the response back to the process
from which the payment request wasreceived. Thetraveler’syellow pages requests shall be sent to the data archival process.

6.6.1

This process shall manage the creation of multimodal routes (those with one or more modes in them) in response to traveler s trip or route requests.
It shall support on-line route guidance for travelers using personal devices, route guidance for vehicles, selection of specialized vehicle based routes
for other ITS functions, (such as Manage Emergency Services and Manage Commercial Vehicles), and selection of multimodal routesin response to
trip planning requests from travelers. The multimodal routes provided by the process shall take account of the traveler’ s preferences and constraints.
Constraints can include the access needs of those with disabilities. Preferences can include minimizing waiting time at modal interchange points,
level of traveler security, or minimum cost. Trip requests, traveler route requests, and travel er route acceptances shall be sent to the data archival
process.

6.6.2.2

This process shall update the data stores containing information which is used by the another processto calculate vehicleroutes. This process shall
also provide data about links (speed or travel times), and queues to be broadcast to vehicles(to support autonomous guidance with dynamic link
updates). The process shall fuse link and queue data received from Manage Traffic sources with probe data received from vehicles under
infrastructure based route guidance, or with probe data obtained from other sources (such as from an electronic toll collection system). The process
shall obtain route segment data as requested data or as data received at periodic intervals from other ITS functions. The process shall have the
capability to request data about route segments outside its own area by sending a data request to the process that provides the interface with other
ISP's. Link addresses, mapped to other I SPs, will be maintained by this process and stored in the link_data_store. Usage of current road networks
shall be sent to the data archival process.
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6.6.2.3

This process shall obtain from another | SP current or predicted data for road links that are outside the area served by the local supplier. Thisarea,
which may be defined on a geographic or jurisdictional basis, isthe portion of the transportation network on which the | SP maintains real time
information. Identification of which ISP to contact is based upon a store that maps a link to the | SP which maintains real time information about this

link. If there is no map to another ISP in the data store, then the process will return default or static datafor thelink(s). This process shall also
respond to similar requests from other ISPsfor real time data on links within the local database.

6.6.2.4

This process shall provide the interface to map update providers, or other appropriate data sources, through which updates of the digitized map data
can be obtained. The process shall request new data from the provider on request from the ISP operator interface process. The datareceived from
the supplier shall be loaded into athe map_data for_route_selection data store by the processin such away that it can be easily used by the route
selection process in determining vehicle routes, trip planning, and on-line vehicle guidance.

6.6.2.6

This process shall calculate route segment travel times from vehicle probe data. The probe data shall be accepted by the process from avariety of
sourcesincluding toll collection points and vehicles receiving on-line infrastructure based guidance. The process shall be responsible for combining
the data obtained from these sources and producing one set of route segment travel times or route segment speeds. The process shall indicate route
segments for which no data, or insufficient data, isavailable (thisindication could be by setting the link time or speed to zero). Vehicle guidance
probe data shall be sent to the data archival process.

6.6.3

This process shall provide the interface to a map update providers through which to obtain fresh updates of digitized map data used in identification
of non-vehicle portions of routes. The process shall request new data from the provider on request from the ISP operator interface process. The data

received from the supplier shall be loaded into the map_data for_general _use data store by the processin such away that it can be easily used by the
route selection process in determining non-vehicle routes for use in on-line traveler guidance and trip planning.

6.6.4

This process shall determine routes that are based on regular transit services. Routes shall be provided by the processto travelersin responseto trip
planning and on-line personal guidance requests. The data provided by the process shall be different for the two types of requests since trip planning
information will not need the detail that guidance datarequires. The process shall base routes on the current state of the regular transit services using
data obtained from processesin the Manage Transit function. It shall also respond to any preferences and constraints, such as those for travelers with
special needs, that are specified in the route request. Data on the current use of transit routes in on-line guidance shall be provided by the process to

the Manage Demand function to aid in demand management. This data on current use of the transit routes in on-line guidanceis stored in the
transit_mode_routes data store.

6.6.5

This process shall determine routes, or portions of routes, not based on useof vehicles or regular transit services. Routes shall be provided by the
process for travelersin response to trip planning, on-line personal guidance requests, and for dataarchival. Data provided by the processwill be
different for the two types of requests since the datafor trip planning will not need the level of detail that guidance datarequires. The process shall
calculate its routes using digitized map data obtained and updated by another process. It shall make use of the alternative modes, (such asferries,

walking, cycling, etc.) that have been specified in the route request, and shall also take account of any preferences and constraints, (such as those for
travelers with special needs). Dataon current use of routesin on-line guidance shall be provided by the process to the Manage Demand function.

6.7.1.1

This process shall respond to the input of arequest from adriver for action by the emergency services. Input of the request shall be received by the
process from the driver via a panic button or some other functionally similar form of input device provided as part of the in-vehicle equipment. When
theinput is received, the process shall send a message to the communications process, containing the vehicle' s current location, itsidentity and basic

vehicle datarelevant to its current condition, aswell as any other data, such as personal medical history, vehicle orientation, etc., that may be
developed in-vehicle by other systems.
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6.7.1.2

This process shall prepare and send an emergency message from adriver to the Manage Emergency Services function. The message shall only be sent
by the processin response to data received from another process that monitors driver inputs. Once an emergency message has been sent, the process
shall send a message to that effect to another process in the Provide Vehicle Monitoring and Control function for output to the driver. The process
shall then await aresponse from the Manage Emergency Services function, and then send a detailed message to the other process for output to the
driver. Output of the emergency message to the Manage Emergency Services function shall be repeated by the process at regular intervals until a
response isreceived.

6.8.1.5

This process shall provide an emergency notification interface for atraveler using a personal portable device. The emergency notification interface
shall enable the output of messages generated by atraveler’s emergency request to another process.

6.8.2.1

This process shall respond to the input of arequest from atraveler for action by the emergency services. Input of the request shall be received by the
process from the traveler via a panic button or some other functionally similar form of input device provided as part of the traveler’ s personal portable

device. When the input isreceived, the process shall send a message to the communications process, containing the traveler’ s current location and
identity.

6.8.2.2

This process shall prepare and send an emergency message from atraveler’s personal portable device to the Manage Emergency Services function.
The message shall only be sent by the processin response to data received from another process that monitorstraveler inputs. Once an emergency
message has been sent, the process shall send amessage to that effect to another process for output to the traveler. The process shall then await a
response from the Manage Emergency Services function, and when received again send a message to the other process for output to the traveler.

Output of the emergency message to the Manage Emergency Services function shall be repeated by the process at regular intervals until aresponseis
received.

6.8.3.1

This process shall receive traveler requests from a personal device (portable, or non portable) then provide support for trip planning, traffic, transit
and other (yellow pages) servicesinformation, trip confirmation, yellow pages services confirmation, and payment requests. The process shall send

these requests to the appropriate processes within the Provide Driver and Traveler Services function for further processing to generate responses.
The interface to the traveler shall be provided through a separate process, from which input to this process originates.

6.8.3.2

This process shall provide the traveler (using a personal device) with data about all requested trip, traffic, transit, other (yellow pages) services
information, confirmation of any requested reservations, and payments made as part of confirmed trip plans. The data shall be sent by the process to
an interface process which is responsible for its actual output to the traveler. Thisdata shall include digitized map data to act as the background to

the output when the datais shown in a suitable format. This process shall request data from other I TS functions or be sent it as aresult of requests
from another process.
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6.8.3.3

This process shall provide an interface in a personal device through which travelers can plan and confirm trips, as well as obtain current traffic and
transit information. The process shall support trip planning and confirmation of other (yellow pages) services such aslodging, restaurants, theaters,
and other tourist activities. The process shall be able to load in the traveler_personal_regular_data store frequently used information such as traveler
identity (the owner of the personal device), home and work locations, etc. Thiswill reduce the amount of input needed by the traveler for each trip
request. The process shall also carry out input data verification and require input confirmation, with the traveler, before passing the data to other
processes. Thetraveler’s payment information and location (when traveler is using a portable device) shall be obtained by this process from other
processes. The process shall support inputs from the traveler in both manual and audio form, and shall provideits outputsin audible and visual forms
that are consistent with a personal device. This process shall include forms suitable for travelers with hearing and vision physical disabilities. The
process shall display datafor aslong as required by the traveler and must enable viewing of previously output data. When used with a portable
device, the process shall provide the traveler the option to filter the data (to be displayed) relevant to the travelers current location.

7.3.1.3

This process shall be responsible for maintaining alog of all the transactions carried out by other processesin the Process Electronic Transit Fare
Payment facility. Theidentity of the payee shall have been removed from the data before it is stored. At periodic intervals the process shall output
the accumulated records to the transit fleet manager, the transit system operator and to another process in the Provide Electronic Payment Services
function. The process shall also be responsible for sending details of transactionsto the financial institution to enable the users to be billed through
their credit identities. The input and output forms shall include those that are suitable for travelers with physical disabilities.

7.3.14

This process shall be responsible for checking to seeif the required transit fare payment has already been made. The process shall determine the
existence of an advance payment for the transit fare by comparing the received payment information with that in the store containing the list of
advanced payments. If the payment has already been made then the process shall remove the requirement for local billing and remove the record of
the advanced payment from the store. Details of each payment transaction shall be sent by the process to another process with the payment
information received from the transit user removed.

7.3.4

This process shall be responsible for providing the interface through which payment information can be read from atransit user tag. The process shall
support reading this data from transit users at the roadside, e.g., atransit stop, for use in paying the current transit fare and (if required) advanced
payments. The process shall support advanced payments for tolls, parking lot charges, and/or transit fares. The process shall collect either the credit
identity or the stored credit value datafrom the tag, and update the stored credit value as aresult of the fare and (possibly) advanced charges.

7.35

This process shall be responsible for providing the interface through which the payment information can be read from atransit user tag. The process
shall support the reading of this datafrom transit users embarking on-board transit vehicles, for use in paying the current transit fare, and if required,
advanced payments. The process shall support advanced payments for tolls, and/or parking lot charges, and/or transit fares. It shall be possible for

the process to collect either the credit identity or the stored credit value datafrom the tag, and to update the stored credit value as aresult of the fare
and (possibly) advanced charges having been paid.

7.4.1.6

This process shall be responsible for transacting advanced payments required for the confirmation of atrip by atraveler. Payments supported by the
process shall comprise those for any tolls, parking lot charges, transit fares, or other (yellow pages) services that need to be paid for the trip to be
confirmed. The process shall receive the transaction data from a processin the Provide Driver and Traveler Services function and shall send the data
to the financial institution. Tolls, faresand parking lot charges are sent to the Route Traveler Advanced Payment functionfor processing. The
process shall send the response from the financial institution to the requesting process and shall send details of the transaction to another process for
entry into the payment_transaction_records data store.
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7.4.1.7

This process shall be responsible for the collection and maintenance of a data store that contains transaction records for payments made for various
services provided. The process shall load information into the payment_transaction_records data store for services comprising updates of map
databases for drivers and travelers, registration of other (yellow pages) service providers (so that information about what they have to offer is available
to travelers and transit users), advanced payment of tolls, parking lot charges, transit fares and other (yellow pages) services that form part of travelers’

trips. The datashall be stored by the process with all references to the identity of the payment source, i.e., driver, traveler, commercial vehicle fleet
manager, and any other payment information, removed.

7.4.1.8

This process shall be responsible for transacting payments for ridesharing that are required for the confirmation of atraveler’ strip. The process shall
start the transaction by receiving data from a process in the Provide Driver and Traveler Services function and shall send the data to the appropriate

financial institution. The process shall send the response from the financial institution to the requesting process and shall send details of the
transaction to another process for entry into a store of transaction records.

74.2

This process shall be responsible for collecting data about the prices being charged for tolls, parking lots and transit fares. This process shall accept
data sent to it by the other processes when they have updated their data and automatically sent it, or this process shall request atransfer of datafrom
the other processes. The process shall load the datainto the price_data_for_services data store from which some or al of it can be read on request
from processesin other I TS functions.

743

This process shall be responsible for receiving atraveler’s request for advanced payment (for tolls, parking lot charges, and/or transit fares) and

routing it to the appropriate part of the Provide Electronic Payment Services function. The process shall also receive responses to the advanced
payment requests and shall return them to the originating process.

75.1

This process shall be responsible for providing the interface through which driver credit identities and stored credit may be entered into the ITS from
on-board vehicletags. Thetypes of vehiclesfrom which datais collected shall include private cars or vans, commercial vehicles, and transit vehicles,
including those used for demand responsive transit services. This process shall also provide an interface through which the stored credit held by the
tag can be debited for the payment of current or advanced tolls, plus advanced parking ot charges, and/or transit fares.

752

This process shall be responsible for providing the interface through which credit identities and stored credit values may be collected from tags being
used by transit users. The process shall support the collection of this data at the roadside (which in thisinstance is atransit stop). Payments by the

transit user for fares, other services, payment of advanced tolls, and/or parking lot charges shall be supported by the process. It shall also provide an
interface through which stored credit held by the tag can be debited for the same types of payment.

7.5.3

This process shall be responsible for providing the interface through which credit identity or stored credit may be collected from the tag being used by
atraveler with apersonal device. The process shall support the collection of this data from any location in which the device (and hence thetag) is
being used. It shall provide an interface through which the credit identity can be used for the payment of advanced tolls, parking lot charges, transit
fares, display updates, and/or map updates. The process shall also enable the stored credit value on the tag to be used for the same purposes.

754

This process shall be responsible for providing the interface through which credit identity or stored credit values may be collected from the tags used
by commercial fleet managers. The process shall support the use of the tag datato complete payment for the filing of electronic credentials and tax
information that will enable acommercial vehicleto be cleared to travel within the geographic area served by a particular jurisdictional authority.
This process shall also enable the stored credit value to be debited as an alternative method of payment.
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7.5.5

This process shall be responsible for providing the interface through which credit identities and stored credit values may be collected from payment
instruments being used by travelers. The process shall support the collection of data at the roadside (which in thisinstance is akiosk) and use this
datafor payments needed to confirm atraveler’ strip. Payments supported by the process shall include those for advanced tolls, parking lot charges,

transit fares, and/or other (yellow pages) services. It shall also provide an interface through which the stored credit held by the tag can be debited for
the same types of payment.

8.1

This process shall collect data from each major function within ITS and external sources for archive purposes that may not exist within current ITS
data sources. Thisprocess shall respond to requests from the Manage Archive Data Administrator Interface processto import data or data catal ogs.
This process shall send requests for data or a catalog of available datato the other functions and terminators, either a subscription for data or a one-
timerequest. Thisprocess shall receive meta data along with the data to describe the conditions under which the data was collected or any other
information about the operational data. When datais received this process shall perform quality checks such as range validation or reformat the data
as necessary to meet the archive schema. This process shall execute methods on the incoming data such as cleansing, summarizations, aggregations,
or transformations applied to the data before it is stored in the archive. Any changes made to the data shall be recorded in the meta-data stored in the
archiveto assist in the reconstruction of the original dataif possible. This process shall receive inputs from the Manage Archive Data Administrator
Interface that contain the parameters for managing the processing on the data. This process forwards the collected onto the Manage Archive function
along with updated meta-data and a record of any methods applied to theincoming data. This process shall also support the notification of the
operational source functions of any errorsthat may be present in the data that could be caused by equipment failures or atransmission error.

8.2

This process shall store the collected and formatted datain a permanent archive data store. This process shall receive the formatted data from the Get
Archive Data function accompanied by any updates to the meta data that would describe the formatting operations performed on the dataasit was
imported. This process shall respond to requests from the administrator interface function to maintain the schema of the archive data, set update
frequencies, backup schedules, user authentication schemes, cleansing algorithms. This process shall provide the administrator interface function
with status of the data quality in the archive, frequency reports on use of the archive, updates to the measure of the volume of the data and other data
archive metrics. This process shall receive inputs from the Coordinate Archives function to provide data and information about the archive schemato
other archives. In turn the process shall receive data and schema of other archivesto useto build aglobal schema. The process shall use the global
schema to support requests from user systems for data that may be spread across multiple archives. The process shall maintain the access privileges
information for the data held in the archive to maintain the security of the archive. The process shall employ such techniques as necessary to
maintain the integrity of the data and ensure no dataislost from the archive. The process shall respond to requests for data to support user data
products, user analysis, and inputs to government reporting systems. The process shall respond to such request by authenticating the originator of the
request and providing the datathat isavailable. The process shall also be capable of providing a sample or catalog of data contained within the
archive to support the user requests.

8.4

This process shall coordinate the information exchange between different Manage Archived Data functions represented through the Other Archives
terminator. This process shall allow other archivesto share data collected by other archive functionsto share the datain response to local requests
from users systems. This process shall use data collected from different archivesto build a set of global schemawhich the data archive definitions for
the local archive plus any archives known to the local archive. This process shall provide the global schemato the local Manage Archive function.
This process shall receive the schema of the local archive to share with other archive functions. This process shall provide data to those other archives
when requested. This process shall support analysis, data fusion, and data mining of archived information across geographically dispersed archives.

March 29, 2002 B-31 Final



Technical Memo #2 Thurston Region System Architecture

P-Spec Nbr Description

8.5 This process shall monitor the archive data user systems interface for requests for datafrom the archive. This process shall support requests from
usersinvolved in planning, research, safety, aswell as operations of transportation functions. This process shall receive requests for data and
catalogs of datathat may be contained in the archive. This process shall translate the requests into aformat that can be understood by the Manage
Archive function to retrieve data from the archive. When data or a catalog of datais received from the archive, this process shall generate the

requested data product for the users systems. For archive datarequiring financial payment this archive process the financial requests and manages an
interface to aFinancial Institution.
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archive _data

This data store within the Manage Archived Data function contains the collection of dataimported into the archive
function that has been formatted for the archive schema. This data store is comprised of the data, the meta datato
describe the archived datain detail enough to improve the usefulness of the data over time, a catalog and schema of the
data held within the archive, and a set of access permissions for the data held within the archive.

cf_on_board_vehicle data

This data flow is used within the Manage Commercial Vehicle function and contains data collected on-board a
commercial vehicle output of which has been requested by the commercial vehicle manager.

cf_request_on_hoard_vehicle data

This dataflow is used within the Manage Commercial Vehicles function. It contains arequest from the commercial

vehicle manager for the commercial vehicle to output the on-board datait has collected, plus any general message data
from thedriver.

confirm_vehicle fare_

This dataflow is sent from the Provide Electronic Payment Services function to the Manage transit function to confirm
that transaction processing of the payment of asingletransit fare (interactive operation) or of agroup of fares (batch

ayment
pay mode) from on-board the vehicle has been completed. If the transaction processing wasin batch mode, the transit
user'stag identity will be set to zero (0), otherwiseit will be set to the identity provided in the transaction request.
control_parameters This dataflow is used within the Manage Traffic function to pass data between the Provide Traffic Surveillance and

Provide Device Control facilities.

cv_roadside data for_vehicle

This data flow is used within the Manage Commercial Vehicle function. It contains datathat is being sent from a
commercial vehicle roadside checkstation or border crossing facility to the commercial vehicle.

cv_vehicle_data for_roadside

This data flow is used within the Manage Commercial Vehicle function. It contains datathat is being sent from the
commercial vehicleto the commercial vehicle roadside checkstation facility.

em_archive_status

This dataflow is sent from the Manage Archived Data function to the Emergency Management function. It isthe
status returned when transit archive datais sent from the Emergency Management function to the Manage Archived
Data function.

em_archive request

This dataflow from the Manage Archived Data function contains the request for data collected and stored by the
Emergency Management function. The request can be arequest for a catalog of the data held by the function or a
request for the dataitself.

emergency_data_archive

Thisdata storeis used to hold data that isto be archived by the Manage Archived Data function. This dataincludes
information, such as, incident characteristics and emergency management response data.

emergency_request_driver_
acknowledge

This dataflow is used by the Manage Emergency Services function to acknowledge that the request for emergency
services previously sent by the driver has been received and is therefore sent to the Provide Driver and Traveler
Services function for output.

emergency_request_driver_
details

This dataflow is used by the Provide Driver and Traveler Services function to send data about an emergency declared
by adriver to the Manage Emergency Services function.
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emergency_traffic_control_
request

This dataflow is sent from the Manage Emergency Services function to the Manage Traffic function. It contains alist
of the route segments that have been provided for use by an emergency vehicle, together with the arrival time at each
segment. The datawill be used by the Manage Traffic function to generate changes to the current traffic management
strategy to give the emergency vehicle priority.

emergency_traffic_control_
response

This dataflow is sent from the Manage Traffic function to the Manage Emergency Services function. It containsalist
of the route segments that have been provided for use by an emergency vehicle and indicates the traffic management
strategy that isin effect for these route segments.

emergency_vehicle_
acknowledge

This dataflow is used within the Manage Emergency Services function. It contains the acknowledgment of data
received by the emergency vehicle.

emergency_vehicle_dispatch_data

This dataflow is used within the Manage Emergency Services function. It contains datarequired to dispatch an
emergency vehicle to the scene of an incident.

emergency_vehicle dispatch_
request

This dataflow is used within the Manage Emergency Services function and contains data for the request for an
emergency vehicle dispatch. The dataflow specifies the information needed to respond to a particular incident.

emergency_vehicle dispatch_
response

This dataflow provides current enroute status and requests any additional current incident response status.

emergency_vehicle incident_
details

This data flow is used within the Manage Emergency Services function and contains details of an incident to which a
responseisrequired.

emergency_vehicle_
preemptions

This dataflow is sent by the Manage Emergency Services function to the Manage Traffic function. It contains the data
necessary for an individual emergency services vehicle and the stream of traffic in which the vehicleistraveling to be
given preemption (priority) at an indicator controller. Thiswill be at the controller for a particular road junction,
pedestrian crossing, or highway entrance ramp. The datais sent directly from the emergency vehicle to the next
controller along its route and therefore is not subject to any centralized coordination. Local coordination may be
provided if there are links between adjacent controllers.

emergency_vehicle response
request

This dataflow is used within the Manage Emergency Services function and contains data for the request for an
emergency vehicle to be processed by the Select Response Mode function. The data flow specifies the information
needed to respond to a particular incident.

emissions_archive_data

This dataflow isto the Manage Archive data function from the Manage Traffic function. It contains pollution data
collected from sensors allocated at the roadside and from vehicles.

emissions_archive request

Thisdata flow from Manage Archive Data function contains the request for data collected and stored by Manage
Traffic function. The request can be arequest for catalog of the data held by the function or arequest for the data
itsalf.

Emissions_archive_status

This dataflow is sent from the Manage Archived Data function to the Manage Traffic function. It isthe status returned
when emissions archive datais sent from the Manage Traffic function to the Manage Archived Data function.
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Erms _incidents

Thisdataflow is sent from the Manage Emergency Services function to the Manage Traffic function. It contains data
about incidents and the priority requests needed by emergency vehicles.

From_C_and_M

This dataflow is sent to the Manage Traffic function. It contains either information about road and highway repairs
from the Construction and Maintenance organization or indicator fault clearance data.

From_Commercial_Vehicle

This dataflow is sent from acommercial vehicle to the Manage Commercial Vehicles and Provide Vehicle Monitoring

and Control functions. It contains datathat has been collected on-board a commercial vehicle for processing by
sensors before being used within the functions.

From_Commercial_Vehicle_
Driver

This dataflow is sent from the commercial vehicle driver to the Manage Commercial V ehicles function and contains
datathat has been input by adriver acting either asadriver, or acting as acommercial vehicle manager.

From_Commercial_Vehicle_
M anager

This data flow is sent from the commercial vehicle manager to the Manage Commercial Vehicles function and contains
datathat has been input by a commercial vehicle fleet manager.

From_Event_Promoters

This dataflow is sent from the Event Promoters terminator to the Provide Driver and Traveler Services and Manage
Traffic functions.

From_Financial_Institution

Thisdataflow is sent from the Financial Institution to the Provide Electronic Payment Services function and contains
data about requests for payments that have been successfully made or otherwise.

From_Other_EM

Thisdataflow is sent by the other emergency centers to the Manage Emergency Services function and contains
information about incidents that are taking place outside the area of operation serviced by the local function.

From_Payment_Instrument

This dataflow is sent from the payment instrument to the Provide Electronic Payment Services function.

From_Traffic

This dataflow is sent to the Manage Traffic function. It contains analog data from traffic on roads and highways that
can be read by sensorswithin ITS.

From_Traffic_Operations_Person
nel

Thisdataflow isinput by traffic operations personnel to various processes in the Manage Traffic function. Itisused to
request the output of traffic, incident, traffic and travel demand, or pollution data, or to control closed circuit television
(cctv) systems, or to provide new parameters for use by processesin the Traffic Incident, Demand and Emissions
Management facilities. It also providesinformation about roadway characteristics (shoulder width, pavement type,
speed limit, etc.).

From_Transit_Driver

This dataflow is sent to the Manage Transit function. It containsinput from atransit vehicle driver.

From_Transit_Fleet_
M anager

This dataflow is sent from the transit fleet manager to the Manage Transit function and contains various inputs. Some
are initiated by the manager, whilst others result from promptsto input data which is additional to that already received
by processes within the function.

From_Emergency_Personnel

This dataflow is sent from the emergency personnel to the Manage Emergency Services function.
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From_Environment

This dataflow is sent from the environment to the Manage Traffic function. It provides information about the
environmental conditions both generally in the area served by ITS and at the roadside. It is mostly analog data that
must be converted by sensors to provide data for use by other processes.

From_Media

This dataflow is sent from the Mediato the Manage Traffic and Provide Driver and Traveler Services function. It

provides input of dataregarding incidents identified by the Media and traveler information, as well as requests for
incident or traffic information.

From_Rail_Operations

This dataflow is sent from arailroad operated operations center (or centers) to the ITS Manage Traffic function. It
contains information about scheduled and/or planned railroad activity that may be relevant to I TS traffic management
(e.g. train schedul es through busy corridors, maintenance schedules for railroad owned and maintained grade crossing
equipment, etc.). Thisistypically informational dataand is not required for timely operation of grade crossing

protection and safety devices. It ishowever the source of datafor use in route planning, alternate route determination,
railroad incident notifications, etc.

From_vehicle_characteristics

This dataflow is sent from the vehicle characteristics terminator. It represents the presence of avehicle near a sensor,
which allows the sensor to create an output that can be used to identify a particular vehicle and its characteristics, such
as the number of wheels, size, pollution parameters, etc., for toll payment and parking lot charging purposes.

From_Wayside Equipment

This data flow represents information received by HRI from railroad maintained and operated wayside interface
equipment (track circuits, gate controllers, local connectionsto centralized sites viarailroad communications networks,
etc.). Thisisassumed to be areal-time, or near real-time interface capable of providing direct communications with
(or otherwise detecting) approaching trains.

From_Roadway
Environment

This dataflow is sent from the roadway environment to the Provide V ehicle Monitoring and Control and Manage

Traffic functions. It contains analog data about the environment actually around the roadway itself covering such
things as emissions, fog, ice, snow, etc.

From_Weather_Service

This dataflow consists of datathat is provided by the Weather Service terminator and is sent to the Provide Driver and
Traveler Services and Manage Traffic functions. The weather service may also provide data to the Manage Archived

Datafunction. The current and predicted weather dataitemswill be organized by geographic areato allow for local
variations.

Global_schema

This data flow from the Coordinate Archives function contains the definition of the archives that are managed by
similar Manage Archived Data functions that have made the data available to local user systems. The global schema
defines the structure of various archive databases, including information such as the definition of objectswithin a
database or how tables of data are related to each other asin arelational database. The global schemawould also
define the information necessary to locate information spread across geographical boundaries asin a distributed
archive model. The global schemais used to support mining and fusion activities of data across multiple archives.

Guidance _data

This data flow is used within the Provide Driver and Traveler Services function to transfer data between the Manage
Trip Planning and Ridesharing facility and the Provide Guidance and Trip Planning Services facility.
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Hri_surveillance data

This dataflow provides surveillance information, acquired by HRI at grade crossings, that isrelevant to the overall
traffic surveillance functions of ITS (e.g. grade crossing vehicle traffic, detected incidents, etc.

incident_command_request

This data flow requests resources, providescommands for relay to other allied response agencies, and includes other
requests that reflect local command of an evolving incident response

incident_data_input

This data flow is used within the Manage Traffic function to send processed traffic sensor data and datareceived from

other traffic management centers (TMC'’s) from the Provide Traffic Surveillance facility to the Manage Incidents
facility.

Incident_details

This dataflow is sent from the Manage Emergency Services function to the Manage Traffic function and provides
information about current incidents.

Incident_details_request

Thisdataflow is used by the Manage Traffic function to request details of incidents from the Manage Emergency
Services function.

Incident_response clear

Thisdataflow is sent from the Manage Traffic function to the Manage Emergency Services function and isan
indication that the Manage Traffic function has dataindicating that an incident has been cleared.

Incident_response_status

This dataflow providesthe current status of an incident response indicating site management strategiesin effect,
incident clearance status, the incident command structure that isin place, and points of contact.

Incident_status data

Thisdataflow is sent from the Manage Emergency V ehicle function to the Manage Emergency Response function. It
provides detailed incident information gathered by emergency personnel at the incident site and contains detailed
information which includes the number and extent of injuries, identification of vehicles and peopleinvolved,
specification of hazardous material, and any other information required to completely and accurately determine the
scope and severity of the incident and the required response.

Incident_infor mation

This dataflow is sent from the Manage Emergency Services function to the Provide Driver and Traveler Services
function and contains information that has been requested about incidents.

Incident_video_for_
emer gency_services

This dataflow is used within the Manage Traffic function. It contains current video images of incidents requested by
the Manage Emergency Services facility.

Local_schema

This dataflow from the Manage Archive function contains the definition of the archive managed by the local process.
The schema defines the structure of the archive database, including information such as the definition of objects within
a database or how tables of data are related to each other asin arelational database.

Other_archive_data_input

This data flow from the Coordinate Archive function to the Manage Archive function contains the data and meta data
from other archives. Thisdatais sent based on requests from local user systemsto retrieve datathat is not located

within the local archive. Thisrequest for dataisto support the activities of mining or fusion of data across multiple
archives.
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Other_archive data_request

This data flow from the Manage Archive function to the Coordinate Archive function contains the request for data that
may be located in other archives. Thisdatarequest is built based on requests from user systemsto retrieve datathat is
not located within the local archive but is known to exist in other archives based on the global schemathat isbeing
maintai ned.

input

Other_archive data_request_

This data flow from the Coordinate Archive function to the Manage Archive function contains the request from other
archives for datathat may be located in the local archive. This datarequest is built based on requests from user

systems of other archivesto retrieve datathat is not located within their local archive. Thisrequest for dataisto
support the activities of mining or fusion of data across multiple archives.

Other_archive _data

This data flow from the Manage Archive function to the Coordinate Archives function contains data drawn from the

archive data store that is to be sent to other archives as part of data mining or fusion activities across multiple archives.
This dataflow may also contain any meta data from the archive necessary to describe the data provided.

paratransit_personal_
schedule

Thisdataflow is sent from the Manage Transit function to the Provide Driver and Traveler Services function.

paratransit_service_
confirmation

This dataflow is sent by the Provide Driver and Traveler Services function to the Manage Transit function to confirm
that the traveler wants to use the previously identified paratransit service.

paratransit_trip_request

This dataflow is sent from the Provide Driver and Traveler Services function to the Manage Transit function to action
atrip request using the paratransit operation.

pollution_state data

This dataflow is used within the Manage Traffic function as a means of transferring current pollution data from the
Manage Emissions facility to the Manage Demand facility. It contains data about the current levels of pollution
obtained from the store of pollution data.

Pollution_state data request

This dataflow isused within the Manage Traffic function as a means of requesting current pollution datato be sent
from the Manage Emissions facility to the Manage Demand facility. It contains request for data about current levels of
pollution.

Remote _video_image_control

This dataflow is used within the Manage Traffic function. It isarequest from the Emergency Management function to
control closed circuit televisions(cctv) images of incidents that occurred on roadways.

Request_erms

This dataflow is sent from the Manage Traffic function to the Manage Emergency Services function.

Rideshare_information

Thisdataflow is used within the Provide Driver and Traveler Services function to transfer information about rideshare
requests, rideshare routes and travelers, and requests for rideshare as part of atraveler’s proposed trip request.

Rideshare request_and_
confirmation

This dataflow is used within the Provide Driver and Traveler Services function to transfer information about rideshare
requests.
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Roadside archive data

This dataflow is sent from the Manage Traffic function to the Manage Archive Datafunction. It containsthe roadside

archive data stored in the Manage Traffic function along with the meta data describing the data as collected from field
equipment. It consists of sensor data which includes the status of the sensors and detection of sensor faults.

Roadside_archive_control

This data flow from the Manage Archive Data function contains the request for data collected and stored by the
Manage Traffic function. The request can be arequest for a catalog of the data held by the function or arequest for the
dataitself.

Retrieved_archive data

This data flow from the Get Archive Data function contains the data from sources within ITS and outside ITS, i.e.
terminators. This dataincludes the updated meta-data to indicate what formatting or other methods may have been
applied to the dataas it was imported.

Route_data Thisdataflow is used to transfer data between the Provide Driver and Traveler Services function and the Manage
Traffic function. It contains awide variety of data covering road network use by guided vehicles and requests for
current traffic data which can be presented to travelers, as well as atraveler profile for subscription of data.

Sensor_parameters This dataflow is used within the Manage Traffic function to send data between the Provide Device Control and
Provide Traffic Surveillance facilities.

To C and_M This dataflow is sent to the construction and maintenance terminator from the Manage Traffic function. It either

confirms that the request for maintenance work sent in as a planned incident from the terminator has been accepted, or
requests changes to the timing to minimize the impact on traffic flows, or contains reports about indicators that are
faulty.

To_Commercial_Vehicle

This dataflow is sent to acommercial vehicle from the Manage Commercial Vehicles function. It contains a request
for datato be provided by the commercial vehicle for use within the function.

To_Commercial_Vehicle
Driver

This dataflow is sent to the commercial vehicle driver from the Manage Commercial Vehicle function and contains
responses to requests for information or requests for further datato be input.

To_Commercial_Vehicle
M anager

This dataflow is sent to the commercial fleet manager from the Manage Commercial Vehicles function and contains
datato be output to the manager.

To_Emergency_Personnel

Thisdataflow is sent to the emergency personnel from the Manage Emergency Services function.

To_Event_Promoters

Thisdataflow is sent from the Manage Traffic function to the event promoters terminator

To_Financial_Institution

This dataflow is sent to the Financia Institution from the Provide Electronic Payment Services function and contains
requests for payment to be made for services being requested by travelers or drivers, or details of those involved in bad
transaction data.
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To_Media

This dataflow is sent by processes within the Manage Traffic, Manage Transit, and Manage Emergency functions to
the Media System. It provides output of information on traffic flow conditions, traffic incidents, transit incidents and
other emergencies, plus arequest for traveler information. The output data can be based upon a specific request from
the Media, or as part of a subscription service where information of a predefined type is automatically output to the
Media.

To_Other EM

This dataflow is sent to the other emergency centers by the Manage Emergency Services function to advise then of

incidents that are taking place in locations that are in the area served by the local function and hence outside their area
of operations.

To_Payment_Instrument

This dataflow is sent to the payment instrument by the Provide Electronic Payment Services function. It consists of

two types of data, that which requests payment for a service fromthe credit stored by the instrument itself, and that
which gives notice that payment for the service will be charged to the credit identity provided by the instrument.

To_Traffic_Operations_
Personnel

This dataflow is used by various processes within the Manage Traffic function to send data on traffic conditions,

weather conditions, incidents, incident responses, traffic and travel demand and pollution datato traffic operations
personnel.

To_Transit_Driver

This dataflow is sent by the Manage Transit function to the transit driver. It contains information for the transit driver.
Thisinformation is particular to thistype of driver and is not relevant to drivers of other types of vehicle(s).

To_Transit_Fleet Manager

Thisdataflow is sent from the M anage Transit function and contains output to a transit fleet manager.

To_Wayside Equipment

This data flow represents information for trains or hi-rail vehicles approaching a specific highway grade crossing and
their crews. Itisprovided by HRI traffic control elementsto rail owned and operated wayside interface equipment
(train signaling circuits, automatic control interfaces, local connections to centralized sites viarailroad communications

networks, etc.). Thisisatime critical flow and requiresthe most direct communications path available to atrain
approaching a grade crossing.

Traffic_data flow

This dataflow is sent from the Manage Traffic function to the Provide Driver and Traveler Services function. It

containstraffic data either to be provided direct to travelers or for use by the route guidance and route selection
processes, or for archival.

Traffic_data _demand_request

This dataflow is used within the Manage Traffic function to provide the Manage Demand facility with current, historic
and predictive traffic data.

Traffic_data for_broadcast_
to_personal_devices

Thisdataflow is used to provide broadcast data on the traffic flowing in the road network, plus that which is predicted
to flow in the network for output to atraveler’s personal device. This subset of the full datawill depend on the route
segment list included in the request.

Traffic_data for_emergency_
services

This dataflow is used within the Manage Traffic function and contains current traffic information and roadway
environmental conditions for the emergency management system.
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Traffic_data for_personal_
devices

This dataflow is used to provide data on the traffic flowing in the road network, plus that which is predicted to flow in

the network for output to atraveler’ s personal device. This subset of the full datawill depend on the route segment list
included in the request.

Traffic_data for_transit

This dataflow contains information about environmental conditions, current incidents on the road, traffic flow state,
and air quality data.

Traffic_management_archive dat
a

Thisdataflow is sent from the Manage Traffic function to the Manage Archive Data function. It isused to provide

data on the traffic flowing in the road network, which includes current, predicted, and historical data. It also provides
data on video images and operational data.

Traffic_management_archive req
uest

This dataflow from the Manage Archived Data function contains the request for data collected and stored by the

Manage Traffic function. The request can be arequest for a catal og of the data held by the function or arequest for the
dataitself.

Traffic_management_archive_stat
us

This dataflow is sent from the Manage Archived Data function to the Manage Traffic function. It isthe staus returned
when traffic archive datais sent from the Manage Traffic function to the Manage Archived Datafunction.

Traffic_surveillance_data

This data flow represents highway traffic management surveillance information that is relevant to local I TS railroad
grade crossing traffic management (e.g. stalled vehicles within crossings, crossing signal malfunctions, unusual traffic,
detected incidents, etc.).

Transit_archive _data

This dataflow from Manage Transit to Manage Archive Data contains the archive data stored in the Manage Transit
function along with the meta data describing the data as collected from field equipment. Thisdatacan includea
catalog of the data held by the function. This dataflow is made up of transit passenger operational data, transit

deployment data, transit user payment data, transit emergency data, transit security data, maintenance and personnel
data.

Transit_archive_data_request

This data flow from the Manage Archive Data function to the Manage Transit function contains the request for the data

held by the Manage Transit function. The request for data may include the description of the datarequired or atime
frame over which the requested information may be available.

Transit_archive status

This dataflow is sent from the Manage Archived Data function to the Manage Transit function. It isthe status returned
when transit archive datais sent from the Manage Transit function to the Manage Archived Data function.

Transit_conditions_guidance
request

This data flow is sent from the Provide Driver and Traveler Services function to the Manage Transit function. Itis

used to request details of the current state of transit vehicle operations for usein the preparation of datafor on-line
driver and traveler guidance.

Transit_conditions_advisories req
uest

Thisdataflow is sent from the Provide Driver and Traveler Services function to the Manage Transit function. Itis

used to request details of the current state of transit vehicle operations for use in the preparation of datafor driver and
traveler advisories.

Transit_deviations for_
personal_devices

This dataflow contains current transit service deviations for aparticular route. Thisdatawill be output to atraveler's
personal device.
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Transit_deviations for_
broadcast_to_personal_
devices

This dataflow contains current transit service deviations for aparticular route. Thisdatawill be broadcast to a
traveler’s personal device.

Transit_fare data

This dataflow is used within the Provide Electronic Payment Services function and contains details of the fares being
currently charged for transit services.

Transit_fare data_request

This dataflow is used within the Provide Electronic Payment Services function. It contains areguest for the current
transit fare price datato be provided from the store that is being used to calcul ate transit fares.

Transit_fare details

This dataflow is sent from the Provide Electronic Payment Services function to the Manage Traffic function and
contains details of the fares being currently charged for transit services.

Transit_fare request

This dataflow is sent from the Manage Traffic function to the Provide Electronic Payment Services function and
contains arequest for the current prices being charged for transit fares.

Transit_fare_transactions

Thisdataflow is used by processes in the Manage Transit function and contains records of transit fare payment
transactions.

Transit_inputs

This dataflow is sent from the Manage Transit function to the Manage Traffic function and contains information about

the operation of transit vehicles, requests for preemption at signalized intersections and the response to requests for
changesin transit services that have been made to help redistribute traveler demand.

Transit_probe_data

Thisdataflow contains the location of the transit vehicle on each part of itsroute, i.e., each transit route segment. This

datawill be used along with other probe data to calculate the link speed or travel time. Transit probe information can
be provided by fixed route, flexibly routed, and para-transit services.

Transit_roadway_priority__

given

This dataflow is sent from the Manage Traffic function to the Manage Transit function. It contains confirmation that

the overall priority requested for one or more transit vehicles throughout the road and freeway network served by the
function has been given.

transit_incident_coor dination_dat

a

This data flow is sent from the Manage Emergency Services function to the Manage Transit function and contains
information needed to deal with atransit related incident.

Transit_coordination_data

This dataflow is sent from the Manage Transit function to the Manage Emergency Services function. It isusedto
provide data on the way in which the response to atransit incident should be coordinated.

Transit_incident_details

This dataflow is sent from the Manage Transit function to the Manage Emergency Services function and contains
details of anincident in the transit operations network.

Transit_emergency_data

This data flow is sent from the Manage Transit function to the Manage Emergency Services function and contains
details of an emergency on-board atransit vehicle.
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Transit_running_data for_
advisories

This dataflow is used within the Provide Driver and Traveler Services function. It contains data on the current state of

transit operations for usein driver and transit user advisory output messages. The messages will only contain data that
isrelevant to the vehicle' s current location.

Transit_running_data for_
guidance

This dataflow is sent from the Manage Transit function to the Provide Driver and Traveler Servicesfunction. Itis

used to provide data on the current state of transit operation for use in preparing driver and traveler on-line guidance
data

transit_services demand
request

This dataflow is sent from the Manage Traffic function to the Manage Transit function. Itisarequest for supply of
details of the transit services and will be used in the preparation of demand forecasts by the Manage Demand facility.

Transit_services for_demand

This dataflow is sent from the Manage Transit function to the Manage Traffic function. It contains a complete set of

all the transit routes and the services that run upon them, including timings, etc. that are provided by the transit fleet
from which the data was requested, for use in the calcul ation of demand forecasts by the Manage Demand facility.

Transit_services for_eta

This dataflow is used within the Manage Transit function. It issent to the Operate Transit Vehiclesfacility for usein

the calculation of transit vehicle estimated times of arrival (eta) at transit stops. It only contains details of the schedule
for the transit route that is currently being operated by the vehicle.

Transit_services for__
corrections

This data flow is used within the Manage Transit function. It is sent to the Operate Transit Vehiclesfacility for usein
the calculation of corrections to transit vehicle routes and schedules to restore a service to normal operation. It
contains acomplete set of all the transit routes and the services that run upon them, including timings, etc. that are
provided by the transit fleet from which the data was requested.

Transit_services travelers_
request

This dataflow is used within the Manage Transit function to request the details of the current transit servicesfor a
transit user at theroadside. Thetransit user will have to provide the origin and destination so that the receiving process
can work out for which transit route(s) datawill be provided.

Transit_user_advanced_
payment_on_vehicle

Thisdataflow is sent from the Manage Transit function to the Provide Electronic Payment Services function. It
contains the cost of advanced payments that must be deducted from the credit currently stored on the payment

instrument being used by atransit user on-board atransit vehicle. These advanced payments may cover tolls, and/or
parking lot charges, and/or transit fares.

Transit_user_vehicle credit_
identity

This dataflow is sent from the Provide El ectronic Payments Services function to the Manage Transit function and
contains the credit identity of atransit user on-board atransit vehicle, or astored credit value. Either dataitemis
obtained by a process within the Provide Electronic Payment Services function as datainput from the payment
instrument terminator

transit_updates

This dataflow is sent from the Manage Traffic function to the Manage Transit function and contains traffic data for use

in transit operations, requests for information on transit services, or requests for changes to transit servicesto try and
re-distribute traveler demand.

Transit_vehicle arrival_time

This dataflow is used within the Manage Transit function. It contains the estimated time of arrival of atransit vehicle
at a stop plus the route and service number on which it is operating.
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Transit_vehicle availability

This dataflow is used within the Manage Transit function and contains details of atransit vehicle' s availability for
work.

Transit_vehicle eta for_
advisory

This dataflow isused as an interface between the Manage Transit and Provide Driver and Traveler Information

functions. It contains the estimated time of arrival of atransit vehicle at the end of atransit route segment, whichis
usually astop, plus the route and service number on which it is operating.

Transit_vehicle location

Thisdataflow is used within the Manage Transit function to provide the exact location of the transit vehicle.

Transit_vehicle fare data

This dataflow is sent by the Provide Electronic Payment Services function to the Manage Transit function and contains|

details of the fares being currently charged for regular transit services. Itisfor usein calculating faresthat are to be
paid by transit users on-board atransit vehicle

transit_vehicle passenger_
data

This dataflow is used within the Manage Transit function and contains the number of passengers carried by atransit

vehiclewhilein service. Itisderived from on-board vehicle fare collection data and may be used for calculating future
transit schedules.

Transit_vehicle roadway
preemptions

This dataflow is sent from the Manage Transit function to the Manage Traffic function and contains data necessary for
an individual transit vehicle to be given preemption (priority) at indicator controllers. Thiswill be at the controller for
aparticular road junction, pedestrian crossing, or highway entrance ramp. The datais sent directly from the transit

vehicleto the next controller along its route and therefore is not subject to any centralized coordination. Local
coordination may be provided if there are links between adjacent controllers.

Transit_vehicle user_data

Thisdataflow is used within the Manage Transit function and contains data about a transit vehicle for automatic output

totransit users at transit stops. The datais output at the transit stop as the vehicle approaches and contains information
about the vehicle such as the route number.

Traveler_traffic_profile

This dataflow contains atraveler’ s personal profile for obtaining traffic information. This profileis submitted one

time and then used to generate future personalized trip information. This profile supports a subscription type of
information dissemination to the traveler.

Trip_planning_data

Thisdataflow is used within the Provide Driver and Traveler Services function to transfer data between the Provide

Guidance and Trip Planning Services facility and the Manage Trip Planning and Ridesharing facility, as well as
provide route information to the data archive.

Unusual_congestion

This dataflow is used within the Manage Traffic function and identifies places in the road network at which unusual
congestion has been detected.

Vehicle_location_for_
emer gencies

This dataflow is used within the Provide Driver and Traveler Services function. It contains the vehicle slocation as
computed from data input to sensors controlled by the processes that determines vehicle location. Thisisahigh
precision dataflow that enables the location of the vehicle to be pin-pointed to a high degree of accuracy and is used to
provide the destination for the emergency services when they respond to an emergency call -out message generated on-
board avehicle by itsdriver.
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vehicle location_for_transit

Thisdataflow is sent from the Provide Driver and Traveler Services function to the Manage transit function. It
contains the vehicle’ s location as computed from data input to sensors controlled by the processes that determine

vehiclelocation. Thisisalow precision dataflow that will be refined using data obtained from on-board the transit
vehicle.

vehicle_pollution_alert

Thisdataflow is used by the Manage Traffic function as a means of transferring current vehicle pollution data from the

Manage Emissions facility to the Manage Emergency Services function to enable enforcement of air quality standards.
It contains data about the current levels of pollution being output by avehicle.

vehicle status details for__
emissions

This dataflow is sent from the Provide V ehicle Control and Monitoring function to the Manage Traffic function. It
contains the operational status of the vehicle which isimportant because the levels of pollution vary according to how
long the vehicle has been running, i.e. how warm is the engine, and what it is actually doing, e.g. isit stationary, or
pulling away from a stop.

weather_service_information

This dataflow consists of weather information that is provided by the Provide Driver and Traveler Services and
Manage Traffic functionsand is sent to the Provide Traffic Operations Personnel Traffic Data Interface.

weather_service_information_req
uest

This data flow requests weather information from the Provide Driver and Traveler Services and Manage Traffic

functions. The datarequested will provide weather conditions for the Provide Traffic Operations Personnel Traffic
Data Interface.

wide_area_pollution_data

Thisdataflow is used within the Manage Traffic function as a means of transferring current pollution data from the

Manage Emissions facility to the Provide Traffic Surveillance facility. It contains data about the current levels of
pollution obtained from the store of pollution datain the area covered by the Traffic Management Center

March 29, 2002

C-13 Final



APPENDIX D

THURSTON REGION MARKET PACKAGE DESCRIPTIONS






Technical Memo #2

Thurston Region System Architecture

Market Package

Description

Traffic and Transportation Management Market Packages

Network Surveillance (ATMS01)

This market package includes traffic detectors, other surveillance equipment, the supporting field equi pment, and
wire-line communications to transmit the collected data back to the Traffic Management Subsystem operated by
WSDOT's Tacoma TOC. The derived data can be used locally such as when traffic detectors are connected directly to
asignal control system or remotely (e.g., when a CCTV system sends data back to the Tacoma TOC). The data
generated by this market package enables traffic managers to monitor traffic and road conditions, identify and verify
incidents, detect faultsin indicator operations, and collect census datafor traffic strategy development and long range
planning. The collected data can also be analyzed and made available to users and the Information Service Provider
Subsystem.

Probe Surveillance (ATM S02)

Thismarket package provides an alternative approach for surveillance of the roadway network. The implementation
path supported by this market package includes the wide-area wireless communications between the vehicle (could be
apersonal vehicle or a county maintenance crew) and Information Service Provider (could be the Thurston County
Roads and Maintenance, and the Tacoma TOC) used to communicate current vehicle location and status. The market
package enables traffic managers to monitor road conditions, identify incidents, analyze and reduce the collected data,
and make it available to users and private information providers. It requires one of the communications options
identified above, roadside beacons and wire-line communications for the short range commu nications option, data
reduction software, and utilizes wire-line links between the Traffic Management Subsystem and Information Service
Provider Subsystem to share the collected information.

Surface Street Control (ATM S03)

This market package provides the central control and monitoring equi pment, communication links, and the signal
control equipment that support local surface street control and/or arterial traffic management in the Thurston region.
A range of traffic signal control systems are represented by this market package ranging from static pre-timed control
systemsto fully traffic responsive systems that dynamically adjust control plans and strategies based on current traffic
conditions and priority requests. Implementing centersin this market package include thelocal streets and signal
systems that are operated by Thurston County and the regional cities of Olympia, Lacey and Tumwater along with
some signals that are maintained and operated by WSDOT. This market package is generally an intra-jurisdictional
package that does not rely on real-time communications between separate control systemsto achieve area-wide traffic
signal coordination. Systems that achieve coordination across jurisdictions by using acommon time base or other
strategies that do not require real time coordination would be represented by this package. This market packageis
consistent with typical urban traffic signal control systems.

Freeway Control (ATMS04)

This market package provides the communications and roadside equipment to support ramp control, lane controls, and
interchange control for freeways mainly operated by WSDOT. Coordination and integration of ramp meters are
included as part of this market package. This packageis consistent with typical urban traffic freeway control systems.
This package incorporates the instrumentation included in the Network Surveillance Market Package to support
freeway monitoring and adaptive strategies as an option. This market package also includes the capability to utilize
surveillance information for detection of incidents operated by the Tacoma TOC.
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Traffic Information Dissemination
(ATMS06)

This market package allows traffic information to be disseminated to drivers and vehicles using roadway equipment
such as dynamic message signs or highway advisory radio operated by WSDOT. This package provides atool that
can be used to notify drivers of incidents by using portable DM S operated and maintained by Thurston County at
selected roadway locations to provide information to travel ers to take alternate routes and make better travel decisions.
This package also covers the equipment and interfaces that provide traffic information from the Tacoma TOC to the
media (for instance viaa direct tie-in between a traffic management center and radio or television station computer
systems), transit management center, emergency management center, and information service provider.

Regional Traffic Control (ATMS 07)

This market package advances the Surface Street Control and Freeway Control Market Packages by adding the
communications links and integrated control strategies that enableintegrated inter-jurisdictional traffic control. This
market package provides for the sharing of traffic information and control among the WSDOT traffic management
centers, Thurston county, adjoining counties of Pierce and Lewis, and all the regional cities to support aregional
control strategy. The nature of optimization and extent of information and control sharing is determined through
working arrangements between the stakeholders and jurisdictions in the Thurston region. This packagerelies
principally on roadside instrumentation supported by the Surface Street Control and Freeway Control Market Packages
and adds hardware, software, and wire line communications capabilities to implement traffic management strategies
that are coordinated between allied traffic management centers. Several levels of coordination are supported from
sharing of information through sharing of control between traffic management centers.

Incident Management (ATM S 08)

This market package manages both predicted and unexpected incidents so that the impact to the transportation network
and traveler safety isminimized. Requisite incident detection capabilities are included in the freeway control market
package and through the regional coordination with other traffic management and emergency management centers,
weather service entities, and event promoters supported by this market package. Information from these diverse
sources are collected and correlated by this market package to detect and verify incidents and implement an
appropriate response. In the Thurston Region, the day-to-day operations of incident management, including detection,
response and clearance will be performed by the Thurston County E911 Call Center, Washington State Patrol and the
Local Police and Fire. In the case of exceptional incident management, which includes situational conditions like
earthguakes, the Thurston County EOC takes over emergency management operations of incident management. This
market package provides Traffic Management Subsystem equipment that supports traffic operations personnel in
developing an appropriate response in coordination with emergency management and other incident response
personnel to confirmed incidents. The response may include traffic control strategy modifications and presentation of
information to affected travelers using the Traffic Information Dissemination market package. The same equipment
assists the operator by monitoring incident status as the response unfolds. The coordination with emergency
management might be through a CAD system like the Thurston County E911 System or through other communication
with emergency field personnel. The coordination can also extend to tow trucks and other field service personnel.
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Traffic Forecast and Demand
Management (ATM S 09)

This market package includes advanced algorithms, processing, and mass storage capabilities that support historical
evaluation, real-time assessment, and forecast of the roadway network performance managed by WSDOT. This
includes the prediction of travel demand patterns to support better link travel time forecasts. The source datawould
come from the WSDOT TMCs as well as other traffic management centers like the Thurston County Roads and
regional city traffic departments. In addition to short-term forecasts, this market package provides longer range
forecasts that can be used in transportation planning that can be useful to the Thurston Regional Planning Council
(TRPC) and other MPOsin theregion. This market package provides data that supports the implementation of TDM
programs, and policies managing both traffic and the environment.

Emissions Monitoring and
Management (ATM S11)

This market package monitors individual vehicle emissions and provides general air quality monitoring using
distributed sensorsto collect the data. The collected information is transmitted to the emissions management
subsystem for processing. The Thurston Urban Region has been designated by the Environmental Protection Agency
(EPA) as a PM 10 non-containment area and TRPC is very involved in air-quality modeling and emissions projects to
maintain the air quality standardsin the county. Both individual detection and identification of vehicles that exceed
emissions standards and general area-wide monitoring of air quality are supported by this market package. For area
wide monitoring, this market package measures air quality, identifies sectors that are non-compliant with air quality
standards, and collects, stores and reports supporting statistical data. For point emissions monitoring, this market
package measures tail pipe emissions and identifies vehicles that exceed emissions standards. The gathered
information can be used to implement environmentally sensitive TDM programs, policies, and regulations.

Virtua TMC and Smart Probe Data
(ATMS 12)

This market package provides for special requirements of rural road systems. Instead of acentral TMC, the traffic
management is distributed over avery wide area (e.g., awhole state or collection of states). Each locality hasthe
capability of accessing available information for assessment of road conditions. The package uses vehicleslike the
Thurston county snow and maintenance as smart probes that are capable of measuring road conditions and providing
thisinformation to the roadway for relay to the Traffic Management Subsystem, in this case the Thurston County.

Standard Railroad Grade Crossing
(ATMS 13)

This market package manages roadway traffic at highway-rail intersections (HRIs) where operational requirements do
not dictate more advanced features (e.g., whererail operational speeds are less than 80 miles per hour). Both passive
(e.g., the crossbuck sign) and active warning systems (e.g., flashing lights and gates) are supported. (Note that passive
systems exercise only the single interface between the roadway subsystem and the driver in the architecture
definition.) These traditional HRI warning systems may also be augmented with other standard traffic management
devices. Thewarning systems are activated on notification by interfaced wayside equipment of an approaching train.
The equipment at the HRI may also be interconnected with adjacent state, county or city signalized intersections so
that local control can be adapted to highway-rail intersection activities (e.g., temporary alteration of upstream signal
timing patterns).
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Advanced Railroad Grade Crossing
(ATMS 14)

This market package manages roadway traffic at highway-rail intersections (HRIs) where operational requirements
demand advanced features (e.g., where rail operational speeds are greater than 80 miles per hour—such asthe
operation of the Talgo passenger service on the High Speed Ground Transportation (HSGT) corridor paralleling |-5 in
Washington and Oregon). This market package includes all capabilities from the Standard Railroad Grade Crossing
Market Package and augments these with additional safety features to mitigate the operational risks associated with
higher rail speeds. The active warning systems supported by this market package include positive barrier systems that
preclude entrance into the highway-rail intersection when the barriers are activated. Like the Standard Package, the
HRI equipment is activated on notification by wayside interface equipment which detects, or communicates with the
approaching train. In this market package, additional information about the arriving train is also provided by the
wayside interface equip ment so that the train’ s direction of travel, its estimated time of arrival, and the estimated
duration of closure may be derived. This enhanced information may be conveyed to the driver prior to, or in context
with, warning system activation. This market package also includes additional detection capabilities which enableit to
detect an entrapped or otherwise immobilized vehicle within the HRI and provide an immediate notification to
highway and railroad officials.

Railroad Operations Coordination
(ATMS 15)

This market package provides an additional level of strategic coordination between rail operations and traffic
management centers. Rail operations coordination provides for the integration of train schedules, maintenance
schedules, and any other forecasted events that will result in highway-rail intersection (HRI) closures. This
information is used to develop forecast HRI closure times and durations which may be used in advanced traffic control
strategies or to enhance the quality of traveler information.

Road Weather Information System
(ATMS 18)

This market package monitors current and forecast road and weather conditions using a combination of weather
service information and data collected from environmental sensors deployed on and about the roadway. WSDOT
currently operates and maintains several Road Weather Information Systems (RWIS) in the state and in Thurston
County. The collected road weather information is monitored and analyzed to detect and forecast environmental
hazards such asicy road conditions, dense fog, and approaching severe weather fronts. Thisinformation can be used
to effectively deploy road maintenance resources, issue general traveler advisories, and support traffic information
dissemination to travel ers through several broadcast media like message signs, highway advisory radio and through the
rWeather website.

Public Transportation Management Market Packages

Transit Vehicle Tracking (APTS1)

This market package provides for an Automated Vehicle Location System to track Intercity transit vehicle' sreal time
schedule adherence and updates the transit system’s schedule in real-time. Vehicle position may be determined either
by the vehicle (e.g., through GPS) and relayed to the infrastructure or may be determined directly by the
communicationsinfrastructure. A two-way wireless communication link (e.g., Advanced Radio Communication
System) with Intercity Transit is used for relaying vehicle position and control measures. Intercity Transit can process
thisinformation, update the transit schedule and make real-time schedule information available to the Puget Sound
Traveler Information System viaawire-linelink.
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Transit Fixed Route Operations
(APTS2)

This market package performs automatic driver assignment and monitoring, as well as vehicle routing and scheduling
for Intercity Transit fixed-route services. This service usesthe existing AVL database as a source for current schedule
performance data, and isimplemented through data processing and information display at Intercity Transit center.
Thisdatais exchanged using the existing wire-line link to the information service provider, like the Puget Sound
Regional Traveler Information System, where it is integrated with that from other transportation modes to provide the
public with integrated and personalized dynamic schedules.

Demand Response Transit
Operations (APTS3)

This market package performs automatic driver assignment and monitoring as well as vehicle routing and scheduling
for demand response transit services provided by Intercity Transit and special needs transportation services. This
package uses the existing AV L database to monitor current status of the transit fleet and supports allocation of these
fleet resources to service incoming requests for transit service while also considering traffic conditions. Intercity
Transit center provides the necessary data processing and information display to assist the transit operator in making
optimal use of the transit fleet. The Information Service Provider Subsystem may either be operated by transit
management center or be independently owned and operated by a separate service provider. Inthefirst scenario, the
traveler makes adirect request to a specific para-transit service. In the second scenario, athird party service provider,
like the Areafor Coordinated Council for Transportation (ACCT) determines which para-transit serviceisaviable
means of satisfying atraveler request and uses wire-line communications to make areservation for the traveler.

Transit Passenger and Fare
Management (APTS4)

This market package allows for the management of passenger loading and fare payments onboard Intercity transit
vehicles using electronic means (e.g., automatic passenger counter and fare card). The payment instrument may be
either astored value or credit card. This package isimplemented with sensors mounted on the vehicle to permit the
driver and central operationsto determine vehicle loads, and readers |ocated either in the infrastructure or onboard the
transit vehicle to allow fare payment. Datais processed, stored, and displayed on the transit vehicle and
communicated as needed to the Intercity transit center using wireless infrastructure.

Transit Security (APTS5)

This market package provides for the physical security of transit passengers. An onboard security system is deployed
to perform surveillance and warn of potentially hazardous situations. Public areas (e.g. stops, park and ride lots,
stations) are also monitored. Information is communicated to the Intercity transit center using the existing or emerging
wireless (vehicleto center) or wire-line (areato center) infrastructure. Security related information is also transmitted
to the Thurston County E911 Call Center or the Local Police when an emergency isidentified that requires an external
response.

Transit Maintenance (APTS6)

This market package supports automatic maintenance scheduling and monitoring. Onboard condition sensors monitor
critical system status and transmit critical statusinformation to the Intercity transit center. Hardware and softwarein
the transit center processes these data and schedul es maintenance activities.
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Multi-Modal Coordination (APTS7)

This market package establishes two-way communications between the regional transit agencies of Intercity Transit
and Pierce Transit, and traffic agencies like Thurston County and Tacoma TOC, to improve service coordination.
Inter-modal coordination between transit agencies can increase traveler convenience at transfer points and al so
improve operating efficiency. Coordination between traffic and transit management is intended to improve on-time
performance of the transit system to the extent that this can be accommodated without degrading overall performance
of the traffic network. More limited local coordination between the transit vehicle and the individual city arterial
intersection for signal priority is also supported by this package.

Transit Traveler Information
(APTSB)

This market package provides Intercity transit users at transit stops and onboard transit vehicles with ready accessto
transit information. The information services include transit stop annunciation, imminent arrival signs, and real-time
transit schedule displaysthat are of general interest to transit users. Systems that provide custom transit trip itineraries
and other tailored transit information services (computerized Telephone Information System) are also represented by
this market package.

Electronic Payment Market Package

Electronic Fee/Payment Collection
(ATMS10)

This market package provides means for electronic fee collections and payment services for Intercity transit and other
transportation systems like the special needs transportation services. Dedicated short range communication between
the roadway equipment and the vehicleisrequired as well as wireline interfaces between transit agencies and the
financial infrastructure that supports fee collection.

Traveler Services Market Packages

Broadcast Traveler Information
(ATISL)

This market package provides the user with abasic set of ATIS services; its objectiveis early acceptance. It involves
the collection of traffic conditions, advisories, and general public transportation and includes the real-time
dissemination of thisinformation over awide areathrough existing infrastructures and low cost user equipment (e.g.,
FM sub-carrier, cellular data broadcast) and through commercial media broadcast. Different from the market package
ATMS6--Traffic Information Dissemination -- that provides the more basic HAR and DM S information capabilities,
ATISI provides the more sophisticated digital broadcast service. Successful deployment of this market package relies
on availability of real-time transportation data from the Tacoma TOC on the roadway conditions in the surrounding
area and dissemination of thisinformation through an efficient mechanism like the established Puget Sound regional
traveler information system. However, wireless services such as FM sub-carrier broadcast and cellular data broadcast
generally require public/private partnerships.
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Market Package

Description

Interactive Traveler Information
(ATIS2)

This market package provides tailored information in response to atraveler request. Both real-time interactive
request/response systems and information systems that “ push” atailored stream of information to the traveler based on
asubmitted profile are supported. Thetraveler can obtain current information regarding traffic conditions, transit
services, and ride share/ride match information. These services are likely to be provided by the Puget Sound Regional
Traveler Information System for travelersin the Thurston region. A range of two-way wide-areawireless and wire-
line communications systems may be used to support the required digital communications between traveler and the
information service provider. A variety of interactive devices may be used by the traveler to access information prior
to atrip or en-route; including phone, Personal Digital Assistant, and a personal computer. Successful deployment of
this market package relies on availability of real-time transportation data from the Tacoma TOC and other regional
counties and cities.

Freight Mobility Market Packages

Fleet Administration (CVO1)

This market package keeps track of vehicle location, itineraries, and fuel usage at the Fleet and Freight Management
Subsystem using a cell based or satellite datalink and the pre-existing wirelessinfrastructure. The vehiclehasa
processor to interface to its sensor (e.g., fuel gauge) and to the cellular datalink. The Fleet and Freight Management
Subsystem can provide the vehicle with dispatch instructions, and can process and respond to requests for assistance
and general information from the vehicle viathe cellular datalink. The market package also provides the Fleet
Manager, WSDOT Commercial Vehicle Operations, with connectivity to intermodal transportation providers using the
existing wire-line infrastructure.

Electronic Clearance (CVO3)

This market package provides for automated clearance at roadside check facilities. The roadside check facility
communicates with Washington State Patrol CV O sites over wire-line to retrieve infrastructure snapshots of critical
carrier, vehicle, and driver datato be used to sort passing vehicles. This package allows agood driver/vehicle/carrier
to pass roadside facilities at highway speeds using transponders and dedicated short range communications to the
roadside. The roadside check facility may be equipped with AV, weighing sensors, transponder read/write devices,
and computer workstation processing hardware, software, and databases.

CV Administrative Processes
(CVO4)

This market package provides for el ectronic application, processing, fee collection, issuance, and distribution of CVO
credential and tax filing. Through this process, carriers, drivers, and vehicles may be enrolled in the electronic
clearance program provided by a separate market package which allows commercial vehiclesto be screened at
mainline speeds at commercial vehicle check points operated by Washington State Patrol. Through this enrollment
process, current profile databases are maintained in the Commercial Vehicle Administration Subsystem and snapshots
of this database are made available to the commercial vehicle check facilities at the roadside to support the electronic
clearance process.
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Market Package

Description

CVO Fleet Maintenance (CV0O9)

This market package supports maintenance of CV O fleet vehicles through close interface with on-board monitoring
equipment and AV LS capabilitieswith in the Fleet and Freight Management Subsystem operated by Washington State
Patrol in coordination with WSDOT Commercial Vehicle Division. Records of vehicle mileage, repairs, and safety
violations are maintained to assure safe vehicles on the highway.

Emergency Management Market Packages

Emergency Response (EM 1)

This market package provides the computer-aided dispatch systems, emergency vehicle equipment, and wireless
communications that enable safe and rapid deployment of appropriate resources to an emergency. Coordination
between the Thurston County E911 Call Center, Washington State Patrol, and the local police and fire supports
emergency notification and coordinated response between agencies. Existing wide area wireless communications
would be utilized between these agencies and their Emergency V ehicles to enable an incident command system and
provide support at the emergency location. The emergency centersin the Thurston area would include hardware and
software for tracking the emergency vehicles.

Emergency Routing (EM2)

This market package supports dynamic routing of Thurston County emergency vehicles and coordination with the
Washington State Patrol for special priority on the selected route(s). In this market package, the Informetion Service
Provider Subsystem would typically be integrated with the Emergency Management Subsystem in a public safety
communications center. The Emergency V ehicle would also optionally be equipped with dedicated short range
communications for local signal preemption.

Mayday Support (EM 3)

This package allows the user (driver or non-driver) to initiate arequest for emergency assistance and enables the
Thurston County E911 Call Center to locate the user and determine the appropriate response. The request from the
traveler needing assistance may be manually initiated or automated and linked to vehicle sensors. The datais sent to
the Emergency Management subsystem using wide area wireless communications with voice as an option. Providing
user locationimplies either alocation technology within the user device or location determination within the
communications infrastructure.

Information Storage and Management Market Packages

ITS Data Mart (AD1)

This market package provides afocused archive that houses data collected and owned by Thurston County, WSDOT,
and other regional cities. Thisfocused archive typically includes data covering a single transportation mode and one
jurisdiction that is collected from an operational data store and archived for future use. It providesthe basic data
quality, data privacy, and meta-data management common to all ITS archives and provides general query and report
access to archive data users.
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Market Package

Description

ITS Data Warehouse (AD2)

This market package includes all the data collection and management capabilities provided by the ITS Data Mart,
managed by the individual counties, citiesand WSDOT, and adds the functionality and interface definitions that allow
collection of datafrom Thurston County, regional cities, Thurston County Emergency Services, and Intercity Transit.
It performs the additional transformations and provides the additional meta-data management features that are
necessary so that all this data can be managed in a single repository with consistent formats. The potential for large
volumes of varied data suggests additional on-line analysis and data mining features that are also included in this
market package in addition to the basic query and reporting user access features offered by the ITS DataMatt.

ITS Virtual Data Warehouse (AD3)

This market package provides the same broad access to multi-modal, multidimensional data from varied data sources
asinthe | TS Data Warehouse Market Package, but provides this access using enhanced interoperability between
physically distributed I TS archives that are each locally managed. Requests for datathat are satisfied by accessto a
single repository in the ITS Data Warehouse Market Package are parsed by the local archive and dynamically
translated to requests to remote archives which relay the data necessary to satisfy the request.
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AN EXAMPLE OF A TYPICAL MARKET PACKAGE DIAGRAM AND ITS
COMPONENTS
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ATMSO03: SURFACE STREET CONTROL
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ATMS06: TRAFFIC INFORMATION DISSEMINATION
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ATMS09: TRAFFIC FORECAST AND DEMAND MANAGEMENT
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ATMS10: ELECTRONIC PAYMENT/FEE COLLECTION
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Thurston Region
Equipment Package

Description

Associated
P-Specs

ITS Data Repository

This equipment package collects data and data catal ogs from one or more data sources and stores the datain
afocused repository that is suited to a particular set of ITS datausers. This equipment package includes
capabilities for performing quality checks on the incoming data, error notification, and archive to archive
coordination. This equipment package supports a broad range of implementations, ranging from simple
datamartsthat collect afocused set of data and serve a particular user community to large-scale data
warehouses that collect, integrate, and summarize transportation data from multiple sources and serve a
broad array of userswithin aregion.

81,8285

Traffic and Roadside Data
Archival

This equipment package collects and archives traffic, roadway, and environmental information for usein
off-line planning, research, and analysis. The equipment package controls and collects information directly
from equipment at the roadside, reflecting the deployment of traffic detectors that are used primarily for
traffic monitoring and planning purposes rather than for traffic management.

8.9

Virtual Data Warehouse
Service

This equipment package provides capabilities to access “in-place” data from geographically dispersed
archives and coordinate information exchange with alocal data warehouse. While many of the functions
performed by this equipment package are similar to the functionsinherent in other archived data
management subsystem equipment packages (e.g. data management, fusion, analysis) this equipment
package al so provides the specialized publishing, directory services, and transaction management functions
associated with coordinating remote archives. In addition, this equipment package performs functions on
an as-needed basis, thereby negating the need to maintain the comprehensive set of datafrom the remote
archivesin the local data warehouse.

8.4

Credentials and Taxes
Administration

This Equipment package provides administrative capabilities for commercial vehicle operationsincluding
database management and admi ni strator-to-roadside and administrator-to-administrator interfaces. For
exampl e, this Equipment package would manage the electronic credential s database for a state, perform
reconciliation of mileage and fuel taxes (possibly post trip), and interface with roadsides performing
credential checks. This equipment package communicates with similar packagesin other CVAS locations
to exchange credentials database information. Example locations would be state agency or regional offices
that are involved with commercial vehicle operations.

252,257

CV Data Caollection

This equipment package collects and stores commercial vehicle information that is collected in the course
of Commercial Vehicle Administration Subsystem operations. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.

259

CV Information Exchange

This equipment package supports the exchange of safety and credentials dataamong jurisdiction. The
package also supports the exchange of safety and credentials data between agencies (for example, an
administrative center and the roadside check facilities) within asingle jurisdiction. Data are collected from
multiple authoritative sources and packaged into snapshots (top-level summary and critical status
information) and profiles (detailed and historical data).

256
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Roadside Electronic Screening

This Equipment package provides the Commercial Vehicle Check Subsystem the capabilities for two -way
communication with approaching properly equipped commercial vehicles at mainline speeds, reading tags
for automated vehicle identification and credential checking. There will be a capability to appropriately
screen al vehicles, not just those that are equipped. This Equipment package shall be able to process the
datafrom the commercial vehicles along with accessed database information to determine whether apull-in
message is needed or to generate random pull-in messages with provisions for facility operators and
enforcement officials to have manual override capabilities. Support shall be provided to both interstate and
intrastate carriers.

231,234,235

On-board CV Electronic Data

This Equipment package provides the Commercial Vehicle Subsystem the capability for two-way data
exchange between the vehicle and the roadside facility with the transmission of information such as status
of driver, vehicle, and carrier IDs and cargo information. The driver, vehicle and carrier areidentified via
the tag so that actual weight from roadside meinline weigh-in-motion may be checked. Thisincludes only
the equipment on the commercial vehicle including a processor/tag for identification, especialy a
HAZMAT identification. The actual reading and processing required for the credential checking and
weigh-in-motion will be performed by the roadside.

223,237,243,
244,246,262,
263,264,265

On-board Trip Monitoring

This Equipment package provides the capabilities to support fleet management with automatic vehicle
location and automated mileage and fuel reporting and auditing. This package may also record other
special events resulting from communication with roadside equipment. Thisincludes only the equipment
on board the vehicle to support this function including the vehicle location devices such as GPS equipment,
communication interfaces, a processor to record trip length, and the sensors/actuators/interfaces necessary
to record mileage and fuel usage.

215,222,224,
241,243,245

Emergency Call-Taking

This Equip ment package supports the emergency call -taker, collecting available information about the
caller and the reported emergency, and forwarding this information to other equipment packages that
formulate and manage the emergency response. This equipment package receives 9-1-1, 7-digit local
access, and motorist call -box calls and interfaces to other agencies to assist in the verification and

assessment of the emergency and to forward the emergency information to the appropriate response agency.

51.1,513,52

Emergency Data Collection

This equipment package collects and stores emergency information that is collected in the course of
operations by the Emergency Management Subsystem. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.

5.6

Emergency Dispatch

This Equipment package supports efficient dispatch of emergency vehicles. It tracks emergency vehicles,
dispatches these vehiclesto an incident, and provides saf e and efficient routes based on real-time traffic
information.

5.2,5.3.2,5.3.6,
537,55

Emergency Response
Management

This Equipment package devel ops and stores emergency response plans and manages overall coordinated
response to emergencies. It tracks the availability of resources and assists in the appropriate all ocation of
these resources for a particular emergency response. This Equipment package provides coordination
between multiple allied agencies before and during emergencies to implement emergency response plans
and track progress through the incident. It provides vital communications linkages which provide rea-time
information to emergency response personnel in thefield.

512,513,514,
5.15,5.2,53.1,
534,55

March 29, 2002

F-2

Final



Technical Memo #2

Thurston Region System Architecture

Thurston Region Associated
Equipment Package Description P-Specs
Mayday Support This Equipment package receives Mayday messages, determines an appropriate response, and either uses 5.1.1,5.1.2,5.1.3,
internal resources or contacts alocal agency to provide that response. The nature of the emergency is 5.1.6,5.2

determined based on the information in the mayday message as well as other inputs. This package
effectively serves as an interface between automated mobile mayday systems and the local public safety
answering point for messages which require a public safety response.

Emissions Data Collection This equipment package collects and stores air quality and emissions management information that is 15.9
collected in the course of Emissions Management Subsystem operations. This data can be used directly by
operations personnel or it can be made available to other data users and archivesin the region.

Emissions DataManagement | This Equipment package assimilates and stores air quality measures and roadside collected emissionsdata. | 1.5.1, 1.5.2, 1.5.3,
General air quality measures are distributed as general traveler information and also may be used for in 154,157,158
demand management programs. Collected roadside emissions are analyzed and used to detect, identify, and
notify concerned parties regarding vehicles that exceed emissions standards.

On-board EV En-route This Equipment package provides capabilities that support safe and expedient arrival on the incident scene. | 5.3.3, 5.3.5

Support This package provides dispatch and routing information, tracks the vehicle, and preempt signals via short
range communication directly with traffic control equipment at the roadside.

On-board EV Incident This Equipment package provides a direct interface between the emergency vehicle and incident 5.35

Management Communication | management personnel.

Fleet Administration This Equipment package provides route plan information from the FM S to the TM S for network 21.2,2.14,2.1.86,
performance evaluation. It also provides for vehicle tracking, dispatch, and reporting to the fleet 261
management center personnel.

Fleet Maintenance This Equipment package provides the capability to use vehicle mileage datato automatically generate 2.1.6

Management preventative maintenance schedules for each specific vehicle by utilizing vehicle tracking data from the
prerequisite tracking Equipment package. In addition, capability to automatically ensure that proper service
personnel are provided information for maintenance activities and to record and verify that maintenance
work was performed shall be provided.

Fleet Credentials and Taxes This Equipment package provides the Fleet and Freight Management Subsystem the capabilities to 211,213,221,

Management and Reporting purchase credentials and file trip reports electronically by the fleet managers, to perform automated 754

enrollment at the roadside facilities, and electronically manage the credentials checking by the roadside
commercial vehicleinspectors. The electronic purchase shall be performed in accordance with developing
standards such that a single integrated system for electronic payments might devel op ensuring that
deployment across multiple agency political boundariesis performed without degradation. Inherent to
credential management shall be the management of the vehicles, with a prerequisite of the vehicle tracking
software from the Fleet Administration Equipment package.
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Basic Information Broadcast This Equipment package provides the capabilities to collect, process, store, hill, and disseminate traveler 1145, 1.1.4.6,
information including traveler, transit, ridematching, traffic, and parking information. The traveler 4.1.8,6.1.1,6.2.1.1,
information shall include maintaining a database of local area services available to travelers with up-to-the- | 6.2.1.3, 6.2.1.4,

minute information and providing an interactive connectivity between, sponsors, and providers of services.
Thetransit information shall include the latest available information on transit routes and schedul es, transit
transfer options, transit fares, and real-time schedule adherence. The traffic information shall include latest
available information on traffic and highway conditions, and current situation information in rea-time
including incidents, road construction, recommended routes, current speeds on specific routes, current
parking conditionsin key areas, schedules for any current or soon to start events, and current weather
situations. This Equipment package shall also provide users with real-time travel related information while
they are traveling, and disseminate to assist the travelersin making decisions about transfers and
maodification of trips. These capabilities shall be provided using equipment such as afixed facility with a
communications system such as a data Subcarrier multiplexing device.

6.2.1.5,651,7.4.2

Interactive Information
Reception

This Equipment package shall have as prerequisite the capabilities of the Basic Information Broadcast
Equipment package. This Equipment package augments the Basic |nformation Broadcast Equipment
package by providing the capabilities for interactive traveler information.

1.1.45,1.1.4.6,
418,6.1.1,6.1.2,
6.1.3,6.1.4,6.2.1.2,
6.5.1,6.6.1,6.6.2.3,
6.6.2.4, 6.6.4, 6.6.5,

7.16,7.2.6,7.3.2,
74.16,74.2 743
Personal Basic Information This Equipment package shall provide the capability for travelers to interface with the ISP Subsystem Basic | 6.8.3.2, 6.8.3.3
Reception Information Broadcast Equipment package and receive formatted traffic advisories including accurate
traveling information concerning available travel options and their availability, and congestion information
from their Personal Information Access Subsystem to include their homes, place of work, major trip
generation sites, personal portable devices, and over multiple types of electronic media such asfacsimile
machines, portable AM/FM radios, and a pager processor.
Personal Interactive This Equipment package shall provide the capability for travelers to interface with the | SP Subsystem 6.8.3.1, 6.8.3.2,
Information Reception Infrastructure Equi pment packages including the Interactive Infrastructure | nformation Equipment package, | 6.8.3.3, 7.5.3
and the Infrastructure Provided Route Selection, Y ellow Pages and Reservation, and Dynamic Ridesharing
Equipment packages. These capabilities shall be provided using the Personal Information Access
Subsystem equipment such as cellular telephone, interactive TV, Personal Computer, and pager with alpha
display using communication medium and equipment such as two-way radio, CATV, and wireless data
transceivers.
Personal Location This equipment package determines current location information and provides this information to other 6.8.1.3
Determination equipment packages that use the location information to provide various | TS services.
March 29, 2002 F-4 Final



Technical Memo #2

Thurston Region System Architecture

Thurston Region
Equipment Package

Description

Associated
P-Specs

Personal Mayday Interface

This Equipment package shall provide the capability to initiate a distress signal and cancel a prior issued
manual request for help using the Personal Information Access Subsystem. This capability shall be
provided using equipment such as a processor to automatically dial the Emergency Management Subsystem
and provide location.

6.8.1.5, 6.8.2.1,
6.8.2.2

Roadside Signal Priority

This Equipment package shall provide the capability to receive vehicle signal priority requests and control
roadside signals accordingly.

127.1,1273

Advanced Rail Crossing

This equipment package manages highway traffic at highway-rail intersections (HRIs) where operational
requirements demand advanced features (e.g., where rail operational speeds are greater than 80 miles per
hour). Itincludes all capabilities from the Standard Rail Crossing equipment package and augments these
with additional safety features. The active warning systems supported by this market package includes
positive barrier systems which preclude entrance into the intersection when the barriers are activated. Like
the Standard package, the HRI equipment is activated on notification by wayside interface equipment which
detects, or communicates with the approaching train. In this equipment package, additional information
about the arriving train is also provided by the wayside interface equipment so that the train’s direction of
travel, its estimated time of arrival, and the estimated duration of closure may be derived. This enhanced
information may be conveyed to the driver prior to, or in context with, warning system activation. This
equipment package al so includes detection capabilities which enable it to detect an entrapped or otherwise
immobilized vehicle within the HRI and provide an immediate notification to the wayside interface
equipment and traffic management.

1.1.11,16.11,
16.1.24,1.6.1.4.3,
16.15,1.6.1.6.1,
16162 1631,
1632, 1.6.3.3,
1651

Roadside Data Collection

This equipment package collects traffic, road, and environmental conditionsinformation for usein
transportation planning, research, and other off-line applications where data quality and compl eteness take
precedence over real-time performance. This equipment package includes the sensors, supporting roadside
infrastructure, and communications equipment that collects and transfers information to a center for
archival.

1114

Roadway Basic Surveillance

This Equipment package provides the capabilities to monitor traffic flow in major intersections and on main
highways for urban areas and to monitor road conditions using fixed equi pment such as loop detectors and
wireline communication.

1111,1313

Roadway Emissions
Monitoring

This Equipment package monitors emissions and general air quality and communicates the collected
information back to the emissions management subsystem where it can be monitored, analyzed, and used.
This equipment package supports point monitoring of individual vehicle emissions aswell as general
monitoring of standard air quality measures.

155,15.6

Roadway Environmental
Monitoring

This Equipment package measures environmental conditions and communicates the collected information
back to a center where it can be monitored and analyzed. A broad array of general weather and road
surface information may be collected. Weather conditions that may be measured include temperature,
wind, humidity, precipitation, and visibility. Surface and sub-surface sensors can measure road surface
temperature, moisture, icing, salinity, and other measures. Air quality monitoring can include point
monitoring of individual vehicles as well as general monitoring of standard air quality measures.

1113
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Roadway Freeway Control Ramp meters, CM S and other freeway control effects which will control traffic on freeways. 1111,1.27.2,
1.2.75
Roadway |ncident Detection This Equipment package provides incident detection capability to reside at the roadside. For example, 1111
advanced CCTV'swith built-in incident detection algorithms would allow the actual detection function to
be roadside rather than transmitting images to a center for visual or automated detection.
Roadway Probe Beacons This Equipment package monitors traffic and road conditions by collecting information from passing 1.1.6
vehicles that are equipped with atransponder or other short range communications device. The probe data
collected by this equipment package may include link travel times, average speeds, road conditions, and
any other datathat can be measured and communicated by passing vehicles. Thisequipment package
consists of roadside equipment that communicates with passing vehicles using dedicated short range
communications, collects the information provided by the vehicles, and forwards this information back to
the Traffic Management Subsystem.
Roadway Signal Controls This Equipment package provides the capabilities to control traffic signals at major intersections and on 1111,1.271,
main highways for urban areas. This Equipment package is generally constrained to asingle jurisdiction. 1.2.7.2
Roadway Traffic Information | This Equipment package provides the roadside elements of traffic information dissemination including 1.27.1,1275
Dissemination DMS and HAR.
Standard Rail Crossing This Equipment Package manages highway traffic at highway-rail intersections (HRIs) where operational 11.1.1,1.27.1,

requirements do not dictate advanced features (e.g., where rail operational speeds are |ess than 80 miles per
hour). Either passive (e.g., the crossbuck sign) or active warning systems (e.g., flashing lights and gates)
are supported depending on the specific requirements for each intersection. These traditional HRI warning
systems may also be augmented with other standard traffic management devices. The warning systems are
activated on notification by interfaced wayside equipment of an approaching train. The equipment at the

1.61.21,1.6.1.2.2,
1.6.1.2.3,1.6.1.25,
1.6.1.2.6, 1.6.1.3,

16.1.4.2,1.6.1.44,
16.1.7.1, 1.6.1.7.2,

HRI may also be interconnected with adjacent signalized intersections so that local control can be adapted 16.1.7.3,1.6.3.1,
to highway-rail intersection activities. Health monitoring of the HRI equipment and interfacesis 165.2, 1653
performed; detected abnormalities are reported through interfaces to the wayside interface equipment and
the traffic management subsystem.
Remote Basic Information This Equipment package shall provide the capability for travelersto interface with the ISP Subsystem Basic | 6.3.2, 6.3.3
Reception Information Broadcast Equipment package and receive formatted traffic advisories including accurate
traveling information concerning available travel options and their availability, and congestion information
at the Remote Traveler Support Subsystem.
Remote Interactive This Equipment package shall provide the capability for travelers to interface with the | SP Subsystem 6.3.3,6.3.4, 7.3.4,
Information Reception Infrastructure Equi pment packages including the Interactive Infrastructure Information Equipment package, | 7.5.2, 7.5.5

the Infrastructure Provided Route Selection, Y ellow Pages and Reservation, and Dynamic Ridesharing
Equipment packages. These capabilities shall be provided using the Remote Traveler Support Subsystem
equipment such as interactive TV and kiosk using communication medium and equipment such as CATV
and wireline and wireless data transceivers.
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Remote Mayday Interface This Equipment package provides the capability to report an emergency and summons assistance. The 4.4.1.8, 6.3.3
equipment includes atraveler interface that facilitates generation of adistress signal under duress and
wireline communications that carries this distress signal and allows follow-up verification and
determination of the nature of the emergency and the required response. This equipment package notifies
either the Emergency Management or Transit Management Subsystem depending on the implementation.
Remote Transit Fare This Equipment package providesthe capability for the traveler to use acommon fare medium for al 47.21,4.722,
Management applicable surface transportation services, to pay without stopping, have payment media automatically 4.7.2.3, 4.7.2.4,
identified as void and/or invalid and eligibility verified. This may beimplemented as a payment instrument | 4.7.2.5, 4.7.2.6,

reader at akiosk. In addition, capability to provide expansion into other uses for payment medium such as
retail and telephone and for off-line billing for fares paid by agencies shall be supported.

4727,734,752

Remote Transit Information The Equipment package furnishestransit users with real-time travel-related information at transit stops, 471.1,4712
Services multi-modal transfer points, and other public transportation areas. It provides transit users with the latest
available information on transit routes, schedules, transfer options, fares, real-time schedul e adherence,
current incidents, weather conditions, and special events. In addition to tailored information for individual
transit users, this equipment package supports general annunciation and/or display of imminent arrival
information and other information of general interest to transit users.
Secure Area Monitoring This Equipment package provides the capability to monitor the safety of transit users at Remote Traveler 4417
Subsystem locations. It collects surveillance images and data and relays this information back to the
Transit Management Subsystem.
Collect Traffic Surveillance This Equipment package collects, stores, and provides electronic access to the traffic surveillance data. 1121,1.1.22,
1.1.23,1.1.41,
1.142,1144
HRI Traffic Management This egquipment package monitors highway-rail intersection (HRI) equipment at the roadside, which 16.21,1.6.2.2,
manages highway traffic. Various levels of roadside equipment may be interfaced to, and supported by, 164.1,16.4.2
this equipment package to include standard speed active warning systems and high speed systemswhich
provide additional information on approaching trains and detect and report on obstructionsin the HRI. This
equipment package remotely monitors and reports the status of this roadside equipment. A two way
interface supports explicitly status requests or remote control plan updates to be generated by this
equipment package. Status may also be received periodically in the absence of arequest or asynchronously
in the event of adetected failure or other unsafe condition at the intersection.
Rail Operations Coordination | This equipment package provides strategic coordination between rail operations and traffic management 1.13,1.6.2.1,
centers. It receivestrain schedules, maintenance schedules, and any other forecast events which will result | 1.6.2.3

in highway-rail intersection (HRI) closures from Rail Operations. The provided information is used to
develop forecast HRI closure times and durations which may be applied in advanced traffic control
strategies or delivered as enhanced traveler information. This equipment package includes the processing
and algorithms necessary to derive HRI closure times and the communi cations capabilities necessary to
communicate with rail operations and interface to the traffic control and information distribution
capabilitiesincluded in other Traffic Management Subsystem equipment packages.
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TMC Freeway Management Control system for efficient freeway management including integration of surveillance information with 1142,1221,
freeway road geometry, vehicle control such as ramp metering, CMS, HAR. Interface to coordinated traffic | 1.2.4.2
subsystems for information dissemination to the public.

TMC Incident Detection This Equipment package provides the capahility to traffic managers to detect and verify incident. This 13.1.1,13.1.2,
capability includes analyzing and reducing the collected data from traffic surveillance equipment, including | 1.3.2.1, 1.3.2.2,
planned incidents and hazardous conditions. 1.3.2.3,1.3.2.4,

1.3.25,1.34.2,
1.3.4.3

TMC Incident Dispatch, This Equipment package provides the capability for an incident response formulation function minimizing 1151,1.241,

Coordination/Communication | theincident potential, incident impacts, and/or resources required for incident management including 1.24.2,13.23,
proposing and facilitating the dispatch of emergency response and service vehicles aswell as coordinating | 1.3.3, 1.3.4.1,
response with all appropriate cooperating agencies. 1.3.4.2,1.3.4.4,

1.3.4.5,1.35, 1.3.6,
1.3.7

TMC Multi-Modal This Equipment package provides the capability of signal control at the traffic management subsystem to 1.221,1.222,

Coordination provide signal priority for transit vehicles 14.2

TMC Probe Information This Equipment package provides the capability to accept and process probe vehicle information. This 11251141

Collection capability shall be provided through the use of additional hardware and probe vehicle control and tracking
software.

TMC Regional Traffic Control | This Equipment package provides capabilities in addition to those provided by the TMC Basic Signal 1.14.2,1.15,
Control Equipment package for analyzing, controlling, and optimizing area-wide traffic flow. These 124.1,1.24.2
capabilities provide for wide area optimization integrating control of anetwork signal system with control
of freeway, considering current demand as well as expected demand with agoal of providing the capability
for real-time traffic adaptive control while balancing inter-jurisdictional control issuesto achieve regional
solutions. These capabilities are best provided using a Traffic Management Center (TMC) to monitor and
manage freeway ramp meters and intersection traffic signals and software to process traffic information and
implement traffic management measures (e.g., ramp metering, signalization, and traffic coordination
between both local and regional jurisdiction). The TMC shall be able to communicate with other TMCsin
order to receive and transmit traffic information on other jurisdictions within the region.

TMC Road Weather This equipment package assimilates current and forecast road conditions and weather information using a 11.21,1.1.22,

Monitoring combination of weather service information and an array of environmental sensors deployed on and about 114.1,13.21,
theroadway. The collected road weather information is monitored and analyzed to detect and forecast 1.3.22,1.34.2,
environmental hazards such asicy road conditions and dense fog. Thisinformation can be used to more 1345

effectively deploy road maintenance resources, issue general traveler advisories, and support location
specific warningsto drivers.

March 29, 2002

F-8

Final



Technical Memo #2

Thurston Region System Architecture

Thurston Region Associated
Equipment Package Description P-Specs
TMC Signal Control This Equipment package provides the capability for traffic managers to monitor and manage the traffic flow | 1.1.2.2, 1.1.4.2,
at signalized intersections. This capability includes analyzing and reducing the collected data from traffic 1.211,1.222,
surveillance equipment and devel oping and implementing control plans for signalized intersections. 1241
Control plans may be developed and implemented that coordinate signals at many intersections under the
domain of asingle traffic management subsystem. In advanced implementations, this package collects
route planning information and integrates and uses this information in predicting future traffic conditions
and optimizing the traffic control strategy for these conditions. These capabilities are achieved through
real-time communication of logged routes from an Information Service Provider. The planned control
strategies can be passed back to the Information Service Provider so that the intended strategies can be
reflected in future route planning.
TMC Traffic Information This Equipment package provides the capability to disseminate incident related information to travelers, 1141,1.142,
Dissemination potential travelers, and private information service providers. These capabilities shall be provided using a 11.43,1343
workstation type processor within afacility connected to traveler information providers by utilizing existing
wireline links.
TMC Traffic Network This Equipment package provides the capability to predict travel demand patterns to support traffic flow 1121,1.1.22,

Performance Evaluation

optimization, demand management, and incident management. This Equipment package requires the data
collected by surveillance Equipment packages as well as input from other management subsystems

1.1.3,1.15,1.2.6.1,
1.26.2 141,142,

including the | SP Subsystem, Transit Management Subsystem. 144,145
Traffic Data Collection This equipment package collects and stores traffic information that is collected in the course of traffic 1.1.4.7
operations performed by the Traffic Management Subsystem. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.
Traffic Maintenance This Equipment package provides monitoring and remote diagnostics of field equipment to detect field 1112,1.281,
equipment failures, issues problem reports, and tracks the repair or replacement of the failed equipment. 1282,1.283,
1.2.8.4
Transit Center Fareand Load | This Equipment package provides the capability to accept collected data required to determine accurate 46.8,545,7.3.11,
Management ridership levels and implement variable and flexible fare structures. Support shall be provided for the 7.3.1.2,7.3.13,
traveler for use of afare medium for all applicable surface transportation services, to pay without stopping, | 7.3.1.4, 7.3.1.5,
have payment media automatically identified as void and/or invalid and eligibility verified, and allow for 7.3.16,7.1.3.7
third party payment. In addition, capability to provide expansion into other uses for payment medium such
asretail and telephone and for off-line billing for fares paid by agenciesshall be supported. This
Equipment package al so supports the capability for two-way voice communication between the transit
vehicle driver and afacility, two-way data communication between the transit vehicles and afacility, sensor
datato be transmitted from the transit vehicles to afacility, and data transmission from individual facilities
to acentral facility for processing/analysisif desired. These capabilities shall be provided through a
workstation type processor with GUI, high capacity storage, ride share software housed in a building with
dialup lines and wireline telephone and require integration with an existing Transit Center Tracking and
Dispatch Equipment package.
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Transit Center Fixed Route This Equipment package enhances the planning and scheduling associated with fixed route transit services. | 4.1.6,4.2.2,4.2.3.1,
Operations The package allows fixed-route services to develop, print and disseminate schedules and automatically 42.3.2,4.2.34,

updates customer service operator systems with the most current schedule information. Current vehicle 4.2.35,4.2.3.6

schedul e adherence and optimum scenarios for schedul e adjustment shall also be provided.

Transit Center Information
Services

This equipment package collects the |atest avail able information for atransit service and makes it available
to transit customers and to Information Service Providers for further distribution. Customers are provided
information at transit stops and other public transportation areas before they embark and on-board the
transit vehicle once they are enroute. Information provided can include the latest available information on
transit routes, schedules, transfer options, fares, real-time schedul e adherence, current incidents, weather
conditions, and special events. In addition to general service information, tailored information (e.g.,
itineraries) are provided to individual transit users.

4.15,4.1.6,4.2.3.3,
4.6.8

Transit Center Multi-Modal
Coordination

This Equipment package provides the transit management subsystem the capability to determine the need
for transit priority on routes and at certain intersections and request transit vehicle priority at these
locations. It also supports schedule coordination between transit properties and coordinates with other
surface and air transportation modes.

4124,414,415,
4.1.7,4.2.3.2,
4.237,4238

Transit Center Paratransit
Operations

This Equipment package provides the capability to automate the planning and scheduling, allowing
improvementsin paratransit routes and services to develop, printing and disseminating schedules, and
automatically updating customer service operator systems with the most current schedule. In addition, this
Equipment package provides the capability to assign driversto routesin afair manner while minimizing
labor and overtime services, including driver preferences and qualifications, and automatically tracking and
validating the number of work hours performed by each individual driver. These capabilities shall be
provided through the utilization of dispatch and fleet management software running on aworkstation type
processor.

416, 4211,
4212, 4213,
42.1.4

Transit Center Security

This Equipment package provides the capability to monitor key transit locations and transit vehicles with
both video and audio systems automatically alerting operators and police of potential incidents and
supporting traveler activated alarms. The monitoring equipment shall also include capabilities to assist in
responding to terrorist incidents.

4411,4413,
3.3.14, 44.1.6,
442,443,733

Transit Center Tracking and
Dispatch

This Equipment package provides the capabilities for monitoring transit vehicle locations and determining
vehicle schedule adherence. The Equipment package shall also furnish users with real-time travel related
information, continuously updated with real-time information from each transit system within the local area
of jurisdiction, inclusive of all transportation modes, from all providers of transportation services, and
provide users with the latest available information on transit routes, schedules, transfer options, fares, real-
time schedule adherence, current incidents conditions, weather conditions, and special events. This
Equipment package al so supports the capability for two-way voice communication between the transit
vehicle driver and afacility, two-way data communication between the transit vehicles and afacility.

4.1.6,4.2.39

Transit Data Collection

This equipment package collects and stores transit information that is collected in the course of transit
operations performed by the Transit Management Subsystem. This data can be used directly by operations
personnel or it can be made available to other data users and archivesin the region.

4.2.4
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Transit Garage Maintenance

This Equipment package provides advanced maintenance functions for the transit property. It collects
operational and maintenance datafrom transit vehicles, manages vehicle service histories, and monitors
driversand vehicles. It collects vehicle mileage data and usesit to automatically generate preventative
mai ntenance schedul es for each vehicle by utilizing vehicle tracking data from a prerequisite vehicle
tracking equipment package. In addition, it providesinformation to proper service personnel to support
maintenance activities and records and verifies that maintenance work was performed. This equipment
package receives special events and real-time incident data from the traffic management subsystem and
assigns operators to vehicles and transit routes. Garage maintenance also receives information about
incidents involving transit vehicles from the TM C in order to dispatch tow trucks and other repair vehicles.

431,432,433,
4.3.4,4.35,4.3.6,
4.3.7

Transit Garage Operations

This Equipment package automates and supports the assignment of transit vehicles and driversto enhance
the daily operation of atransit service. It provides the capability to assign drivers to routes or service areas
in afair manner while minimizing labor and overtime services, considering driver preferences and
qualifications, and automatically tracking and validating the number of work hours performed by each
individual driver.

451,452,453,
45.4,455,45.6,
457,458

On-board Fixed Route
Schedule Management

This Equipment package provides the capabilities for automated planning and scheduling, by collecting
datafor schedule generation. Capability shall also be provided to automatically determine optimum
scenarios for schedul e adjustment. This Equipment package also supports the capability for two-way voice
communication between the transit vehicle driver and afacility, two-way data communication between the
transit vehicles and afacility, on-board safety sensor datato be transmitted from the transit vehiclesto a
facility, and datatransmission from individual facilitiesto a central facility for processing/analysisif
desired.

4121,4122,
4.1.2.3

On-board Maintenance

This Equipment package provides the capability to use transit vehicle mileage data to automatically
generate preventative maintenance schedules for each specific bus by utilizing vehicle tracking data and
storing with atrip computer. It also provides the capability for real-time condition monitoring on board the
vehicle, and transmission of thisinformation viatwo-way communication to the management center.

411,419

On-board Paratransit
Operations

This equipment package forwards paratransit dispatch requests to the driver and forwards
acknowledgements to the center. It coordinates with, and assists the driver in managing multi-stop runs
associated with demand responsive, flexibly routed transit services.

4.2.15,4.2.16
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Thurston Region Associated
Equipment Package Description P-Specs
On-board Transit Fare and This Equipment package provides the capability to collect data required to determine accurate ridership 46.1,4.6.2,4.6.3,
L oad Management levels and implement variable and flexible fare structures. Support shall be provided for the traveler for use | 4.6.4, 4.6.5, 4.6.6,

of afare medium for all applicable surface transportation services, to pay without stopping, have payment 46.7,7.35
media automatically identified as void and/or invalid and eligibility verified, and allowfor third party
payment. In addition, capability to provide expansion into other uses for payment medium such as retail
and telephone and for off-line billing for fares paid by agencies shall be supported. This Equipment
package also supports the capability for two-way voice communication between the transit vehicle driver
and afacility, two-way data communication between the transit vehicles and a facility, sensor datato be
transmitted from the transit vehiclesto afacility, and data transmission from individual facilitiesto a central
facility for processing/analysisif desired. These capabilities require integration with an existing On-board
Trip Monitoring Equipment package.

On-board Transit Information | The Equipment package furnishes enroute transit users with real-time travel-related information. Current 6.2.1.6, 6.2.3
Services information that can be provided to transit usersincludes transit routes, schedules, transfer options, fares,
real-time schedul e adherence, current incidents, weather conditions, and special eventsare provided. In
addition to tailored information for individual transit users, this equipment package also supports general
annunciation and/or display of general scheduleinformation, imminent arrival information, and other
information of general interest to transit users.

On-board Transit Security This Equipment package provides the capability to monitor the safety of transit vehicles using on-board 4412, 4415
safety sensors, processors and communications from the prerequisite On-board Trip Monitoring Equipment
package.
On-board Transit Signal This Equipment package provides the capability for transit vehiclesto request signal priority through short | 4.1.2.5
Priority range communication directly with traffic control equipment at the roadside.
On-board Transit Trip This Equipment package provides the capabilities to support fleet management with automatic vehicle 411,413
Monitoring location and automated mileage and fuel reporting and auditing. This package may also record other

special events resulting from communication with roadside equipment. Thisincludes only the equipment
on board the vehicle to support this function including the vehicle location devices such as GPS equipment,
communication interfaces, a processor to record trip length, and the sensors/actuators/interfaces necessary
to record mileage and fuel usage.

Vehicle Location This equipment package determines current |ocation information and provides thisinformation to other 6.7.2.2
Determination equipment packages that use the location information to provide various I TS services.
V ehicle Probe Support This Equipment package includes capabilities for the probe vehicle to identify its location, measure traffic 3.235

conditions such aslink travel time and speed and possibly environmental hazards such asicy road
conditions, and transmit these data to either the ISP or TMC.
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Basic Vehicle Reception

This Equipment package shall provide the capability for driversto interface with the ISP Subsystem Basic
Information Broadcast Equipment package and receive formatted traffic advisories including accurate
traveling information concerning available travel options and their availability, and congestion information
intheir vehicle. These capabilities shall be based upon the reception of infrastructure information using in-
vehicle devices such as an in-vehicle AM/FM radio with data Subcarrier connected with the existing audio
systemand a dash-mounted LCD.

6.2.2,6.2.5

Interactive Vehicle Reception

This Equipment package shall provide the capability for driversto interface with the | SP Subsystem
Infrastructure Equipment packages including the Interactive Infrastructure Information Equipment package,
the Infrastructure Provided Route Selection, Y ellow Pages and Reservation, and Dynamic Ridesharing
Equipment packages. These capabilities shall be provided using the V ehicle Subsystem equipment.

6.2.2,6.2.5

Vehicle Mayday Interface

This Equipment package shall provide the capability for an in-vehicle manually initiated distress signal
with cancel a prior issued manual request for help feature. This capability shall include automatically
identifying that a collision had occurred using equipment such as collision detection sensors with interface
to mayday type equipment that would automatically detect vehicle problems and for some cases,
automatically send appropriate distress signals to the Emergency Management Subsystem.

3.3.2,3.3.3,6.2.5,
6.7.1.1,6.7.1.2
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