Evansville MPO Regional ITS Architecture Executive Summary

Intelligent Transportation Systems (ITS)

The Regional ITS Architecture Guidance published by the US Department of Transportation
defines Intelligent Transportation Systems as: the application of advanced sensor, computer,
electronics, and communications technologies and management strategies in an integrated
manner to improve safety and efficiency of the surface transportation system”.

ITS technologies are used to make the transportation network and transit system more safe and
efficient for movement of goods and people. ITS involves the integration of software, hardware
and information flow between various agencies associated with the provision of transportation
services. The roadway variable message boards that inform drivers of current weather, traffic,
accident or construction ahead and available alternate routes are one visible example of ITS
technologies.

ITS Architecture

An ITS Architecture is the framework within which a system of ITS projects can be built. It
defines the components of the system and the interconnections and information flow between the
components. The primary components of an ITS Architecture are Subsystems and Information
Flows.

Subsystems: Subsystems are individual pieces of the overall ITS that perform particular
functions such as managing traffic, providing traveler information, or responding to emergencies.
Subsystems can be associated with particular organizations such as public safety agencies,
transportation services, emergency management agencies, or transit providers. They are the
sources and/or users of information provided by other subsystems within the boundary of ITS
architecture. Subsystems include center systems, roadside equipment, vehicle equipment and
traveler devices that participate in ITS.

Information Flows: Information Flows define the information that is exchanged between
subsystems such as traffic information, or surveillance and sensor control data. They depict ITS
integration by illustrating the information links between subsystems. In ITS, this integration is
not only technical but also institutional. The system interfaces that are defined require
cooperation and shared responsibilities on the part of owners and operators of each participating
system.

Evansville MPO Regional ITS Architecture

On January 8, 2001, the US Department of Transportation published the FHWA Final Rule and
FTA Policy, which implement Section 5206(e) of the Transportation Equity Act of 21* Century
(TEA-21). The Final Rule/Policy, effective April 8, 2001, explains and defines how Section
5206(e) is to be implemented. TEA-21 required ITS projects funded through the highway trust
fund to conform to the National ITS Architecture and applicable standards. The intention of the
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Rule/Policy is to foster the deployment of integrated regional ITS systems. The Rule/Policy also
requires that the National Architecture be used to develop a local implementation plan or
“Regional ITS Architecture” that would be tailored to address the local situation and ITS
investment needs.

As the established regional transportation planning agency, the Evansville MPO has developed
the “Evansville MPO Regional ITS Architecture”. This ITS Architecture is a specific regional
framework for ensuring institutional agreement and technical integration for the implementation
of ITS projects in the Evansville MPO region.

Architecture Outline

Introduction, Architecture Scope and Regional Description: The Evansville MPO ITS
Architecture includes Vanderburgh County and Henderson County in the Evansville MPO
planning area. The MPO has considered a 10 year planning horizon in developing the
Architecture.

Stakeholders: All the organizations related to the ITS elements of the transportation system have
been identified as stakeholders and a brief description of each organization has been
documented. The organizations identified as stakeholders are as follows:

e INDOT

e KYTC

e Public Safety agencies

e Evansville Vanderburgh Traffic Signal Control
e Mass transit operators

e Commercial vehicle operators

¢ Railroad companies

¢ National Weather Service

System Inventory: A list of ITS elements currently existing and planned has been documented
along with a brief description of the system.

Needs and Services: The regional transportation needs include: safe, secure and efficient
transportation on freeways and arterials; commercial vehicle operations, public transit,
emergency management and incident response. Various Market Packages that provide the
services to address the above mentioned needs have been identified and listed.

Operational Concepts: The roles and responsibilities of all the stakeholders associated with the
Evansville MPO Regional ITS Architecture have been documented.

Functional Requirements: Activities are performed by each system included in the ITS
Architecture are defined in detail and documented in the functional requirements.
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Standards: The standards address the flow of information between various systems included in
the ITS Architecture.

ITS Projects: ITS projects in the region are currently limited to the railroad grade crossing early
warning system at Fulton Avenue and St. Joseph Avenue planned by the City of Evansville. 1t is
likely that additional project plans will be developed based on the interests indicated by
stakeholders in interviews and meetings. As these projects are developed they will be
incorporated into the regional architecture through a process of engaging the appropriate
stakeholders. The current project summary is:

Stakeholder: Evansville Vanderburgh Traffic Signal Control
Project: Railroad Crossing Warning System

Description: This project will install advanced warning signs that will inform motorists when a
train blocks the Ohio Street railroad crossing, allowing them to choose another
route and avoid delays. This project is planned for construction in fiscal year
2008.

Agreements: Interagency coordination and cooperation is one of the key issues related to the
efficient implementation of ITS services in the area. This section documents
known interagency agreements related to ITS. The development of additional
agreements will be an item to address moving forward.

Future ITS issues — Architecture Utilization, Implementation and Maintenance: The regional
ITS architecture will guide future ITS efforts in the region and support the long-range planning
process. The MPO will maintain the current architecture and develop future iterations of it in
support of ITS projects as they emerge. It is anticipated that the framework established by this
first architecture will facilitate the efficient development of future projects by identifying key
components required for their implementation and opportunities for institutional cooperation.
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Regional Description and Architecture Scope

Transportation systems and services increasingly rely on technology to operate safely and
efficiently. In order to leverage this technology to its full potential, coordination between
various organizations that operate pieces of the overall transportation system is required. To
encourage this coordination, the USDOT developed the National Intelligent Transportation
Systems (ITS) Architecture to help identify and exploit opportunities for cost-effective
cooperation.

In 1997, Congress passed the Transportation Equity Act for the 21st Century (TEA-21) to
address the need to begin to work toward regionally integrated transportation systems. In January
2001, The Federal Highway Administration (FHWA) published a rule (ITS Architecture and
Standards) and the Federal Transit Administration (FTA) published a companion policy to
implement section 5206(e) of TEA-21. This Rule/Policy seeks to foster regional integration by
requiring that all ITS projects funded from the Highway Trust Fund be in conformance with the
National ITS Architecture and appropriate standards. “Conformance with the National ITS
Architecture” is defined in the final Rule/Policy as using the National ITS Architecture to
develop a “regional ITS architecture” that would be tailored to address the local situation and
ITS investment needs, and the subsequent adherence of ITS projects to the regional ITS
architecture.

In accordance with FHWA and FTA policies, the Evansville MPO Regional ITS Architecture
Plan serves as a guide for deployment and maintenance of intelligent technologies for providing
a safe, secure and efficient transportation system in the Evansville MPO region. The geographic
area of the Evansville MPO Regional ITS Architecture includes the City of Evansville, and
Vanderburgh County in Indiana; and the City of Henderson, and Henderson County in Kentucky.

The region is served by Interstates 64,164, State Routes 57, 62, 65, 66, and US Highway 41 in
Vanderburgh County; and US Highways 60, 41, 41A, the Audubon and Breathitt Parkways, and
Kentucky Highways 136, 351, and 425 in Henderson County.

Public transportation in Vanderburgh County is provided by the Metropolitan Evansville Transit
System (METS). Henderson Area Rapid Transit (HART) provides public transportation in
Henderson County. Both the public transportation providers run fixed route bus services and
demand responsive paratransit service in the region.

A 10 year horizon has been set for the Evansville MPO ITS Architecture based on the planned
and future projects and needs of the region. For the 10 year planning period, the ITS Architecture
will address the intelligent technology needs of the region in regards to freeway management,
safety and security of the commercial vehicle operations, maintenance and construction
activities, traffic management, emergency management and public transportation.
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Identification of stakeholders is an important step in the development of an ITS architecture. A
primary benefit of an ITS architecture plan is that it identifies existing, and encourages new,
connectivity and coordination opportunities between various regional transportation
stakeholders. When capitalized upon, these opportunities result in improved service to the region
in the provision of efficient personal and commodity mobility, emergency management
activities, and incident response. Twelve stakeholder groups that represent various transportation
agencies, public transportation providers and public safety agencies have been identified in the
Evansville MPO Regional ITS architecture.

During the process of the development of this document the stakeholders were actively involved
in the form of telephone interviews and meetings with the MPO staff. Stakeholder awareness of
ITS activities dates to at least the year 2000 when there were group meetings to discuss ITS and
incident management issues. Discussion then, and recent follow-up consultation, resulted in
stakeholder input regarding their organization’s day to day activities related to ITS. Activities
described include those they are currently performing, and those they anticipate performing in
the future. Table 1 lists the stakeholders and a brief description of their roles with respect to the
regional transportation system.

Table 1: Stakeholders

Stakeholder Name
City of Evansville Transportation

Stakeholder Description

Services Operates and maintains streets in City of Evansville.
City of Henderson Public Works
Department Operates and maintains streets in City of Henderson.

Commercial Vehicle operators

Operates commercial vehicles passing thought the region.

Evansville Vanderburgh Traffic
Signal Control

Operates traffic signals in Vanderburgh County. Will also
operate Wabash avenue rail crossing system when it
becomes operational.

Henderson Area Rapid Transit
(HART)

Operates fixed route and demand responsive bus service
within the City of Henderson.

Indiana Public Safety Agencies

This stakeholder includes Emergency Management,
police, fire, EMS and dispatch for emergency vehicles in
the Indiana portion of the architecture area. Relays
information to Indianapolis TMC to request operation of
Dynamic Message Signs.

INDOT

Operate Local Dynamic Message Signs in collaboration
with Evansville/Vanderburgh County Central Dispatch
from the Indianapolis Traffic Management. Center (TMC)

Kentucky Transportation Cabinet
(KYTC)

KYTC oversees state and US roadway facilities in
Henderson County.

Metropolitan Evansville Transit
System

Operates fixed route and demand responsive bus service
within the City of Evansville.

National Weather Services

Provides weather watch and warnings.

Railroad companies

Operate and maintains the grade crossings.
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The ITS Architecture inventory is the list of all the existing and planned ITS related elements in
the region. The Evansville MPO ITS Architecture contains 31 elements, including systems and
sub systems. The inventory is presented sorted by stakeholder in Table 2, listing the elements
related to each stakeholder, a brief description of the element and its status. Table 3 lists the
inventory sorted by the entities defined by the National ITS Architecture.

Table 2: Inventory sorted by stakeholder

Stakeholder Element Description Status
Commercial vehicles include ITS equipment that
Commercial supports safe and efficient commercial vehicle
. Commercial operations. This equipment monitors vehicle -
Vehicle Vehicles operation, provides the driver and motor carrier Existing
Operators L . .
real-time information, and supports mainline
electronic screening.
Evansville
Vanderburgh Operates traffic signals within Vanderburgh Existin
Traffic Signal County g
Control
Personnel represent the people who directly
Evansville Evansville interface with an element of the ITS infrastructure.
vanderburah Vanderburgh They provide operator data and command inputs to Existin
Traffic Si %al Traffic Signal direct systems operations to varying degrees, g
Control g Control Personnel depending on the type of system and the
deployment scenario.
[\E/\g&i\;gllﬁ h Roadside Equipment includes any and all
erourg equipment distributed on and along the roadway .
Traffic Signal . - . . Existing
Control Roadside yvhlch monl.tors and contrqls traffic. This can
Equipment include equipment for tolling.
Henderson Area . . A .
Rapid Transit Public transit provider in Henderson County Existing
Kiosks are public informational displays
Hen_derson Area supporting various levels of interaction and
Rapid Transit ; . - . Future
Henderson Kiosks information access and systems which provide
Area Rapid security in public areas.
Transit (HART) Personnel represent the people who directly
Henderson Area interface with an element of the ITS infrastructure.
Rapid Transit They provide operator data and command inputs to Existing

Personnel

direct systems operations to varying degrees,
depending on the type of system and the
deployment scenario.
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Stakeholder Element Description Status
Emergency vehicles include ITS equipment
that provides the sensory, processing, storage,
. and communications functions necessary to -
Emergency Vehicles - Existing
support safe and efficient emergency response.
IN and KY Public Safety Agencies both serve
this role.
Evansville/Vanderburgh | . . .
County Central Dispatch center for emergency vehicles in all Existing
X of Vanderburgh County
Dispatch
Personnel represent the people who directly
IN Public Evansville/Vanderburgh !nterface with an element_ of the ITS
infrastructure. They provide operator data and .
Safety County Central ; : ; Existing
. ) command inputs to direct systems operations to
Agencies Dispatch Personnel . .
varying degrees, depending on the type of
system and the deployment scenario.
Evansville
/Vanderburgh County Provides emergency planning services Existing
EMA
Personnel represent the people who directly
interface with an element of the ITS
Evansville/Vanderburgh | infrastructure. They provide operator data and Existin
County EMA Personnel | command inputs to direct systems operations to g
varying degrees, depending on the type of
system and the deployment scenario.
This includes Dynamic Message Signs (DMS)

) INDOT Field and Highway Advisory Radio (HAR) - AM Existin
Indiana Equipment 530 activated through the INDOT Indianapolis g
_Il?epartment_ of TMC to provide traffic information to travelers,

ransportation . .
(INDOT) INDQT Indianapolis Coordinates ITS activities associated with .
Traffic Management s Existing
freeways within Vanderburgh County.
Center
Henderson County . . . .
EMA Provides emergency planning services Existing
Personnel represent the people who directly
KY Public interface with an element of the ITS
Henderson County infrastructure. They provide operator data and L
Safety : . . Existing
) EMA Personnel command inputs to direct systems operations to
Agencies . .
varying degrees, depending on the type of
system and the deployment scenario.
Henderson E 911 Dispatch center for emergency vehicles in all -
Existing

Center

of Henderson County
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System Inventory 3

Stakeholder Element Description Status
Personnel represent the people who directly
interface with an element of the ITS infrastructure.
Henderson E 911 They provide operator data and command inputs to Existing
Center Personnel direct systems operations to varying degrees,
depending on the type of system and the
deployment scenario.
Kentucky Vehicle Commercial vehicle weigh station at north US 41 Existing
Enforcement Post 8 | bridge to Henderson.
KY Public Eﬁp;?g:%;;fgg;f The_ inspection_ facility includes any or all _ o
Safety 8_Inspection equipment which perfor_ms corr_lmerual vehicle Existing
Agencies Fgcility screening and/or safety inspections.
Eﬁg?ggﬁ;ﬁ?&f The_ inspection_ facility includes any or all _ o
8_Inspection equipment which performs commercial vehicle Existing
= screening and/or safety inspections.
Facility
The CVO Inspector performs regulatory inspection
of Commercial Vehicles by supporting the
CVO Inspector roadside inspection, weighing, and checking of Existing
credentials. KY and Indiana State Police perform
this role.
g:e-lr-;i(?r:;”_s'on of Coordinates all construction and maintenance of
S . roads under KYTC jurisdiction in Henderson Existing
ystems Operation County
Branch
Personnel represent the people who directly
KYTC Division of interface with an element of the ITS infrastructure.
Kentucky Operations - They provide operator data and command inputs to | .. .
Transportation | gystems Operation | direct systems operations to varying degrees, xisting
Cabinet Branch Personnel | depending on the type of system and the
(KYTC) deployment scenario.
g;(e-lr-;i(?r:g'_smn of Roadside Equipment includes any and all
. equipment distributed on and along the roadway -
Systems Operation . - . . Existing
Branch Roadside WhICh monitors and contrqls traffic. This can
. include equipment for tolling.
Equipment
Metropolitan
. Evansville Transit Public transit provider in Vanderburgh County Existing
Metropolitan S
. ystem
Evansville
Transit System Metropolitan Kiosks are pub_llc mformatlo_nal dlsp_lays
(METS) Evansville Transit supporting various levels of interaction and Future

System Kiosks

information access and systems which provide
security in public areas.
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Stakeholder Element Description Status
Personnel represent the people who directly
. interface with an element of the ITS infrastructure.
Metropolitan - X
. . They provide operator data and command inputs to -
Evansville Transit di . ina d Existing
. System Personnel irect systems operations to varying degrees,
Metropolitan depending on the type of system and the
Evansville deployment scenario.
Transit System Transit vehicles include ITS devices that support
(METS) the safe and efficient movement of passengers.
. . These systems collect, manage, and disseminate -
Transit Vehicles ; . . . . Existing
transit-related information to the driver, operations
and maintenance personnel, and transit system
patrons.
National
weather Weat'her watch and Provides weather watch and warnings. Existing
. warning
Services
Rallroao_l Multlmodal Operate and maintains the grade crossings. Existing
companies Crossing
Table 3: Inventory sorted by entity
Entity Element Stakeholder Status
Commercial Vehicle Kentucky Vehicle Enforcement . . -
Administration Post 8 KY Public Safety Agencies Existing
Commercial Vehicle Kentucky Vehicle Enforcement . . -
Check Post 8_Inspection Facility KY Public Safety Agencies Existing
Commercial Vehicle Commercial Vehicles Commercial Vehicle Operators Existing
Subsystem
CVO Inspector Commercial Vehicles KYTC Existing
Evansville Vanderburgh County . . -
Central Dispatch IN public safety agencies Existing
Evansville Vanderburgh County IN public safety agencies Existing
EMA
Henderson County EMA KY public safety agencies Existing
Emergency Management - - —
Henderson E 911 Center KY public safety agencies Existing
Henderson Area Rapid Transit .
(METS) HART Existing
Metropolitan Evansville Transit .
System (METS) METS Existing
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Entity Element Stakeholder Status
Evansville Vanderburgh County . . L
Central Dispatch Personnel IN public safety agencies Existing
Evansville Vanderburgh County . . -
IN public safety agencies Existin
Emergency System EMA Personnel P yag 9
Operator
P Henderson County EMA KY public safety agencies Existing
Personnel
Henderson E 911 Center KY public safety agencies Existing
Personnel
Emergency Vehicle Emergency Vehicles IN public safety agencies Existin
Subsystem gency P yag g
Information Service KYTC Division of Operations - -
Provider Systems Operation Branch KYTC Existing
KYTC Division of Operations -
ISP Operator Systems Operation Branch KYTC Existing
Personnel
Multimodal Crossings Multimodal crossing Railroad Operators Existing
Personal Information User_ Personal Computing Public Existing
Access Devices
Ht_anderson Area Rapid Transit HART Euture
Kiosks
Remote Traveler Support - - -
Metropolitan Evansville Transit
. METS Future
System Kiosks
Evansville Vanderburgh Traffic | Evansville Vanderburgh Traffic Existin
Signal Control Signal Control g
Evansville Vanderburgh Traffic | o\ -\ ii1e vanderburgh Traffic | _ . ..
Signal Control Roadside . Existing
. Signal Control
Roadway Subsystem Equipment
INDOT Field Equipment INDOT Existing
KYTC Division of Operations -
Systems Operation Branch KYTC Existing
Roadside Equipment
Evansville Vanderburgh Traffic | Evansville Vanderburgh Traffic Existin
Signal Control Signal Control g
Traffic Management INDOT Field Equipment INDOT Existing
Indianapolis Traffic INDOT Existing

Management Center
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Entity Element Stakeholder Status
KYTC Division of Operations - -
Systems Operation Branch KYTC Existing
Traffic Management | KYTC Division of Operations -
Systems Operation Branch KYTC Existing
Roadside Equipment
Evansville Vanderburgh Traffic | Evansville Vanderburgh Traffic Existin
) ) Signal Control Personnel Signal Control g
Traffic Operations — -
Personnel KYTC Division of Operations -
Systems Operation Branch KYTC Existing
Personnel
Henderson Area Rapid Transit HART Existing
Transit Management i i i
I g Metropolitan Evansville Transit METS Existing
System
Henderson Area Rapid Transit HART Existing
. Personnel
Transit System Operators - - -
Metropolitan Evansville Transit -
METS Existing
System Personnel
Transit VVehicle Transit Vehicles HART Existing
Subsystem Transit Vehicles METS Existing
Weather Service National weather service National weather service Existing
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ITS systems hold the promise of addressing a variety of transportation needs in the region.
Needs are served by market packages defined in the National Architecture as pieces of the
architecture needed to provide a particular transportation service. Regional transportation needs
include: the need for safe, secure and efficient transportation on freeways and arterials; the need
for safe, secure and efficient construction and maintenance activities; commercial vehicle
operations, public transit, emergency management and incident response. Along with the above
mentioned needs, greater communication and coordination between the various agencies and
stakeholders is desired to leverage existing resources to provide a safer, more secure and
efficient transportation system in the region. The services provided by the market packages to
address the above mentioned needs have been listed in Table 4 along with their status in the
region.

Table 4: Market Packages

Market Package Element Status
Evansville Vanderburgh Traffic Signal Control Planned
Evansville Vanderburgh Traffic Signal Control
Planned
Personnel

Evansville VVanderburgh Traffic Signal Control

Roadside Equipment Planned
Network Surveillance (ATMS01) | KYTC Division of Operations - Systems Operation

Planned
Branch
KYTC Division of Operations - Systems Operation

Planned
Branch Personnel
KYTC Division of Operations - Systems Operation Planned

Branch Roadside Equipment

Evansville Vanderburgh Traffic Signal Control Existing

Evansville Vanderburgh Traffic Signal Control

Existin
Surface Street Control (ATMS03) | Personnel g
Evansville Vanderburgh Traffic Signal Control L
. . Existing
Roadside Equipment
KYTC Division of Operations - Systems Operation Planned
Branch
Freeway Control (ATMS04) KYTC Division of Operations - Systems Operation Planned
Branch Personnel
KYTC Division of Operations - Systems Operation Planned

Branch Roadside Equipment

10
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Market Package Element Status
KYTC Division of Operations - Systems Operation Planned
Branch
Traffic Information Dissemination | KYTC Division of Operations - Systems Operation Planned
(ATMSO06) Branch Personnel
KYTC Division of Operations - Systems Operation Planned
Branch Roadside Equipment
Evansville Vanderburgh Traffic Signal Control Planned
Evansville Vanderburgh Traffic Signal Control
Planned
Personnel
. . . " Evansville Vanderburgh Traffic Signal Control
Traffic Information Dissemination | g 1cide Equipment g g Planned
(ATMSO06)
KYTC Division of Operations - Systems Operation
Planned
Branch
KYTC Division of Operations - Systems Operation
Planned
Branch Personnel
Evansville Vanderburgh County Central Dispatch Existing
) ) ) o INDOT Field Equipment Existing
Traffic Information Dissemination INDOT Indianapolis Traffic Management Center Existing
(Instance 1) [Instance] —
(ATMS06) Henderson E 911 Center Existing
KYTC Division of Operations - Systems Operation L
Existing
Branch
Traffic Information Dissemination KYTC Division of Operations - Systems Operation
(Instance 2) [Instance] Branch Roadside Equioment Future
(ATMS06) autp
. ) Evansville Vanderburgh Traffic Signal Control Planned
Standard Railroad Grade Crossing : o
(ATMS13) Evansville VVanderburgh Traffic Signal Control
. . Planned
Roadside Equipment
Evansville Vanderburgh Traffic Signal Control
. . Planned
Roadside Equipment
Advanced Railroad Grade Evansville Vanderburgh Traffic Signal Control Planned
Crossing (ATMS14) Roadside Equipment
KYTC Division of Operations - Systems Operation Planned
Branch Roadside Equipment
Weather Information Processing National weather service Existing

and Distribution (MCO04)
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Evansville MPO Regional ITS Architecture Needs and Services 4

Market Package Element Status
) hicl i Henderson Area Rapid Transit Planned
'(I'Ar\?ﬁlstl\)/e icle Tracking Metropolitan Evansville Transit System Planned
Transit Vehicles Planned
Henderson Area Rapid Transit Existing
o ) Henderson Area Rapid Transit Personnel Existing
Transit Fixed-Route Operations I ” ; -
(APTS2) Metropolitan Evansville Transit System Existing
Metropolitan Evansville Transit System Personnel Existing
Transit Vehicles Existing
Henderson Area Rapid Transit Existing
] Henderson Area Rapid Transit Personnel Existing
Demand Response Transit Metropolitan Evansville Transit System Existin
Operations (APTS3) P _ _ - y — 9
Metropolitan Evansville Transit System Personnel Existing
Transit Vehicles Existing
] Henderson Area Rapid Transit Existing
Transit Passenger and Fare Metropolitan Evansville Transit System Existin
Management (APTS4) -- Existing _p - y — g
Transit Vehicles Existing
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Evansville MPO Regional ITS Architecture Operational Concept 5

The Operational Concept identifies the roles and responsibilities of all the stakeholders
associated with each of the transportation services provided by the Regional ITS Architecture.
Description of various ITS services that are provided in the region are listed below. Table 5
provides the roles and responsibilities of all the stakeholders associated with various ITS
services.

ITS Services:

Commercial Vehicle Operations: Development of systems to provide safe and secure
commercial vehicle operation in the region.

Emergency Management: Development of systems to provide emergency call taking, public
safety dispatch, and emergency operations center operations.

Freeway Management: Development of systems to monitor freeway traffic flow and road
conditions and provide information to travelers on the roadway.

Maintenance and Construction: Development of a system to manage construction and
maintenance of roadways in the region including winter snow and ice clearance.

Traffic Signal Control: Development and expansion of existing integrated signal systems to
include upgraded capability to react to changing traffic conditions and cooperation with multiple
jurisdictions where appropriate.

Transit Services: Development of systems to efficiently manage transit service within the region,
including extended timings and better area coverage.

Traveler Information: Development of systems to provide static and real time transportation
information to the travelers.

Table: 5 Operational Concepts

Element Stakeholder Role/ Responsibility

Motor carrier inspection and

IN Public Safety Agencies enforcement

Commercial Vehicle Operations

for Evansville MPO Regional ITS

Architecture Motor carrier inspection and

KY Public Safety Agencies

enforcement

Emergency Management for
Evansville MPO Regional ITS
Architecture

City of Evansville Transportation
Services

Provides road equipment and
barricades for road closure.

City of Henderson Public Works

Provides road equipment and
barricades for road closure.
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Evansville MPO Regional ITS Architecture

Operational Concept 5

Element

Stakeholder

Role/ Responsibility

Emergency Management for
Evansville MPO Regional ITS
Architecture

IN Public Safety Agencies

Coordinate with various systems and
agencies during the emergencies

Dispatch appropriate agency or
agencies to the incident location.

Provide emergency call taking (9-1-
1) in Vanderburgh County IN.

KY Public Safety Agencies

Coordinate with various systems and
agencies during the emergencies.

Dispatch appropriate agency or
agencies to the incident location.

Provide emergency calltaking (9-1-
1) in Henderson County KY.

Freeway Management for
Evansville MPO Regional ITS
Architecture

INDOT

Monitor traffic conditions on
Interstate 64

Operate traffic information devices
such as Dynamic Message Signs
(DMS) and Highway Advisory
Radio (HAR) on Interstate 64.

Maintenance and Construction for
Evansville MPO Regional ITS
Architecture

City of Evansville Transportation
Services

Provide maintenance of street in
City of Evansville.

City of Henderson Public Works

Provide maintenance of street in
City of Henderson.

Commercial Vehicle Operators

Evansville Vanderburgh Traffic
Signal Control

Operate and maintain traffic signal
in City of Evansville/Vanderburgh
County.

Henderson Area Rapid Transit
(HART)

Provide demand responsive
paratransit service within the city of
Henderson.

Provide fixed route bus service
within the City of Henderson.

IN Public Safety Agencies

Coordinate with various systems and
agencies during the emergencies

Dispatch appropriate agency or
agencies to the incident location.

Provide emergency call taking (9-1-
1) in Vanderburgh County IN.
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Operational Concept 5

Element

Stakeholder

Role/ Responsibility

Maintenance and Construction for
Evansville MPO Regional ITS

Architecture

INDOT

Coordinate with other agencies that
provide maintenance and
construction within Vanderburgh
County.

Provide maintenance of state roads,
US routes, and Interstate Routes
within Vanderburgh County
including snow and ice control and
pavement maintenance.

Maintenance and Construction for
Evansville MPO Regional ITS

Architecture

KY Public Safety Agencies

Coordinate with various systems and
agencies during the emergencies

Dispatch appropriate agency or
agencies to the incident location.

Provide emergency call taking (9-1-
1) in Henderson County IN.

KYTC

Coordinate with other agencies that
provide maintenance and
construction within Henderson
County.

Provide maintenance of state roads,
US routes, and Interstate Routes
within Henderson County including
snow and ice control and pavement
maintenance.

Metropolitan Evansville Transit
System (METS)

Provide fixed route bus service with
in the City of Evansville.

Provide paratransit service in the
corporate limits of the City of
Evansville , and a 3/4 mile wide
corridor along either side of regular
bus routes that extend beyond the
City limits.

National Weather Service

Provide weather watch and warnings

Railroad Companies

Operates and maintains the grade
crossing.

Traffic Signal Control

Evansville Vanderburgh Traffic
Signal Control

Operate and maintain traffic signal
in City of Evansville/Vanderburgh
County.

City of Henderson Public Works
Department

Operate and maintain traffic signal
in City of Henderson.
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Operational Concept 5

Element

Stakeholder

Role/ Responsibility

Transit Services for Evansville
MPO Regional ITS Architecture

Henderson Area Rapid Transit
(HART)

Provide demand responsive
paratransit service within the city of
Henderson.

Provide fixed route bus service
within the City of Henderson.

Metropolitan Evansville Transit
System (METS)

Provide fixed route bus service
within the City of Evansville.

Provide paratransit service in the
corporate limits of the City of
Evansville, and a 3/4 mile wide
corridor along either side of regular
bus routes that extend beyond the
City limits.

Traveler Information for
Evansville MPO Regional ITS
Architecture

INDOT

Provide traffic incident and
emergency information to drivers
via DMS and HAR with in
Vanderburgh County.

KYTC

Provide traffic incident and
emergency information to drivers
via HAR with in Henderson County.
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Evansville MPO Regional ITS Architecture Functional Requirements 6

Functional Requirements define the tasks or activities that are performed by each system in the
region, documenting the role of each system in providing services. The list below gives the
primary functional requirements of all the elements in Evansville MPO Regional ITS
architecture.

Element: Commercial Vehicles
Entity: Commercial Vehicle Subsystem
Stakeholder: Commercial Vehicle Operators

Functional requirements:

e The commercial vehicle shall receive pass/pull-in messages from the roadside check
facilities and present them to the driver in either audible or visual forms.

e The commercial vehicle shall respond to requests to provide data accumulated on-board
the vehicle to roadside check facilities for inspection including driver logs, electronic
identifiers, credentials, border clearance data, and other screening data such as cargo
status, hazmat identifiers, out of service status, vehicle axle weight, vehicle weight, and
time.

e The commercial vehicle shall respond to requests to provide the identity, status and other
information from the electronic cargo lock tag, if so equipped, to roadside check
facilities, including border crossings.

e The commercial vehicle shall support an interface to a commercial vehicle driver that is
also acting in the role of a commercial vehicle fleet manager to set up routes, pay
necessary taxes, obtain proper credentials, and write the identifiers to the electronic tag
for the driver, vehicle, and carrier.

e The commercial vehicle shall monitor on-board systems pertaining to the safety and
security of the vehicle, its driver, and its cargo/freight equipment; and provide the
information to the driver, roadside check facilities, and commercial fleet management
centers.

e The commercial vehicle shall provide interface with the driver to be presented with and
respond to alerts, either visual or audible, concerning the safety and security of the
vehicle and its cargo. Alerts and messages specific to commercial vehicles include trucks
not advised on a route, trucks over 10 tons not allowed on bridge, route details, detected
route deviations and warning indications detected by on-board sensors (e.g., safety) and
freight equipment sensors (e.g., breach, cargo).

e The commercial vehicle shall provide information concerning a breach or tamper event
on a commercial vehicle or its attached freight equipment to roadside check facilities and
to the commercial fleet management center, the information includes identity type of
breach, location, and time.
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Evansville MPO Regional ITS Architecture Functional Requirements 6

Element: Emergency Vehicles
Entity: Emergency Vehicle Subsystem
Stakeholder: Indiana & Kentucky Public Safety Agencies

Functional requirements:

e The emergency vehicle, including roadway service patrols, shall send the vehicle's
location and operational data to the center for emergency management and dispatch.

e The emergency vehicle, including roadway service patrols, shall receive incident details
and a suggested route when dispatched to a scene.

e The emergency vehicle shall send the current en route status (including estimated time of
arrival) and requests for emergency dispatch updates.

e The emergency vehicle shall send requests to traffic signal control equipment at the
roadside to preempt the signal.

e The emergency vehicle shall provide the personnel on-board with dispatch information,
including incident type and location, and forward an acknowledgment from personnel to
the center that the vehicle is on its way to the incident scene.

e The emergency vehicle shall send patient status information to the care facility along
with a request for further information.

e The emergency vehicle shall forward care facility status information to emergency
vehicle personnel, including the location, specialized services, quality of care, waiting
time, number of rooms available, and emergency room status of hospitals or emergency
care providers.

e The emergency vehicle shall receive dispatch instructions sufficient to enable emergency
personnel in the field to implement an effective incident response. It includes local
traffic, road, and weather conditions, hazardous material information, and the current
status of resources that have been allocated to an incident.

e The emergency vehicle shall provide an interface to the center for emergency personnel
to transmit information about the incident site such as the extent of injuries, identification
of vehicles and people involved hazardous material, etc.

e The emergency vehicle shall provide an interface to the center for emergency personnel
to transmit information about the current incident response status such as the
identification of the resources on site, site management strategies in effect, and current
clearance status.

Element: Evansville Vanderburgh County Central Dispatch
Entity: Emergency Management
Stakeholder: Indiana & Kentucky Public Safety Agencies
Functional Requirements:
e The center shall support the interface to the Emergency Telecommunications System

(e.g. 911 or 7-digit call routing) to receive emergency notification information and
provide it to the emergency system operator.

18



Evansville MPO Regional ITS Architecture Functional Requirements 6

e The center shall receive emergency call information from 911 services and present the
possible incident information to the emergency system operator.

e The center shall receive emergency call information from motorist call-boxes and present
the possible incident information to the emergency system operator.

e The center shall receive emergency call information from mayday service providers and
present the possible incident information to the emergency system operator.

e The center shall receive emergency notification information from other public safety
agencies and present the possible incident information to the emergency system operator.

e The center shall receive emergency notification information from public transit systems
and present the possible incident information to the emergency system operator.

e The center shall coordinate, correlate, and verify all emergency inputs, including those
identified based on external calls and internal analysis of security sensor and surveillance
data, and assign each a level of confidence.

e The center shall forward the verified emergency information to the responding agency
based on the location and nature of the emergency.

e The center shall update the incident information log once the emergency system operator
has verified the incident.

e The center shall provide the capability for digitized map data to act as the background to
the emergency information presented to the emergency system operator.

e The center shall dispatch emergency vehicles to respond to verified emergencies under
center personnel control.

e The center shall store the current status of all emergency vehicles available for dispatch
and those that have been dispatched.

e The center shall relay location and incident details to the responding vehicles.

e The center shall track the location and status of emergency vehicles responding to an
emergency based on information from the emergency vehicle.

e The center shall store and maintain the emergency service responses in an action log.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall coordinate response to incidents with other Emergency Management
centers to ensure appropriate resources are dispatched and utilized.

e The center shall collect current traffic and road condition information from traffic
management centers for emergency vehicle route calculation.

e The center shall receive inputs from traffic management and maintenance centers on the
location and status of traffic control equipment and work zones along potential
emergency routes.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall monitor information from Alerting and Advisory Systems such as the
Information Sharing and Analysis Centers (ISACs), the National Infrastructure Protection
Center (NIPC), the Homeland Security Advisory System (HSAS), etc. The information
may include assessments (general incident and vulnerability awareness information),
advisories (identification of threats or recommendations to increase preparedness levels),
or alerts (information on imminent or in-progress emergencies).
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e The center shall provide the capability to correlate alerts and advisories, incident
information, and security sensor and surveillance data.

e The center shall broadcast wide-area alerts and advisories to traffic management centers
for emergency situations such as severe weather events, civil emergencies, child
abduction (AMBER alert system), military activities, and other situations that pose a

e The center shall broadcast wide-area alerts and advisories to transit management centers
for emergency situations such as severe weather events, civil emergencies, child
abduction (AMBER alert system), military activities, and other situations that pose a

e The center shall broadcast wide-area alerts and advisories to maintenance centers for
emergency situations such as severe weather events, civil emergencies, child abduction
(AMBER alert system), military activities, and other situations that pose a threat

e The center shall broadcast wide-area alerts and advisories to other emergency
management centers for emergency situations such as severe weather events, civil
emergencies, child abduction (AMBER alert system), military activities, and other
situations that pose a threat to life and property.

e The center shall process status information from each of the centers that have been sent
the wide-area alert.

e The center shall coordinate the broadcast of wide-area alerts and advisories with other
emergency management centers.

e The center shall receive incident information from other transportation management
centers to support the early warning system.

e The center shall present the alert and advisory information and the status of the actions
taken in response to the alert by the other centers to the emergency system operator as
received from other system inputs.

e The center shall support the entry of alert and advisory information directly from the
emergency system operator.

e The center shall provide strategic emergency response capabilities such as that of an
Emergency Operations Center for large-scale incidents and disasters.

e The center shall provide the capability to implement response plans and track progress
through the incident by exchanging incident information and distributing response status
to allied agencies.

e The center shall track the availability of resources (including vehicles, roadway cleanup,
etc.), request additional resources from traffic, maintenance, or other emergency centers
if needed.

e The center shall receive event scheduling information from Event Promoters.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall provide the capability for center personnel to provide inputs to the
management of incidents, disasters and evacuations.

e The center shall coordinate evacuation destinations and shelter needs with shelter
providers (e.g., the American Red Cross) in the region.

e The center shall provide evacuation information to traffic, transit, maintenance and
construction, rail operations, and other emergency management centers as needed.
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The center shall request traffic management agencies to implement special traffic control
strategies and to control evacuation traffic, including traffic on local streets and arterials
as well as the major evacuation routes.

The center shall collect mayday messages from vehicles and drivers.

The center shall collect mayday messages from travelers via personal handheld devices.
The center shall acknowledge the request for emergency assistance, whether originated
by the driver, automatically by the vehicle's safety systems, or by a traveler via a personal
handheld device.

After the mayday becomes a verified incident, the center shall determine the appropriate
response to the mayday message.

The center shall determine whether the mayday message indicates an emergency that
requires the attention of public safety agencies, and forward mayday emergency data to
the appropriate agency as necessary.

The center shall maintain a log of all mayday signals received from vehicles.

The center shall provide all mayday data to center personnel and respond to the vehicle,
driver, or traveler using the portable handheld device as directed by the personnel.

The center shall receive emergency notification information from commercial vehicles,
commercial vehicle check stations, or commercial fleet operators and present the possible
incident information to the emergency system operator. This may include detect ion of
non-permitted transport of security sensitive hazmat, hazardous cargo spills, etc.

The center shall forward the verified emergency information to the responding agency
based on the location and nature of the emergency.

The center shall collect emergency service data, emergency vehicle management data,
emergency vehicle data, sensor and surveillance data, threat data, and incident data.

The center shall be able to produce sample products of the data available.

Element: Evansville Vanderburgh County EMA
Entity: Emergency Management
Stakeholder: Indiana Public Safety Agencies

Functional Requirements:

The center shall provide tactical decision support, resource coordination, and
communications integration for Incident commands that are established by first
responders to support local management of an incident.

The center shall provide incident command communications with public safety,
emergency management, transportation, and other allied response agency centers.

The center shall track and maintain resource information and action plans pertaining to
the incident command.

The center shall share incident command information with other public safety agencies
including resource deployment status, hazardous material information, rail incident
information, evacuation advice as well as traffic, road, and weather conditions.

The center shall monitor information from Alerting and Advisory Systems such as the
Information Sharing and Analysis Centers (ISACs), the National Infrastructure Protection
Center (NIPC), the Homeland Security Advisory System (HSAS), etc. The information
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may include assessments (general incident and vulnerability awareness information),
advisories (identification of threats or recommendations to increase preparedness levels),
or alerts (information on imminent or in-progress emergencies).

The center shall provide the capability to correlate alerts and advisories, incident
information, and security sensor and surveillance data.

The center shall broadcast wide-area alerts and advisories to traffic management centers
for emergency situations such as severe weather events, civil emergencies, child
abduction (AMBER alert system), military activities, and other situations that pose a
threat to life and property.

The center shall broadcast wide-area alerts and advisories to transit management centers
for emergency situations such as severe weather events, civil emergencies, child
abduction (AMBER alert system), military activities, and other situations that pose a
threat to life and property.

The center shall broadcast wide-area alerts and advisories to maintenance centers for
emergency situations such as severe weather events, civil emergencies, child abduction
(AMBER alert system), military activities, and other situations that pose a threat to life
and property.

The center shall broadcast wide-area alerts and advisories to other emergency
management centers for emergency situations such as severe weather events, civil
emergencies, child abduction (AMBER alert system), military activities, and other
situations that pose a threat to life and property.

The center shall process status information from each of the centers that have been sent
the wide-area alert.

The center shall coordinate the broadcast of wide-area alerts and advisories with other
emergency management centers.

The center shall receive incident information from other transportation management
centers to support the early warning system.

The center shall present the alert and advisory information and the status of the actions
taken in response to the alert by the other centers to the emergency system operator as
received from other system inputs.

The center shall support the entry of alert and advisory information directly from the
emergency system operator.

The center shall provide strategic emergency response capabilities such as that of an
Emergency Operations Center for large-scale incidents and disasters.

The center shall manage coordinated inter-agency responses to and recovery from large-
scale emergencies. Such agencies include traffic management, transit, maintenance and
construction management, rail operations, and other emergency management agencies.
The center shall provide the capability to implement response plans and track progress
through the incident by exchanging incident information and distributing response status
to allied agencies.

The center shall develop, coordinate with other agencies, and store emergency response
plans.

The center shall track the availability of resources (including vehicles, roadway cleanup,
etc.), request additional resources from traffic, maintenance, or other emergency centers
if needed.
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e The center shall allocate the appropriate emergency services, resources, and vehicle (s)
to respond to incidents, and shall provide the capability to override the current allocation
to suit the special needs of a current incident.

e The center shall provide the capability to request transit resource availability from transit
centers for use during disaster and evacuation operations.

e The center shall assimilate the status of the transit, traffic, rail, maintenance, and other
emergency center services and systems to create an overall transportation system status,
and disseminate to each of these centers and the traveling public via traveler information
providers.

e The center shall provide information to the media concerning the status of an emergency
response.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall provide the capability for center personnel to provide inputs to the
management of incidents, disasters and evacuations.

e The center shall manage inter-agency coordination of evacuation operations, from initial
planning through the evacuation process and reentry.

e The center shall develop and exchange evacuation plans with allied agencies prior to the
occurrence of a disaster.

e The center shall provide an interface to the emergency system operator to enter
evacuation plans and procedures and present the operator with other agencies’ plans.

e The center shall coordinate evacuation destinations and shelter needs with shelter
providers (e.g., the American Red Cross) in the region.

e The center shall provide evacuation information to traffic, transit, maintenance and
construction, rail operations, and other emergency management centers as needed.

e The center shall request resources from transit agencies as needed to support the
evacuation.

e The center shall request traffic management agencies to implement special traffic control
strategies and to control evacuation traffic, including traffic on local streets and arterials
as well as the major evacuation routes.

e The center shall provide traveler information systems with evacuation guidance including
basic information to assist potential evacuees in determining whether evacuation is
necessary and when it is safe to return.

e The center shall monitor the progress or status of the evacuation once it begins and
exchange tactical plans, prepared during the incident, with allied agencies.

e The center shall monitor the progress of the reentry process.

e The center shall collect emergency service data, emergency vehicle management data,
emergency vehicle data, sensor and surveillance data, threat data, and incident data.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the emergency management data or for the data itself.

e The center shall be able to produce sample products of the data available.
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Element: Evansville Vanderburgh Traffic Signal Control
Entity: Roadway Subsystem
Stakeholder: Evansville Vanderburgh Traffic Signal Control

Functional Requirements:

e The field element shall collect, process, digitize, and send traffic sensor data (speed,
volume, and occupancy) to the center for further analysis and storage, under center
control.

e The field element shall collect, process, and send traffic images to the center for further
analysis and distribution.

e The field element shall return sensor and CCTV system operational status to the
controlling center.

e The field element shall return sensor and CCTV system fault data to the controlling
center for repair.

e The field element shall control traffic signals at intersections and on main highways for
urban and rural areas, under center control.

e The field element shall collect pedestrian images and pedestrian sensor data, and respond
to pedestrian crossing requests via display, audio signal, or other manner.

e The field element shall provide the capability to notify the traffic management center that
a pedestrian has requested right-of-way and when the request was or will be granted
(request for right-of-way).

e The field element shall monitor operation of traffic signal controllers and report to the
center any instances in which the indicator response does not match that expected from
the indicator control information.

e The field element shall monitor operation of traffic signal controllers and report to the
center any instances in which the indicator response does not match that expected from
known indicator preemptions.

e The field element shall return traffic signal controller operational status to the controlling
center.

e The field element shall return traffic signal controller fault data to the maintenance center
for repair.

e The field element shall respond to requests for indicator (e.g., signal) preemption requests
from emergency vehicles at intersections, pedestrian crossings, and multimodal crossings.

e The field element shall respond to requests for indicator (e.g., signal) priority requests
from transit vehicles at intersections, pedestrian crossings, and multimodal crossings.

o The field element shall notify controlling traffic management center and maintenance
center that the signal timing has changed based on a signal preemption/priority request to
help those centers determine whether a fault detected at the signal is a true malfunction or
due to a signal override.

e The field element shall monitor the operational status (state of the device, configuration,
and fault data) of connected sensors (such as traffic, infrastructure, environmental,
security, speed) and devices (such as highway advisory radio, dynamic message signs,
automated roadway treatment systems, barrier and safeguard systems, cameras, traffic
signals, ramp meters, beacons, security surveillance equipment).
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The field element shall send operational status of connected field equipment to the
maintenance center.

The field element shall send collected fault data to the maintenance center for repair.
The field element shall include a local interface that provides operational status and fault
data for connected field equipment to field personnel.

The field element shall include a local interface that allows field personnel to command
diagnostic tests on connected field equipment.

Element: Evansville Vanderburgh Traffic Signal Control
Entity: Traffic Management
Stakeholder: Evansville Vanderburgh Traffic Signal Control

Functional Requirements:

The center shall remotely control traffic signal controllers.

The center shall accept notifications of right-of-way requests from pedestrians.

The center shall collect traffic signal controller operational status and compare against the
control information sent by the center.

The center shall collect traffic signal controller fault data from the field.

The center shall implement control plans to coordinate signalized intersections, under
control of center personnel, based on data from sensors and surveillance monitoring
traffic conditions, incidents, emergency vehicle preemptions, the passage of commercial
vehicles with unusual loads, equipment faults, pedestrian crossings, etc.

The center shall distribute traffic data to maintenance and construction centers, transit
centers, emergency management centers, and traveler information providers.

The center shall provide the capability for center personnel to control the nature of the
data that is available to non-traffic operations centers and the media.

Element: Evansville Vanderburgh Traffic Signal Control Roadside Equipment
Entity: Roadway Subsystem
Stakeholder: Evansville Vanderburgh Traffic Signal Control

Functional Requirements:

The field element shall control traffic signals at intersections and on main highways for
urban and rural areas, under center control.

The field element shall monitor operation of traffic signal controllers and report to the
center any instances in which the indicator response does not match that expected from
the indicator control information.

The field element shall monitor operation of traffic signal controllers and report to the
center any instances in which the indicator response does not match that expected from
known indicator preemptions.

The field element shall return traffic signal controller operational status to the controlling
center.
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e The field element shall return traffic signal controller fault data to the maintenance center
for repair.

e The field element shall monitor the operational status (state of the device, configuration,
and fault data) of connected sensors (such as traffic, infrastructure, environmental,
security, speed) and devices (such as highway advisory radio, dynamic message signs,
automated roadway treatment systems, barrier and safeguard systems, cameras, traffic
signals, ramp meters, beacons, security surveillance equipment).

e The field element shall send operational status of connected field equipment to the
maintenance center.

e The field element shall include a local interface that provides operational status and fault
data for connected field equipment to field personnel.

e The field element shall include a local interface that allows field personnel to command
diagnostic tests on connected field equipment.

Element: Henderson Area Rapid Transit (HART)
Entity: Emergency Management
Stakeholder: HART

Functional Requirements:

e The center shall manage inter-agency coordination of evacuation operations, from initial
planning through the evacuation process and reentry.

e The center shall develop and exchange evacuation plans with allied agencies prior to the
occurrence of a disaster.

e The center shall provide an interface to the emergency system operator to enter
evacuation plans and procedures and present the operator with other agencies’ plans.

e The center shall coordinate evacuation destinations and shelter needs with shelter
providers (e.g., the American Red Cross) in the region.

e The center shall provide evacuation information to traffic, transit, maintenance and
construction, rail operations, and other emergency management centers as needed.

e The center shall request resources from transit agencies as needed to support the
evacuation.

e The center shall monitor the progress or status of the evacuation once it begins and
exchange tactical plans, prepared during the incident, with allied agencies.

e The center shall monitor the progress of the reentry process.

Element: Henderson Area Rapid Transit (HART)
Entity: Transit Management
Stakeholder: HART

Functional Requirements:

e The center shall generate transit routes and schedules based on such factors as parameters
input by the system operator, road network conditions, operational data on current routes
and schedules, and digitized map data.
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e The center shall provide the interface to the system operator to control the generation of
new routes and schedules (transit services) including the ability to review and update the
parameters used by the routes and schedules generation processes and to initiate these
processes

e The center shall be able to generate special routes and schedules to support an incident,
disaster, evacuation, or other emergency.

e The center shall dispatch fixed route or flexible route transit vehicles

e The center shall collect transit operational data for use in the generation of routes and
schedules.

e The center shall provide instructions or corrective actions to the transit vehicle operators
based upon operational needs.

e The center shall generate the necessary corrective actions which may involve more than
the vehicles concerned and more far reaching action, such as, the introduction of extra
vehicles, wide area signal priority by traffic management, the premature termination of
some services, etc.

e The center shall exchange information with Maintenance and Construction Operations
concerning work zones, roadway conditions, asset restrictions, work plans, etc.

e The center shall disseminate up-to-date schedules and route information to other centers
for fixed and flexible route services.

e The center shall process trip requests for demand responsive transit services, i.e.
paratransit. Sources of the requests may include traveler information service providers.

e The center shall monitor the operational status of the demand response vehicles including
status of passenger pick-up and drop-off.

e The center shall generate demand response transit (including paratransit) routes and
schedules based on such factors as parameters input by the system operator, what other
demand responsive transit schedules have been planned, the availability and location of
vehicles, the relevance of any fixed transit routes and schedules, and road network
information.

e The center shall dispatch demand response (paratransit) transit vehicles.

e The center shall exchange information with Maintenance and Construction Operations
concerning work zones, roadway conditions, asset restrictions, work plans, etc.

e The center shall manage the actual value of transit fares for each segment of each regular
transit route, including the transmission of the information to transit vehicles and transit
stops or stations.

e The center shall provide the capability for a system operator to manage the transit fares
and control the exchange of transit fare information.

e The center shall process the financial requests from the transit vehicles or roadside and
manage an interface to a Financial Institution.

e The center shall collect data on fare payment violations and send the data, including
images of the violator, to the appropriate enforcement agency.

e The center shall process requests for transit fares to be paid in advance.

e The center shall be capable of establishing emergency fare structures to override all other
fares during disasters, states of emergency, or evacuations.

e The center shall collect passenger loading and fare statistics data to implement variable
and flexible fare structures.

27



Evansville MPO Regional ITS Architecture Functional Requirements 6

e The center shall provide transit fare information to other centers, including traveler
information providers upon request.

e The center shall maintain records of a transit vehicle operator's performance. This may
be done utilizing standardized performance evaluation criteria set forth by governmental
regulations and transit operating company policies, assessing the transit vehicle operator's
driving history, and assessing comments from the transit vehicle operator's supervisor(s)
as well as noting any moving violations or accidents, supervisor comments, government
regulations, and company policies.

e The center shall provide an interface through which the transit vehicle operator
information can be maintained - either from the transit vehicle operator, a transit system
operator (i.e. center personnel), or other functions.

e The center shall provide travelers using public transportation with traffic and advisory
information upon request. Such information may include transit routes, schedules,
transfer options, fares, real-time schedule adherence, current incidents, weather
conditions, and special events.

e The center shall provide transit information to the media including details of deviations
from schedule of regular transit services.

e The center shall exchange transit schedules, real-time arrival information, fare schedules,
and general transit service information with other transit organizations to support transit
traveler information systems.

e The center shall provide transit service information to traveler information service
providers including routes, schedules, schedule adherence, and fare information as well
as transit service information during evacuation.

e The center shall enable yellow pages (including non-motorized transportation)
information to be output to the traveler.

e The center shall manage the use of transit resources to support evacuation and subsequent
reentry of a population in the vicinity of a disaster or other emergency.

e The center shall coordinate the use of transit and school bus fleets during an evacuation,
supporting evacuation of those with special needs and the general population.

e The center shall adjust and update transit service and fare schedules and provide that
information to other agencies as they coordinate evacuations.

e The center shall collect transit management data such as transit fares and passenger use,
transit services, paratransit operations, transit vehicle maintenance data, etc.

Element: Henderson Area Rapid Transit Kiosks
Entity: Remote Traveler Support
Stakeholder: HART

Functional Requirements:
e The public interface for travelers shall receive traffic information from a center and
present it to the traveler.

e The public interface for travelers shall receive transit information from a center and
present it to the traveler.
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e The public interface for travelers shall receive event information from a center and
present it to the traveler.

e This public interface for travelers shall receive evacuation information from a center and
present it to the traveler.

e The public interface for travelers shall receive wide-area alerts and present it to the
traveler.

e The public interface for travelers shall provide the capability for digitized map data to act
as the background to the information presented to the traveler.

e The public interface for travelers shall support traveler input in audio or manual form.

e The public interface for travelers shall present information to the traveler in audible or
visual forms consistent with a kiosk, including those that are suitable for travelers with
hearing or vision physical disabilities.

e The public interface for travelers shall be able to store frequently requested data.

e The public interface for travelers shall receive traffic information from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive transit information from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive yellow pages information (such as lodging,
restaurants, theaters, bicycle facilities, and other tourist activities) from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive event information from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive evacuation information from a center and
present it to the traveler.

e The public interface for travelers shall receive wide-area alerts and present it to the
traveler.

e The public interface for travelers shall accept reservations for confirmed trip plans.

e The public interface for travelers shall support payment for services, such as confirmed
trip plans, confirmed yellow pages services, tolls, transit fares, parking lot charges, and
advanced payment for tolls.

e The public interface for travelers shall provide an interface through which credit
identities and stored credit values may be collected from tags, traveler cards, or payment
instruments used by travelers.

e The public interface for travelers shall base requests from the traveler on the traveler's
current location or specific location identified by the traveler, and filters the provided
information accordingly.

e The public interface for travelers shall provide digitized map data to act as the
background to the information presented to the traveler.

e The public interface for travelers shall support traveler input in audio or manual form.

e The public interface for travelers shall present information to the traveler in audible or
visual forms consistent with a kiosk, including those that are suitable for travelers with
hearing or vision physical disabilities.

e The public interface for travelers shall be able to store frequently requested data.
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e The field element shall include video and/or audio surveillance of traveler secure areas
including transit stations, transit stops, rest areas, park and ride lots, and other fixed sites
along travel routes (e.g., emergency pull-off areas and traveler information centers).

e The field element shall be remotely controlled by a center.

e The field element shall provide equipment status and fault indication of surveillance
equipment to a center.

e The field element shall provide raw video or audio data.

e The field element shall remotely process video and audio data and provide an indication
of potential incidents or threats to a center.

e The public interface for travelers shall provide the capability for a traveler to report an
emergency and summon assistance from secure areas such as transit stops, transit
stations, modal transfer facilities, rest stops, park-and-ride areas, travel information areas,
and emergency pull off areas.

e When initiated by a traveler, the public interface for travelers shall forward a request for
assistance to an emergency management function and acknowledge the request.

e The public interface for travelers shall provide the capability to broadcast a message to
advise or warn a traveler.

e The public interface for travelers shall accept input and provide information to the
traveler in a form suitable for travelers with physical disabilities.

e The public interface for travelers shall accept and process current transit passenger fare
collection information.

e The public interface for travelers shall calculate a fare based on the origin and destination
provided by the traveler, in conjunction with transit routing, transit fare category, and
transit user history.

e The public interface for travelers shall provide an interface to a transit user traveler card
in support of payment for transit fares, tolls, and/or parking lot charges. The stored credit
value data from the card shall be collected and updated based on the fare or other
charges, or the credit identity shall be collected.

e The public interface for travelers shall provide information to the center for financial
authorization and transaction processing.

e The public interface for travelers shall provide an image of all travelers purchasing rides
or services to be used for violation processing.

e The public interface for travelers shall determine the routing based on the traveler's
destination and the location of the closest transit stop from which a route request is being
made.

e The public interface for travelers shall create passenger loading and fare statistics data
based upon data collected at a transit stop.

e The public interface for travelers shall present information to the traveler in a form
suitable for travelers with physical disabilities.
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Element: Henderson County EMA
Entity: Emergency Management
Stakeholder: Kentucky Public Safety Agencies

Functional Requirements:

The center shall provide tactical decision support, resource coordination, and
communications integration for Incident Commands that are established by first
responders to support local management of an incident.

The center shall provide incident command communications with public safety,
emergency management, transportation, and other allied response agency centers.

The center shall track and maintain resource information and action plans pertaining to
the incident command.

The center shall share incident command information with other public safety agencies
including resource deployment status, hazardous material information, rail incident
information, evacuation advice as well as traffic, road, and weather conditions.

The center shall monitor information from Alerting and Advisory Systems such as the
Information Sharing and Analysis Centers (ISACs), the National Infrastructure Protection
Center (NIPC), the Homeland Security Advisory System (HSAS), etc. The information
may include assessments (general incident and vulnerability awareness information),
advisories (identification of threats or recommendations to increase preparedness levels),
or alerts (information on imminent or in-progress emergencies).

The center shall provide the capability to correlate alerts and advisories, incident
information, and security sensor and surveillance data.

The center shall broadcast wide-area alerts and advisories to traffic & transit management
centers for emergency situations such as severe weather events, civil emergencies, child
abduction (AMBER alert system), military activities, and other situations that pose a
threat to life and property.

The center shall broadcast wide-area alerts and advisories to maintenance centers for
emergency situations such as severe weather events, civil emergencies, child abduction
(AMBER alert system), military activities, and other situations that pose a threat to life
and property.

The center shall broadcast wide-area alerts and advisories to other emergency
management centers for emergency situations such as severe weather events, civil
emergencies, child abduction (AMBER alert system), military activities, and other
situations that pose a threat to life and property.

The center shall process status information from each of the centers that have been sent
the wide-area alert.

The center shall coordinate the broadcast of wide-area alerts and advisories with other
emergency management centers.

The center shall receive incident information from other transportation management
centers to support the early warning system.

The center shall present the alert and advisory information and the status of the actions
taken in response to the alert by the other centers to the emergency system operator as
received from other system inputs.
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e The center shall support the entry of alert and advisory information directly from the
emergency system operator.

e The center shall provide strategic emergency response capabilities such as that of an
Emergency Operations Center for large-scale incidents and disasters.

e The center shall manage coordinated inter-agency responses to and recovery from large-
scale emergencies. Such agencies include traffic management, transit, maintenance and
construction management, rail operations, and other emergency management agencies.

e The center shall provide the capability to implement response plans and track progress
through the incident by exchanging incident information and distributing response status
to allied agencies.

e The center shall develop, coordinate with other agencies, and store emergency response
plans.

e The center shall track the availability of resources (including vehicles, roadway cleanup,
etc.), request additional resources from traffic, maintenance, or other emergency centers
if needed.

e The center shall allocate the appropriate emergency services, resources, and vehicle (s)
to respond to incidents, and shall provide the capability to override the current allocation
to suit the special needs of a current incident.

e The center shall provide the capability to request transit resource availability from transit
centers for use during disaster and evacuation operations.

e The center shall assimilate the status of the transit, traffic, rail, maintenance, and other
emergency center services and systems to create an overall transportation system status,
and disseminate to each of these centers and the traveling public via traveler information
providers.

e The center shall provide information to the media concerning the status of an emergency
response.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall provide the capability for center personnel to provide inputs to the
management of incidents, disasters and evacuations.

e The center shall manage inter-agency coordination of evacuation operations, from initial
planning through the evacuation process and reentry.

e The center shall develop and exchange evacuation plans with allied agencies prior to the
occurrence of a disaster.

e The center shall provide an interface to the emergency system operator to enter
evacuation plans and procedures and present the operator with other agencies’ plans.

e The center shall coordinate evacuation destinations and shelter needs with shelter
providers (e.g., the American Red Cross) in the region.

e The center shall provide evacuation information to traffic, transit, maintenance and
construction, rail operations, and other emergency management centers as needed.

e The center shall request resources from transit agencies as needed to support the
evacuation.

e The center shall request traffic management agencies to implement special traffic control
strategies and to control evacuation traffic, including traffic on local streets and arterials
as well as the major evacuation routes.
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e The center shall provide traveler information systems with evacuation guidance including
basic information to assist potential evacuees in determining whether evacuation is
necessary and when it is safe to return.

e The center shall monitor the progress or status of the evacuation once it begins and
exchange tactical plans, prepared during the incident, with allied agencies.

e The center shall monitor the progress of the reentry process.

e The center shall collect emergency service data, emergency vehicle management data,
emergency vehicle data, sensor and surveillance data, threat data, and incident data.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the emergency management data or for the data itself.

e The center shall be able to produce sample products of the data available.

Element: Henderson E 911 Centers
Entity: Emergency Management
Stakeholder: Kentucky Public Safety Agencies

Functional Requirements:

e The center shall support the interface to the Emergency Telecommunications System
(e.g. 911 or 7-digit call routing) to receive emergency notification information and
provide it to the emergency system operator.

e The center shall receive emergency call information from 911 services and present the
possible incident information to the emergency system operator.

e The center shall receive emergency call information from motorist call-boxes and present
the possible incident information to the emergency system operator.

e The center shall receive emergency call information from mayday service providers and
present the possible incident information to the emergency system operator.

e The center shall receive emergency notification information from other public safety
agencies and present the possible incident information to the emergency system operator.

e The center shall receive emergency notification information from public transit systems
and present the possible incident information to the emergency system operator.

e The center shall coordinate, correlate, and verify all emergency inputs, including those
identified based on external calls and internal analysis of security sensor and surveillance
data, and assign each a level of confidence.

e The center shall forward the verified emergency information to the responding agency
based on the location and nature of the emergency.

e The center shall update the incident information log once the emergency system operator
has verified the incident.

e The center shall provide the capability for digitized map data to act as the background to
the emergency information presented to the emergency system operator.

e The center shall dispatch emergency vehicles to respond to verified emergencies under
center personnel control.

e The center shall store the current status of all emergency vehicles available for dispatch
and those that have been dispatched.

e The center shall relay location and incident details to the responding vehicles.
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e The center shall track the location and status of emergency vehicles responding to an
emergency based on information from the emergency vehicle.

e The center shall store and maintain the emergency service responses in an action log.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall coordinate response to incidents with other Emergency Management
centers to ensure appropriate resources are dispatched and utilized.

e The center shall collect current traffic and road condition information from traffic
management centers for emergency vehicle route calculation.

e The center shall receive inputs from traffic management and maintenance centers on the
location and status of traffic control equipment and work zones along potential
emergency routes.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall monitor information from Alerting and Advisory Systems such as the
Information Sharing and Analysis Centers (ISACs), the National Infrastructure Protection
Center (NIPC), the Homeland Security Advisory System (HSAS), etc. The information
may include assessments (general incident and vulnerability awareness information),
advisories (identification of threats or recommendations to increase preparedness levels),
or alerts (information on imminent or in-progress emergencies).

e The center shall provide the capability to correlate alerts and advisories, incident
information, and security sensor and surveillance data.

e The center shall broadcast wide-area alerts and advisories to traffic management centers
for emergency situations such as severe weather events, civil emergencies, child
abduction (AMBER alert system), military activities, and other situations that pose a
threat to life and property.

e The center shall broadcast wide-area alerts and advisories to transit management centers
for emergency situations such as severe weather events, civil emergencies, child
abduction (AMBER alert system), military activities, and other situations that pose a
threat to life and property.

e The center shall broadcast wide-area alerts and advisories to maintenance centers for
emergency situations such as severe weather events, civil emergencies, child abduction
(AMBER alert system), military activities, and other situations that pose a threat to life
and property.

e The center shall broadcast wide-area alerts and advisories to other emergency
management centers for emergency situations such as severe weather events, civil
emergencies, child abduction (AMBER alert system), military activities, and other
situations that pose a threat to life and property.

e The center shall process status information from each of the centers that have been sent
the wide-area alert.

e The center shall coordinate the broadcast of wide-area alerts and advisories with other
emergency management centers.

e The center shall receive incident information from other transportation management
centers to support the early warning system.
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e The center shall present the alert and advisory information and the status of the actions
taken in response to the alert by the other centers to the emergency system operator as
received from other system inputs.

e The center shall support the entry of alert and advisory information directly from the
emergency system operator.

e The center shall provide strategic emergency response capabilities such as that of an
Emergency Operations Center for large-scale incidents and disasters.

e The center shall provide the capability to implement response plans and track progress
through the incident by exchanging incident information and distributing response status
to allied agencies.

e The center shall track the availability of resources (including vehicles, roadway cleanup,
etc.), request additional resources from traffic, maintenance, or other emergency centers
if needed.

e The center shall receive event scheduling information from Event Promoters.

e The center shall provide the capability for digitized map data to act as the background to
the information presented to the emergency system operator.

e The center shall provide the capability for center personnel to provide inputs to the
management of incidents, disasters and evacuations.

e The center shall coordinate evacuation destinations and shelter needs with shelter
providers (e.g., the American Red Cross) in the region.

e The center shall provide evacuation information to traffic, transit, maintenance and
construction, rail operations, and other emergency management centers as needed.

e The center shall request traffic management agencies to implement special traffic control
strategies and to control evacuation traffic, including traffic on local streets and arterials
as well as the major evacuation routes.

e The center shall collect mayday messages from vehicles and drivers.

e The center shall collect mayday messages from travelers via personal handheld devices.

e The center shall acknowledge the request for emergency assistance, whether originated
by the driver, automatically by the vehicle's safety systems, or by a traveler via a personal
handheld device.

e After the mayday becomes a verified incident, the center shall determine the appropriate
response to the mayday message.

e The center shall determine whether the mayday message indicates an emergency that
requires the attention of public safety agencies, and forward mayday emergency data to
the appropriate agency as necessary.

e The center shall maintain a log of all mayday signals received from vehicles.

e The center shall provide all mayday data to center personnel and respond to the vehicle,
driver, or traveler using the portable handheld device as directed by the personnel.

e The center shall receive emergency notification information from commercial vehicles,
commercial vehicle check stations, or commercial fleet operators and present the possible
incident information to the emergency system operator. This may include detection of
non-permitted transport of security sensitive hazmat, hazardous cargo spills, etc.

e The center shall forward the verified emergency information to the responding agency
based on the location and nature of the emergency.
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e The center shall collect emergency service data, emergency vehicle management data,
emergency vehicle data, sensor and surveillance data, threat data, and incident data.
e The center shall be able to produce sample products of the data available.

Element: INDOT Field Equipment
Entity: Roadway Subsystem
Stakeholder: INDOT

Functional Requirements:

e The field element shall include dynamic messages signs for dissemination of traffic and
other information to drivers, under center control; the DMS may be either those that
display variable text messages, or those that have fixed format display(s) (e.g. vehicle
restrictions, or lane open/close).

e Under traffic and maintenance center control, the field element shall include driver
information systems (such as dynamic messages signs and highway advisory radios) that
advise drivers of activity around the work zone through which they are currently passing.

e Under the control of field personnel within maintenance vehicles, the field element shall
include driver information systems (such as dynamic messages signs and highway
advisory radios) that advise drivers of activity around a work zone through which they
are currently passing.

e The field element shall collect traffic, road, and environmental conditions information.

e The field element shall include the sensors and supporting roadside devices that sense,
collect, and send traffic, road, and environmental conditions information to a center for
archival.

Element: INDOT Field Equipment
Entity: Traffic Management
Stakeholder: INDOT

Functional Requirements:

e The center shall exchange alert information and status with emergency management
centers. The information includes notification of a major emergency such as a natural or
man-made disaster, civil emergency, or child abduction for distribution to the public. The
information may include the alert originator, the nature of the emergency, the geographic
area affected by the emergency, the effective time period, and information and
instructions necessary for the public to respond to the alert. This may also identify
specific information that should not be released to the public.

e The center shall coordinate planning for incidents with emergency management centers -
including pre-planning activities for disaster response, evacuation, and recovery
operations.

e The center shall support requests from emergency management centers to remotely
control sensor and surveillance equipment located in the field, provide special routing for
emergency Vvehicles, and to provide responding emergency vehicles with signal
preemption.
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e The center shall exchange incident and threat information with emergency management
centers as well as maintenance and construction centers; including notification of
existence of incident and expected severity, location, time and nature of incident.

e The center shall respond to requests from emergency management to provide traffic
management resources to implement special traffic control measures, assist in clean up,
verify an incident, etc. This may also involve coordination with maintenance centers

e The center shall receive inputs concerning upcoming events that would effect the traffic
network from event promoters, traveler information service providers, media, and rail
operations centers.

e The center shall provide road network conditions and traffic images to emergency
management centers, maintenance and construction centers, and traveler information
service providers.

e The center shall coordinate information and controls with other traffic management
centers.

e The center shall receive inputs from emergency management and transit management
centers to develop an overall status of the transportation system including emergency
transit schedules in effect and current status and condition of the transportation
infrastructure.

e The center shall coordinate planning for evacuation with emergency management centers
- including pre-planning activities such as establishing routes, areas to be evacuated,
timing, etc.

e The center shall coordinate information and controls with other traffic management
centers.

e The center shall collect and store sensor (traffic, pedestrian, multimodal crossing)
operational status.

e The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault
data and send to the maintenance center for repair.

e The center shall exchange data with maintenance centers concerning the reporting of
faulty equipment and the schedule/status of their repair. Information exchanged includes
details of new equipment faults, and clearances when the faults are cleared.

e The center shall receive work zone images from a maintenance center.

e The center shall remotely control driver information systems (such as dynamic messages
signs, highway advisory radios) to advise drivers of activity around a work zone.

e The center shall collect operational status for the driver information systems equipment in
work zones.

e The center shall collect fault data for the driver information systems equipment in work
zones for repair.

e The center shall collect traffic management data such as operational data, event logs, etc.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the traffic data or for the data itself.

e The center shall be able to produce sample products of the data available.

37



Evansville MPO Regional ITS Architecture Functional Requirements 6

Element: Indianapolis Traffic Management Center
Entity: Traffic Management
Stakeholder: INDOT

Functional Requirements:

e The center shall exchange traffic information with other traffic management centers,
includes incident information, congestion data, traffic data, signal timing plans, and real-
time signal control information.

e The center shall exchange traffic control information with other traffic management
centers, includes remote monitoring and control of traffic management devices (e.g.
signs, sensors, signals, cameras, etc.).

e The center shall exchange alert information and status with emergency management
centers. The information includes notification of a major emergency such as a natural or
man-made disaster, civil emergency, or child abduction for distribution to the public. The
information may include the alert originator, the nature of the emergency, the geographic
area affected by the emergency, the effective time period, and information and
instructions necessary for the public to respond to the alert. This may also identify
specific information that should not be released to the public.

e The center shall coordinate planning for incidents with emergency management centers -
including pre-planning activities for disaster response, evacuation, and recovery
operations.

e The center shall exchange incident and threat information with emergency management
centers as well as maintenance and construction centers; including notification of
existence of incident and expected severity, location, time and nature of incident.

e The center shall respond to requests from emergency management to provide traffic
management resources to implement special traffic control measures, assist in clean up,
verify an incident, etc. This may also involve coordination with maintenance centers

e The center shall receive inputs concerning upcoming events that would effect the traffic
network from event promoters, traveler information service providers, media, and rail
operations centers.

e The center shall provide road network conditions and traffic images to emergency
management centers, maintenance and construction centers, and traveler information
service providers.

e The center shall exchange road network status assessment information with emergency
management and maintenance centers including an assessment of damage sustained by
the road network including location and extent of the damage, estimate of remaining
capacity, required closures, alternate routes, necessary restrictions, and time frame for
repair and recovery.

e The center shall coordinate information and controls with other traffic management
centers.

e The center shall receive inputs from emergency management and transit management
centers to develop an overall status of the transportation system including emergency
transit schedules in effect and current status and condition of the transportation
infrastructure.
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e The center shall coordinate planning for evacuation with emergency management centers
- including pre-planning activities such as establishing routes, areas to be evacuated,
timing, etc.

e The center shall coordinate information and controls with other traffic management
centers.

e The center shall coordinate execution of evacuation strategies with emergency
management centers - including activities such as setting closures and detours,
establishing routes, updating areas to be evacuated, timing the process, etc.

e The center shall collect and store sensor (traffic, pedestrian, multimodal crossing)
operational status.

e The center shall collect and store sensor (traffic, pedestrian, multimodal crossing) fault
data and send to the maintenance center for repair.

e The center shall exchange data with maintenance centers concerning the reporting of
faulty equipment and the schedule/status of their repair. Information exchanged includes
details of new equipment faults, and clearances when the faults are cleared.

e The center shall collect traffic management data such as operational data, event logs, etc.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the traffic data or for the data itself.

e The center shall be able to produce sample products of the data available.

Element: Kentucky Vehicle Enforcement Post 8
Entity: Commercial Vehicle Administration
Stakeholder: Kentucky Public Agency

Functional Requirements:

e The center shall manage electronic credentials filing and processing for commercial
vehicles.

e The center shall manage the filing of appropriate taxes for the operation of commercial
vehicles.

e The center shall process requests for payments of electronic credentials and tax filing and
maintain an interface to a Financial Institution.

e The center shall exchange credentials and tax information with other commercial vehicle
administration centers - either in other states or the federal government.

e The center shall provide route restrictions information, including hazmat restrictions, to
other centers and agencies for distribution to commercial vehicle operators. These
centers and agencies may include commercial fleet and freight management operators,
traveler information centers, digital map update providers, and other commercial vehicle
administration centers.

e The center shall use information on asset restrictions received from maintenance centers
to develop the commercial vehicle route restrictions and process credentials applications.

e The center shall provide an interface with commercial vehicle fleet and freight
management centers to exchange audit and compliance review reports.
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e The center shall provide credentials information about commercial vehicle operators and
carriers to authorized requestors such as insurance agencies.

e The center shall receive and store information on commercial vehicle violations from
enforcement agencies as part of the processing of credentials applications.

e The center shall provide commercial vehicle safety data to roadside check facilities.

e The center shall collect and review safety inspection reports and violations from the
roadside check facilities and pass on appropriate portions to other commercial vehicle
administrative centers and commercial vehicle fleet operators.

e The center shall notify enforcement agencies of commercial vehicle safety violations by
individual commercial vehicles, drivers, or carriers.

e The center shall exchange information with roadside check facilities, including
credentials and credentials status information, safety status information, daily site activity
data, and citations.

e The center shall exchange safety and credentials data among other commercial vehicle
administration centers; includes border clearance status, credentials information,
credentials status information, and safety status information.

e The center shall package data concerning commercial vehicle safety and credentials into
snapshots (top-level summary and critical status information).

e The center shall package data concerning commercial vehicle safety and credentials into
profiles (detailed and historical data).

e The center shall provide commercial vehicle accident reports and citations to
enforcement agencies.

e The center shall provide commercial vehicle credentials and safety status information to
authorized requestors such as insurance agencies.

e The center shall provide reports to the commercial vehicle fleet manager regarding fleet
activity through roadside facilities including accident reports, citations, credentials status
information, and safety status information.

e The center shall receive operational data from the roadside check systems as well as
administration and credentials data.

e The center shall assign quality control metrics and meta-data to be stored along with the
data. Meta-data may include attributes that describe the source and quality of the data
and the conditions surrounding the collection of the data.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the commercial vehicle operations data or for the data itself.

e The center shall be able to produce sample products of the data available.
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Element: Kentucky Vehicle Enforcement Post 8 inspection Facility
Entity: Commercial Vehicle Administration
Stakeholder: Kentucky Public Agency

Functional Requirements:

The roadside check facility equipment shall detect the presence of commercial vehicles
and freight equipment approaching a facility. Sensors can differentiate between different
types of vehicles and determine the number of axles, gross vehicle weight, and the
identification of the vehicle and its cargo.

The roadside check facility equipment shall receive the credential and credentials status
information (e.g. snapshots) from the commercial vehicle administration center to
maintain an up to date list of which vehicles have been cleared (enrolled) to potentially
pass through without stopping.

The roadside check facility equipment shall receive violation records from appropriate
law enforcement agencies pertaining to commercial vehicles.

The roadside check facility equipment shall provide an interface to inspectors in the field
to allow them to monitor and if necessary override the pull-in decisions made by the
system.

The roadside check facility equipment shall request and input electronic screening data
from the commercial vehicles electronic tag data.

The roadside check facility equipment shall send a pass/pull-in notification to the
commercial vehicle and its driver based on the information received from the vehicle, the
administration center, enforcement agencies, and the inspector. The message may be sent
to the on-board equipment in the commercial vehicle or transmitted to the driver using
equipment such as dynamic message signs, red-green lights, flashing signs, etc.

The roadside check facility equipment shall send a record of daily activities at the facility
including summaries of screening events and inspections to the commercial vehicle
administration center.

The roadside check facility equipment shall detect the presence of commercial vehicles
and freight equipment approaching a facility. Sensors can differentiate between different
types of vehicles and determine the number of axles, gross vehicle weight, weight per
axle, and the identification of the vehicle and its cargo.

The roadside check facility equipment shall request and input electronic screening data
from the commercial vehicles electronic tag data.

The roadside check facility equipment shall send a pass/pull-in notification to the
commercial vehicle and its driver based on the information received from the vehicle and
the measurements taken. The message may be sent to the on-board equipment in the
commercial vehicle or transmitted to the driver using equipment such as dynamic
message signs, red-green lights, flashing signs, etc.

The roadside check facility equipment shall receive information concerning commercial
vehicles and freight equipment approaching a facility that is being pulled in for safety
inspections.

The roadside check facility equipment shall receive the safety inspection and status
information from the commercial vehicle administration center to include information
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such as safety ratings, inspection summaries, and violation summaries that corresponds to
the safety portion of CVISN "snapshots.”

e The roadside check facility equipment shall provide an interface to inspectors in the field
to allow them to safety inspection data including overrides to the pull-in decisions made
by the system.

e The roadside check facility equipment shall request and input electronic safety data from
the commercial vehicles electronic tag data. This includes driver logs, on-board safety
data, safety inspection records, commercial vehicle breach information, as well as freight
equipment information.

e The roadside check facility equipment shall send a pass/pull-in notification to the
commercial vehicle and its driver based on the information received from the vehicle, the
administration center, and the inspector. The message may be sent to the on-board
equipment in the commercial vehicle or transmitted to the driver using equipment such as
dynamic message signs, red-green lights, flashing signs, etc.

e The roadside check facility equipment shall receive information about a breach or tamper
event on a commercial vehicle or its attached freight equipment which includes identity,
type of breach, location, and time.

e The roadside check facility equipment shall forward results of the roadside safety
inspections to the commercial vehicle administration center.

e The roadside check facility equipment shall record the results of roadside inspections
carried using an inspector's hand held terminal interface.

e The roadside check facility equipment shall provide an interface for an inspector to add
comments to the inspection results.

e The roadside check facility equipment shall forward results of the roadside inspections to
the commercial vehicle administration center either as needed or on a periodic (e.g.
basis). These reports include accident reports, violation notifications, citations, and daily
site activity logs.

e The roadside check facility equipment shall detect the presence of commercial vehicles
and freight equipment approaching a facility. Sensors can differentiate between different
types of vehicles and determine the number of axles, gross vehicle weight, presence of
security sensitive hazardous materials, and the identification of the vehicle and its cargo.

e The roadside check facility equipment shall detect the presence of security sensitive
substance, e.g. detection of radiation or ammonia compounds, carried on-boar
commercial vehicles and freight equipment approaching a facility. This data is acquired
by roadside sensors from the freight equipment electronically, optically, or manually.

e The roadside check facility equipment shall receive the credential information (e.g.
snapshots) from the commercial vehicle administration center to maintain an up to date
list of which vehicles with hazardous materials shipments have been cleared (enrolled).

e The roadside check facility equipment shall send a pass/pull-in notification to the
commercial vehicle and its driver based on the hazmat information received from the
vehicle, the freight equipment, or the administration center. The message may be sent to
the on-board equipment in the commercial vehicle or transmitted to the driver using
equipment such as dynamic message signs, red-green lights, flashing signs, etc.

e The roadside check facility equipment shall raise and forward an alarm to the appropriate
emergency management center if the hazmat-carrying commercial vehicle does not stop,
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or in the case of a positive identification of an unpermitted security sensitive hazmat
cargo, to coordinate a traffic stop or some other action with respect to the offending
commercial vehicle. The alarm will include information concerning the security sensitive
hazmat detected at the roadside including the location, appropriate identifiers, route
deviation, or assignment mismatches between the driver, commercial vehicle, or the
freight equipment.

Element: KYTC Division of Operations - Systems Operation Branch
Entity: Information Service Provider
Stakeholder: KYTC

Functional Requirements:

e The center shall collect, process, and store traffic and highway condition information,
including incident information, detours and road closures, event information,
recommended routes, and current speeds on specific routes.

e The center shall collect, process, and store maintenance and construction information,
including scheduled maintenance and construction work activities and work zone
activities.

e The center shall collect, process, store, and disseminate traffic and highway condition
information to travelers, including incident information, detours and road closures, event
information, recommended routes, and current speeds on specific routes.

e The center shall collect, process, store, and disseminate maintenance and construction
information to travelers, including scheduled maintenance and construction work
activities and work zone activities.

e The center shall provide the capability to support requests from the media for traffic and
incident data.

e The center shall provide the capability for a system operator to control the type and
update frequency of broadcast traveler information.

e The center shall collect and provide to the traveler interface systems emergency
evacuation information, including evacuation zones, shelter information, available
transportation modes, road closures and detours, changes to transit services, and traffic
and road conditions at the origin, destination, and along the evacuation routes.

e The center shall provide evacuation information to shelter providers.

e The center shall collect and provide wide-area alert information to the traveler interface
system with region-specific data, including major emergencies such as a natural or man-
made disaster, civil emergency, child abductions, severe weather watches and warnings,
military activities, and law enforcement warnings.

e The center shall provide the capability for a system operator to control the type and
update frequency of emergency and wide-area alert information distributed to travelers.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the traveler information data or for the data itself.

e The center shall be able to produce sample products of the data available.
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Element: KYTC Division of Operations - Systems Operation Branch
Entity: Traffic Management
Stakeholder: KYTC

Functional Requirements:

e The center shall coordinate planning for evacuation with emergency management centers
- including pre-planning activities such as establishing routes, areas to be evacuated,
timing, etc.

e The center shall support requests from emergency management centers to preempt the
current traffic control strategy, activate traffic control and closure systems such as gates
and barriers, activate safeguard systems, or use driver information systems to support
evacuation traffic control plans.

e The center shall coordinate information and controls with other traffic management
centers.

e The center shall support an interface with a map update provider, or other appropriate
data sources, through which updates of digitized map data can be obtained and used as a
background for traffic maintenance data.

e The center shall collect traffic management data such as operational data, event logs, etc.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the traffic data or for the data itself.

e The center shall be able to produce sample products of the data available.

Element: KYTC Division of Operations - Systems Operation Branch Roadside Equipment
Entity: Roadway Subsystem
Stakeholder: KYTC

Functional Requirements:

e The field element shall include driver information systems that communicate directly
from a center to the vehicle radio (such as Highway Advisory Radios) for dissemination
of traffic and other information to drivers, under center control.

e Under traffic and maintenance center control, the field element shall include driver
information systems (such as dynamic messages signs and highway advisory radios) that
advise drivers of activity around the work zone through which they are currently passing.

e Under the control of field personnel within maintenance vehicles, the field element shall
include driver information systems (such as dynamic messages signs and highway
advisory radios) that advise drivers of activity around a work zone through which they
are currently passing.

e The field element shall collect traffic, road, and environmental conditions information.

e The field element shall include the sensors and supporting roadside devices that sense,
collect, and send traffic, road, and environmental conditions information to a center for
archival.

e The field element shall collect sensor status and sensor faults from roadside equipment
and send it along with the recorded data to a center for archival.
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Element: KYTC Division of Operations - Systems Operation Branch Roadside Equipment
Entity: Traffic Management
Stakeholder: KYTC

Functional Requirements:

e The center shall exchange traffic information with other traffic management centers,
includes incident information, congestion data, traffic data, signal timing plans, and real-
time signal control information.

e The center shall exchange traffic control information with other traffic management
centers, includes remote monitoring and control of traffic management devices (e.g.
signs, sensors, signals, cameras, etc.).

e The center shall exchange alert information and status with emergency management
centers. The information includes notification of a major emergency such as a natural or
man-made disaster, civil emergency, or child abduction for distribution to the public. The
information may include the alert originator, the nature of the emergency, the geographic
area affected by the emergency, the effective time period, and information and
instructions necessary for the public to respond to the alert. This may also identify
specific information that should not be released to the public.

e The center shall coordinate planning for incidents with emergency management centers -
including pre-planning activities for disaster response, evacuation, and recovery
operations.

e The center shall support requests from emergency management centers to remotely
control sensor and surveillance equipment located in the field, provide special routing for
emergency vehicles, and to provide responding emergency vehicles with signal
preemption.

e The center shall exchange incident and threat information with emergency management
centers as well as maintenance and construction centers; including notification of
existence of incident and expected severity, location, time and nature of incident.

e The center shall respond to requests from emergency management to provide traffic
management resources to implement special traffic control measures, assist in clean up,
verify an incident, etc. This may also involve coordination with maintenance centers

e The center shall receive inputs concerning upcoming events that would effect the traffic
network from event promoters, traveler information service providers, media, and rail
operations centers.

e The center shall provide road network conditions and traffic images to emergency
management centers, maintenance and construction centers, and traveler information
service providers.

e The center shall exchange road network status assessment information with emergency
management and maintenance centers including an assessment of damage sustained by
the road network including location and extent of the damage, estimate of remaining
capacity, required closures, alternate routes, necessary restrictions, and time frame for
repair and recovery.

e The center shall coordinate information and controls with other traffic management
centers.
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e The center shall receive inputs from emergency management and transit management
centers to develop an overall status of the transportation system including emergency
transit schedules in effect and current status and condition of the transportation
infrastructure.

e The center shall support an interface with a map update provider, or other appropriate
data sources, through which updates of digitized map data can be obtained and used as a
background for traffic incident management.

e The center shall coordinate planning for evacuation with emergency management centers
- including pre-planning activities such as establishing routes, areas to be evacuated,
timing, etc.

e The center shall support requests from emergency management centers to preempt the
current traffic control strategy, activate traffic control and closure systems such as gates
and barriers, activate safeguard systems, or use driver information systems to support
evacuation traffic control plans.

e The center shall coordinate information and controls with other traffic management
centers.

e The center shall coordinate execution of evacuation strategies with emergency
management centers - including activities such as setting closures and detours,
establishing routes, updating areas to be evacuated, timing the process, etc.

e The center shall exchange data with maintenance centers concerning the reporting of
faulty equipment and the schedule/status of their repair. Information exchanged includes
details of new equipment faults, and clearances when the faults are cleared.

e The center shall support an interface with a map update provider, or other appropriate
data sources, through which updates of digitized map data can be obtained and used as a
background for traffic maintenance data.

e The center shall remotely control driver information systems (such as dynamic messages
signs, highway advisory radios) to advise drivers of activity around a work zone.

e The center shall collect operational status for the driver information systems equipment in
work zones.

e The center shall collect fault data for the driver information systems equipment in work
zones for repair.

e The center shall receive proposed maintenance and construction work plans, analyze the
activity as a possible incident, and provide work plan feedback to the sending center.

e The center shall collect traffic management data such as operational data, event logs, etc.

e The center shall receive and respond to requests from ITS Archives for either a catalog of
the traffic data or for the data itself.

e The center shall be able to produce sample products of the data available.
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Element: Metropolitan Evansville Transit System (METS)
Entity: Emergency Management
Stakeholder: METS

Functional Requirements:

e The center shall manage inter-agency coordination of evacuation operations, from initial
planning through the evacuation process and reentry.

e The center shall develop and exchange evacuation plans with allied agencies prior to the
occurrence of a disaster.

e The center shall provide an interface to the emergency system operator to enter
evacuation plans and procedures and present the operator with other agencies’ plans.

e The center shall coordinate evacuation destinations and shelter needs with shelter
providers (e.g., the American Red Cross) in the region.

e The center shall provide evacuation information to traffic, transit, maintenance and
construction, rail operations, and other emergency management centers as needed.

e The center shall request resources from transit agencies as needed to support the
evacuation.

e The center shall request traffic management agencies to implement special traffic control
strategies and to control evacuation traffic, including traffic on local streets and arterials
as well as the major evacuation routes.

e The center shall monitor the progress or status of the evacuation once it begins and
exchange tactical plans, prepared during the incident, with allied agencies.

e The center shall monitor the progress of the reentry process.

Element: Metropolitan Evansville Transit System (METS)
Entity: Traffic Management
Stakeholder: METS

Functional Requirements:

e The center shall generate transit routes and schedules based on such factors as parameters
input by the system operator, road network conditions, operational data on current routes
and schedules, and digitized map data.

e The center shall provide the interface to the system operator to control the generation of
new routes and schedules (transit services) including the ability to review and update the
parameters used by the routes and schedules generation processes and to initiate these
processes

e The center shall be able to generate special routes and schedules to support an incident,
disaster, evacuation, or other emergency.

e The center shall dispatch fixed route or flexible route transit vehicles

e The center shall collect transit operational data for use in the generation of routes and
schedules.

e The center shall provide instructions or corrective actions to the transit vehicle operators
based upon operational needs.
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e The center shall generate the necessary corrective actions which may involve more than
the vehicles concerned and more far reaching action, such as, the introduction of extra
vehicles, wide area signal priority by traffic management, the premature termination of
some services, etc.

e The center shall exchange information with Maintenance and Construction Operations
concerning work zones, roadway conditions, asset restrictions, work plans, etc.

e The center shall disseminate up-to-date schedules and route information to other centers
for fixed and flexible route services.

e The center shall process trip requests for demand responsive transit services, i.e.
paratransit. Sources of the requests may include traveler information service providers.

e The center shall monitor the operational status of the demand response vehicles including
status of passenger pick-up and drop-off.

e The center shall generate demand response transit (including paratransit) routes and
schedules based on such factors as parameters input by the system operator, what other
demand responsive transit schedules have been planned, the availability and location of
vehicles, the relevance of any fixed transit routes and schedules, and road network
information.

e The center shall dispatch demand response (paratransit) transit vehicles.

e The center shall exchange information with Maintenance and Construction Operations
concerning work zones, roadway conditions, asset restrictions, work plans, etc.

e The center shall manage the actual value of transit fares for each segment of each regular
transit route, including the transmission of the information to transit vehicles and transit
stops or stations.

e The center shall provide the capability for a system operator to manage the transit fares
and control the exchange of transit fare information.

e The center shall process the financial requests from the transit vehicles or roadside and
manage an interface to a Financial Institution.

e The center shall collect data on fare payment violations and send the data, including
images of the violator, to the appropriate enforcement agency.

e The center shall process requests for transit fares to be paid in advance.

e The center shall be capable of establishing emergency fare structures to override all other
fares during disasters, states of emergency, or evacuations.

e The center shall collect passenger loading and fare statistics data to implement variable
and flexible fare structures.

e The center shall provide transit fare information to other centers, including traveler
information providers upon request.

e The center shall maintain records of a transit vehicle operator's performance. This may
be done utilizing standardized performance evaluation criteria set forth by governmental
regulations and transit operating company policies, assessing the transit vehicle operator's
driving history, and assessing comments from the transit vehicle operator's supervisor(s)
as well as noting any moving violations or accidents, supervisor comments, government
regulations, and company policies.

e The center shall provide an interface through which the transit vehicle operator
information can be maintained - either from the transit vehicle operator, a transit system
operator (i.e. center personnel), or other functions.
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e The center shall provide travelers using public transportation with traffic and advisory
information upon request. Such information may include transit routes, schedules,
transfer options, fares, real-time schedule adherence, current incidents, weather
conditions, and special events.

e The center shall provide transit information to the media including details of deviations
from schedule of regular transit services.

e The center shall exchange transit schedules, real-time arrival information, fare schedules,
and general transit service information with other transit organizations to support transit
traveler information systems.

e The center shall provide transit service information to traveler information service
providers including routes, schedules, schedule adherence, and fare information as well
as transit service information during evacuation.

e The center shall enable yellow pages (including non-motorized transportation)
information to be output to the traveler.

e The center shall manage the use of transit resources to support evacuation and subsequent
reentry of a population in the vicinity of a disaster or other emergency.

e The center shall adjust and update transit service and fare schedules and provide that
information to other agencies as they coordinate evacuations.

e The center shall collect transit management data such as transit fares and passenger use,
transit services, paratransit operations, transit vehicle maintenance data, etc.

Element: Metropolitan Evansville Transit System (METS) Kiosks
Entity: Remote Traveler Support
Stakeholder: METS

Functional Requirements:

e The public interface for travelers shall receive traffic information from a center and
present it to the traveler.

e The public interface for travelers shall receive transit information from a center and
present it to the traveler.

e The public interface for travelers shall receive event information from a center and
present it to the traveler.

e This public interface for travelers shall receive evacuation information from a center and
present it to the traveler.

e The public interface for travelers shall receive wide-area alerts and present it to the
traveler.

e The public interface for travelers shall provide the capability for digitized map data to act
as the background to the information presented to the traveler.

e The public interface for travelers shall support traveler input in audio or manual form.

e The public interface for travelers shall present information to the traveler in audible or
visual forms consistent with a kiosk, including those that are suitable for travelers with
hearing or vision physical disabilities.

e The public interface for travelers shall be able to store frequently requested data.
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e The public interface for travelers shall receive traffic information from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive transit information from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive yellow pages information (such as lodging,
restaurants, theaters, bicycle facilities, and other tourist activities) from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive event information from a center and
present it to the traveler upon request.

e The public interface for travelers shall receive evacuation information from a center and
present it to the traveler.

e The public interface for travelers shall receive wide-area alerts and present it to the
traveler.

e The public interface for travelers shall accept reservations for confirmed trip plans.

e The public interface for travelers shall support payment for services, such as confirmed
trip plans, confirmed yellow pages services, tolls, transit fares, parking lot charges, and
advanced payment for tolls.

e The public interface for travelers shall provide an interface through which credit
identities and stored credit values may be collected from tags, traveler cards, or payment
instruments used by travelers.

e The public interface for travelers shall base requests from the traveler on the traveler's
current location or aspecific location identified by the traveler, and filters the provided
information accordingly.

e The public interface for travelers shall provide digitized map data to act as the
background to the information presented to the traveler.

e The public interface for travelers shall support traveler input in audio or manual form.

e The public interface for travelers shall present information to the traveler in audible or
visual forms consistent with a kiosk, including those that are suitable for travelers with
hearing or vision physical disabilities.

e The public interface for travelers shall be able to store frequently requested data.

e The field element shall include video and/or audio surveillance of traveler secure areas
including transit stations, transit stops, rest areas, park and ride lots, and other fixed sites
along travel routes (e.g., emergency pull-off areas and traveler information centers).

e The field element shall be remotely controlled by a center.

e The field element shall provide equipment status and fault indication of surveillance
equipment to a center.

e The field element shall provide raw video or audio data.

e The field element shall remotely process video and audio data and provide an indication
of potential incidents or threats to a center.

e The public interface for travelers shall provide the capability for a traveler to report an
emergency and summon assistance from secure areas such as transit stops, transit
stations, modal transfer facilities, rest stops, park-and-ride areas, travel information areas,
and emergency pull off areas.

e When initiated by a traveler, the public interface for travelers shall forward a request for
assistance to an emergency management function and acknowledge the request.
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e The public interface for travelers shall provide the capability to broadcast a message to
advise or warn a traveler.

e The public interface for travelers shall accept input and provide information to the
traveler in a form suitable for travelers with physical disabilities.

e The public interface for travelers shall accept and process current transit passenger fare
collection information.

e The public interface for travelers shall calculate a fare based on the origin and destination
provided by the traveler, in conjunction with transit routing, transit fare category, and
transit user history.

e The public interface for travelers shall provide an interface to a transit user traveler card
in support of payment for transit fares, tolls, and/or parking lot charges. The stored credit
value data from the card shall be collected and updated based on the fare or other
charges, or the credit identity shall be collected.

e The public interface for travelers shall provide information to the center for financial
authorization and transaction processing.

e The public interface for travelers shall provide an image of all travelers purchasing rides
or services to be used for violation processing.

e The public interface for travelers shall determine the routing based on the traveler's
destination and the location of the closest transit stop from which a route request is being
made.

e The public interface for travelers shall create passenger loading and fare statistics data
based upon data collected at a transit stop.

e The public interface for travelers shall present information to the traveler in a form
suitable for travelers with physical disabilities.

Element: Transit Vehicles
Entity: Transit Vehicle Subsystem
Stakeholder: METS & HART

Functional Requirements:

e The transit vehicle shall compute the location of the transit vehicle based on inputs from
a vehicle location determination function.

e The transit vehicle shall support the computation of the location of a transit vehicle using
on-board sensors to augment the location determination function. This may include
proximity to the transit stops or other known reference points as well as recording trip
length.

e The transit vehicle shall record transit trip monitoring data including vehicle mileage and
fuel usage.

e The transit vehicle shall record transit trip monitoring data including operational status
information such as doors open/closed, passenger loading, running times, etc.

e The transit vehicle shall send the transit vehicle trip monitoring data to center-based trip
monitoring functions.
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e The transit vehicle shall receive transit route information for its assigned route including
transit service instructions, traffic information, road conditions, and other information for
the operator.

e The transit vehicle shall use the route information and its current location to determine
the deviation from the predetermined schedule.

e The transit vehicle shall calculate the estimated times of arrival (ETA) at transit stops.

e The transit vehicle shall determine scenarios to correct the schedule deviation.

e The transit vehicle shall provide the schedule deviations and instructions for schedule
corrections to the transit vehicle operator if the deviation is small, or the transit vehicle is
operating in an urban area.

e The transit vehicle shall send the schedule deviation and estimated arrival time
information to the center.

e The transit vehicle shall support the operations of a flexible route service. This may
include requests for route deviations that would then lead to schedule corrective actions.

e The transit vehicle shall manage data input to sensor(s) on-board a transit vehicle to
determine the vehicle's availability for use in demand responsive and flexible-route
transit services based on identity, type, and passenger capacity.

e The transit vehicle shall receive the status of demand responsive or flexible-route transit
schedules and passenger loading from the transit vehicle operator.

e The transit vehicle shall provide the transit vehicle operator instructions about the
demand responsive or flexible-route transit schedule that has been confirmed from the
center.

e The transit vehicle shall detect embarking travelers on-board a transit vehicle and read
data from the traveler card / payment instrument that they are carrying.

e The transit vehicle shall provide an image of all travelers which shall be used for
violation processing of those who do not have a traveler card / payment instrument or
whose transit fare transaction fails.

e The transit vehicle shall determine the traveler's travel routing based on the transit
vehicle's current location and the traveler's destination.

e The transit vehicle shall calculate the traveler's fare based on the origin and destination
provided by the traveler as well as factors such as the transit routing, transit fare category,
traveler history, and route-specific information.

e The transit vehicle shall have access to the complete range of transit services (routes and
schedules) that are available to the traveler.

e The transit vehicle shall provide a transit fare payment interface that is suitable for
travelers with physical disabilities.

e The transit vehicle shall include a database on-board the transit vehicle for use in fare
processing from which the fares for all possible trips within the transit operational
network can be determined.

e The transit vehicle shall support an emergency fare structure overriding all other fares
that can be activated during disasters, states of emergency or evacuations.

e The transit vehicle shall support the support advanced payments for tolls, and/or parking
lot charges, and/or transit fares via the traveler card / payment instrument.

e The transit vehicle shall provide passenger loading and fare statistics data to the center.
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e The transit vehicle shall perform video and audio surveillance inside of transit vehicles
and output raw video or audio data for either local monitoring (for processing or direct
output to the transit vehicle operator), remote monitoring or for local storage (e.g., in an
event recorder).

e The transit vehicle shall perform local monitoring of video or audio surveillance data
collected inside of transit vehicles, and identify potential incidents or threats based on
received processing parameters.

e The transit vehicle shall output an indication of potential incidents or threats and the
processed video or audio information to the center along with the vehicle’s current
location.

e The transit vehicle shall detect potential threats via sensors for chemical agents, toxic
industrial chemicals, biological agents, explosives, and radiation.

e The transit vehicle shall detect potential threats via object detection sensors (e.g. metal
detectors).

e The transit vehicle shall output an indication of potential incidents or threats and the
processed sensor information to the center along with the vehicle’s current location.

e The transit vehicle shall accept sensor control data to allow remote control of the sensors.

e The transit vehicle shall monitor and output surveillance and sensor equipment status and
fault indications.

e The transit vehicle shall accept emergency inputs from either the transit vehicle operator
or a traveler through such interfaces as panic buttons, silent or audible alarms, etc.

e The transit vehicle shall output reported emergencies to the center.

e The transit vehicle shall receive acknowledgments of the emergency request from the
center and output this acknowledgment to the transit vehicle operator or to the travelers.

e The transit vehicle shall be capable of receiving an emergency message for broadcast to
the travelers or to the transit vehicle operator.

e The transit vehicle shall be capable of disabling or enabling the transit vehicle based on
commands from the center or authentic inputs from the transit vehicle operator.

e The transit vehicle shall perform authentication of the transit vehicle operator.

e The transit vehicle shall collect and process vehicle mileage data available to sensors on-
board.

e The transit vehicle shall collect and process the transit vehicle's operating conditions such
as engine temperature, oil pressure, brake wear, internal lighting, environmental controls,
etc.

e The transit vehicle shall transmit vehicle maintenance data to the center to be used for
scheduling future vehicle maintenance.

e The transit vehicle shall enable traffic and travel advisory information to be requested
and output to the traveler. Such information may include transit routes, schedules,
transfer options, fares, real-time schedule adherence, current incidents, weather
conditions, and special events.

e The transit vehicle shall enable yellow pages (including non-motorized transportation)
information to be requested and output to the traveler.

e The transit vehicle shall broadcast advisories about the imminent arrival of the transit
vehicle at the next stop via an on-board automated annunciation system.
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e The transit vehicle shall support input and output forms that are suitable for travelers with
physical disabilities.

e The transit vehicle shall gather transit advisory data, including alerts and advisories
pertaining to major emergencies, or manmade disasters.

e The transit vehicle shall tailor the output of the request traveler information based on the
current location of the transit vehicle.

Element: User Personal Computing Devices
Entity: Personal information Access
Stakeholder:

Functional Requirements:

e The personal traveler interface shall receive traffic information from a center and present
it to the traveler.

e The personal traveler interface shall receive transit information from a center and present
it to the traveler.

e The personal traveler interface shall receive event information from a center and present
it to the traveler.

e The personal traveler interface shall receive evacuation information from a center and
present it to the traveler.

e The personal traveler interface shall receive wide-area alerts and present it to the traveler.

e The personal traveler interface shall provide the capability for digitized map data to act as
the background to the information presented to the traveler.

e The personal traveler interface shall support traveler input in audio or manual form.

e The personal traveler interface shall present information to the traveler in audible or
visual forms, consistent with a personal device.

e The personal traveler interface shall receive traffic information from a center and present
it to the traveler upon request.

e The personal traveler interface shall receive transit information from a center and present
it to the traveler upon request.

e The personal traveler interface shall receive yellow pages information (such as lodging,
restaurants, theaters, bicycle facilities, and other tourist activities) from a center and
present it to the traveler upon request.

e The personal traveler interface shall receive event information from a center and present
it to the traveler upon request.

e The personal traveler interface shall receive evacuation information from a center and
present it to the traveler.

e The personal traveler interface shall receive wide-area alerts and present it to the traveler.

e The personal traveler interface shall accept reservations for confirmed trip plans.

e The personal traveler interface shall support payment for services, such as confirmed trip
plans, tolls, transit fares, parking lot charges, map updates, and advanced payment for
tolls.
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e The personal traveler interface shall provide an interface through which credit identity,
stored credit value, or traveler information may be collected from a traveler card being
used by a traveler with a personal device.

e The personal traveler interface shall base requests from the traveler on the traveler's
current location or a specific location identified by the traveler, and filters the provided
information accordingly.

e The personal traveler interface shall provide digitized map data to act as the background
to the information presented to the traveler.

e The personal traveler interface shall support traveler input in audio or manual form.

e The personal traveler interface shall present information to the traveler in audible or
visual forms consistent with a personal device and suitable for travelers with hearing and
vision physical disabilities.

e The personal traveler interface shall be able to store frequently requested or used data,
including the traveler's identity, home and work locations, etc.

e The personal traveler interface shall provide the traveler's current location. It is intended
for use by traveler personal navigation and guidance systems, as well as emergency
notification systems.

e The personal traveler interface shall calculate the location from one or more sources of
position data such as GPS or DGPS.

e The personal traveler interface shall refine its calculations as required by other functions
such as navigation, guidance, and emergency notification.

e The personal traveler interface shall provide the capability for a traveler to obtain route
guidance from a specified source to a destination.

e The personal traveler interface shall calculate the requested route using data obtained
from a navigable map database stored in the device.

e The personal traveler interface shall provide multi-modal guidance for the shortest route,
within the preferences and constraints specified by the traveler.

e The personal traveler interface shall present information to the traveler in audible or
visual forms consistent with a personal device and suitable for travelers with hearing and
vision physical disabilities.

e The personal traveler interface shall support an interface with a map update provider, or
other appropriate data sources, through which updates of digitized map data can be
obtained and used for route guidance.

e The personal traveler interface shall provide the capability for a traveler to request and
confirm multi-modal route guidance from a specified source to a destination.

e The personal traveler interface shall forward the request for route guidance to a traveler
information center for route calculation.

e The personal traveler interface shall forward user preferences, background information,
constraints, and payment information to the supplying traveler information center.

e The personal traveler interface shall present information to the traveler in audible or
visual forms consistent with a personal device and suitable for travelers with hearing and
vision physical disabilities.

e The personal traveler interface shall support an interface with a map update provider, or
other appropriate data sources, through which updates of digitized map data can be
obtained and used for route guidance displays.
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e The personal traveler interface shall provide the capability for a traveler to report an
emergency and summon assistance.

e The personal traveler interface shall provide the capability to accept input from a traveler
via a panic button or some other functionally similar form of input device provided as
part of the traveler's personal portable device.

e When initiated by a traveler, the personal traveler interface shall forward a request for
assistance to the center containing the traveler's current location and identity.

e The personal traveler interface shall acknowledge the request for emergency assistance.
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