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Title VI Statement

The Indianapolis Metropolitan Planning Organization (IMPO) values each individual’s
civil rights and wishes to provide equal opportunity and equitable service. As a
recipient of federal funds, the IMPO conforms to Title VI of the Civil Rights Act of
1964 (Title VI) and all related statutes, regulations, and directives, which provide that
no person shall be excluded from participation in, denied benefits of, or subjected to
discrimination under any program or activity receiving federal financial assistance
from the IMPO on the grounds of race, color, age, sex, sexual orientation, gender
identity, disability, national origin, religion, income status or limited English
proficiency. The IMPO further assures every effort will be made to ensure
nondiscrimination in all of its programs and activities, regardless of whether those
programs and activities are federally funded. For any and all inquiries regarding the
application of this accessibility statement and related policies, please view the IMPO
Title VI page, indympo.org/policies.

Language Access

If information is needed in another language, contact 317-327-5136. Si se necesita
informacion en otro idioma, comuniquese con 317-327-5136.

INDOT/FHWA

This plan was prepared in cooperation with the State of Indiana, the Indiana
Department of Transportation, and the Federal Highway Administration. This financial
assistance notwithstanding, the contents of this document do not necessarily reflect
the official view or policies of the funding agencies.
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1 Introduction

The Indianapolis Regional Intelligent Transportation Systems (ITS) Architecture
(RITSA) is a roadmap for transportation systems integration for ITS services over a
10-year time horizon. The architecture represents a shared vision of how each
agencies' systems will work together in the future, sharing information and resources
to provide a safer, more efficient, and more effective transportation system for
travelers in the Indianapolis Region.

The Indianapolis RITSA functionally defines the interactions and information
exchanges between the intelligent transportation systems operated and maintained
by the various public and private sector organizations in the region. The RITSA
includes existing systems as well as planned systems and services that are needed
to deliver the transportation services to improve safety, mobility and efficiency across
the region.

The Indianapolis RITSA is used by transportation agencies to define and
transportation planners to plan ITS projects that address transportation needs. The
RITSA provides a functional framework into which an ITS project is integrated. This
framework is used as a reference from which a project is defined. Using the Regional
Architecture Development for Intelligent Transportation (RAD-IT) software tool, an
agency will choose the transportation services, identify the systems to be included,
and then select the information exchanges to tailor the project to address the
stakeholders' transportation needs.

The Indianapolis RITSA, including the defined ITS projects, is used as a reference in
transportation planning activities at all levels to coordinate and integrate ITS across
the region. Integration opportunities are considered by stakeholders as their projects
are defined using the RITSA content as a guide. The RITSA offers a broader picture
that the stakeholders take into consideration when thinking of the project definition.
The project definitions take into account other systems and services that may be
germane to the project scope and future expansion. The projects are defined within
the RITSA domain and it is the projects where the integration opportunities are
codified. The project definitions in the RITSA are the first opportunity for integration
considerations. Project development in further detail in systems engineering is
another opportunity. The RITSA is a primary source for those integration
opportunities in both cases.

The Indianapolis RITSA was updated in 2023 by the Indianapolis Metropolitan
Planning Organization (IMPO) in partnership with its member organizations. The
update project was initiated in February 2023 and completed in August 2023. An
architecture assessment, stakeholder workshop, and stakeholder feedback
mechanisms were used to gather update information. The architecture update used
the Architecture Reference for Cooperative and Intelligent Transportation (ARC-IT)
Version 9.2 as a reference and complies with the FHWA 23 CFR Rule 940
requirements.
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2 Architecture Scope

The Indianapolis RITSA is a roadmap for transportation systems integration. The
architecture was developed through a cooperative effort by the region's
transportation agencies, covering all modes and all roads in the region. It represents
a shared vision of how each agency's systems will work together in the future,
sharing information and resources to provide a safer, more efficient, and more
effective transportation system for travelers in the region.

The architecture provides an overarching framework that spans all of the region's
transportation organizations and individual transportation projects. Using the
architecture, each transportation project can be viewed as an element of the overall
transportation system, providing visibility into the relationship between individual
transportation projects and ways to cost-effectively build an integrated transportation
system over time. This chapter establishes the scope of the architecture in terms of
its geographic breadth, the scope of services that are covered, and the time horizon
that is addressed.

The architecture update covers a 10-year time horizon from 2023-2033.

The geographic scope of the Indianapolis RITSA includes the jurisdictions of public
agencies at the Indianapolis DOT, Metropolitan Planning Area, County, City, and
Town levels. The primary public sector jurisdictional boundaries making up the
Indianapolis RITSA geographic scope include:

e Indiana Department of Transportation (INDOT) Districts including Greenfield,
Crawfordsville, and Seymour Districts.

e Metropolitan Planning Areas: Indianapolis MPO

e Counties: Boone County, Hamilton County, Hancock County, Hendricks
County, Johnson County, Marion County, Morgan County, Shelby County

o Cities and Towns: Indianapolis, City of Beech Grove, City of Carmel, City of
Fishers, City of Franklin, City of Greenfield, City of Greenwood, City of
Lawrence, City of Noblesville, City of Southport, City of Westfield, Town of
Avon, Town of Bargersville, Town of Brooklyn, Town of Brownsburg, Town of
Cicero, Town of Cumberland, Town of Danville, Town of McCordsville, Town
of Mooresville, Town of New Palestine, Town of Pittsboro, Town of Plainfield,
Town of Speedway, Town of Whiteland, Town of Whitestown, Town of
Zionville

e Planning Partners: IndyGo, CIRTA, Indiana DOT, Federal Highway
Administration, Federal Transit Administration, Indianapolis Airport, Ports of
Indiana

The 2023 architecture was updated by lteris, Inc. under contract to the Indianapolis
Metropolitan Transportation Organization (IMPO).
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3 ITS Stakeholders

Identifying stakeholders is an important task in ITS architecture development since
effective ITS involves the integration of multiple stakeholders and their transportation
systems. Table 1 lists the stakeholders who either participated in the creation of the
Indianapolis RITSA or whom the participating stakeholders felt were needed to be
included in the architecture. Some stakeholders have been grouped in order to better
reflect mutual participation or involvement in transportation services and elements.
Every stakeholder in this section is related to one or more of the transportation
inventory elements described in the next chapter, either as an individual stakeholder
or as a member of a stakeholder group.

Table 1 — ITS Stakeholders

Stakeholder Name Stakeholder Description

AES Corporation

The AES Corporation is the utility and power generation company that
provides power to the electric charging stations in the Indianapolis area.

Ambulance/Emergency
Services

Rural/Metro Ambulance and Emergency Services in the Indianapolis
region.

Central Indiana Regional
Transportation Authority

The Central Indiana Regional Transportation Authority (CIRTA) is a
regional governmental organization dedicated to enhancing
transportation connectivity across Central Indiana. CIRTAs primary
focus is to connect Indianapolis with suburban and rural communities in
Marion, Hamilton, Hancock, Shelby, Johnson, Morgan, Hendricks,
Boone, Delaware, and Madison counties by improving and expanding
mass transit options.

City of Beech Grove

The City of Beech Grove is a city in Marion County IN (excluded from
Unigov).

City of Carmel

The City of Carmel is a suburban city in Hamilton County IN north of
Indianapolis.

City of Lawrence

The City of Lawrence is a city in Marion County IN (excluded from
Unigov).

CTASC

The Indiana Counterterrorism and Security Council (CTASC) was
formed in 2001 to provide interagency coordination and coordination
with the Department of Justice including the FBI and the Secret
Service. CTASC members represent 15 different state agencies and is
chaired by the Lieutenant Governor.

DTN

DTN is a provider of highly customized, site-specific weather
forecasting and analysis services to people anywhere, anytime, via
state-of-the-art Internet, wireless, and cellular technologies.

Electric Vehicle Charging
Services

Electric Vehicle Charging Services are private companies that deploy
and operate electric charging stations where hybrid and all-electric
vehicles can be charged.

Event Promoters/Special
Events

Event Promoters/Special Events stakeholders include: Indiana Black
Expo, Indiana Sports Corporation, Indianapolis Convention and Visitors
Association, Indianapolis 500 Festival, NCAA Headquarters, among
others.

Financial Institutions

Financial Institutions represent financial and banking institutions that
play a role in electronic payment financial transactions.
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Stakeholder Name Stakeholder Description

Generic CAV Stakeholder

The Generic Stakeholder can be a public agency or private
organization that owns systems required for administrative, security,
credentialing, or other support services for implementing Connected
and Automated Vehicle (CAV) projects.

Indiana Department of
Transportation

The Indiana Department of Transportation (INDOT) is the state agency
responsible for the statewide road network operations and maintenance
including ITS functions.

Indiana Department of
Transportation District Level

Indiana Department of Transportation District Level represents portions
of INDOT's Greenfield, Crawfordsville, and Seymour Districts, including
all of the Indianapolis Subdistrict.

Indiana State Police

The Indiana State Police (ISP) represents ISP Districts 51, 52, 53
providing traffic safety and homeland security in the transportation
environment.

Indiana University Health

Indiana University Health provide regional health care services through
Methodist Hospital, Indiana University Hospital, and the Riley Hospital
for Children.

Indianapolis Airport
Authority

The Indianapolis Airport Authority is a municipal corporation established
by the Indiana General Assembly in 1962. It is responsible for owning,
developing and operating several public airports and one public heliport
located in and around Indianapolis.

Indianapolis Capital
Improvements Board

The Indianapolis Capital Improvements Board was created by the
Indiana General Assembly in 1965. The Capital Improvement Board
(CIB) is a public entity of Marion County authorized by Indiana Code
36-10-9. It finances, constructs, operates, and maintains any capital
facilities or improvements that serve the commercial, industrial, and
cultural interests of Indiana and its citizens and has focused on facilities
related to convention, cultural, entertainment, and recreational activities
in downtown Indianapolis such as the Indianapolis Colts/Lucas Oil
Stadium.

Indianapolis Department of
Public Works

Indianapolis Department of Public Works (DPW) maintains public
infrastructure (including streets, sewers, bridges, and traffic systems)
and manages municipal solid waste collection and disposal. DPW also
ensures a healthy, safe, and natural environment (air, land, and water).
DPW includes six divisions: Policy and Planning, Engineering,
Operations, Solid Waste Management Section, Maintenance
Operations Section, and Storm/Wastewater Management Section.

Indianapolis Downtown, Inc.

Indianapolis Downtown, Inc. is a not-for-profit organization formed to
develop, manage and market Downtown Indianapolis.

Indianapolis Emergency
Management Agency

The Indianapolis Emergency Management Agency is responsible for
planning for all hazards that threaten the community, whether natural,
or man-made.

Indianapolis Fire

The Indianapolis Fire Department provides emergency and fire

Department protection services for the City of Indianapolis and surrounding areas.
Indianapolis Motor The Indianapolis Motor Speedway is a motor racing circuit located in
Speedway Speedway IN, an suburb of Indianapolis. It is the home of major racing

events such as the Indianapolis 500 and the Brickyard 400.

Indianapolis MPO

The Indianapolis Metropolitan Planning Organization is the designated
MPO for Central Indiana. The Indianapolis MPO plans and programs
federal transportation funds for highways, transit, non-motorized
transportation, and other means of moving people and goods in the 8-
county, Central Indiana region.

Page | 4

Indianapolis Regional ITS Architecture Update Project
ITS Architecture Document

ﬁ



2023 Indianapolis Regional ITS Architecture Document | 1.0

Stakeholder Name Stakeholder Description

Indianapolis Police
Department

The Indianapolis Metropolitan Police Department (IMPD) provides
police services to Marion County. IMPD includes 1,700 sworn officers
and 250 civilian employees.

Indianapolis Public
Transportation
Corporation/IndyGo

The Indianapolis Public Transportation Corporation, branded as
IndyGo, is a public transit agency and municipal corporation of the City
of Indianapolis. It operates fixed-route buses, bus rapid transit,
microtransit, and paratransit services.

Indianapolis Schools

Indianapolis Schools includes Indianapolis Public Schools (IPS), the
state’s largest school district, serving more than 39,000 students in 79
schools. Also includes 8 township school districts.

Major Employers

Major Employers includes organizations such as Eli Lilly & Co.

Marion County Sheriffs
Office

The Marion County Sheriffs Office provides law enforcement services
for the people of Indianapolis and Marion County. This includes
managing the Adult Detention Center and its prisoners, securing county
governmental facilities, serving criminal warrants, enforcing court
orders, maintaining the sex offender registry, and more. It is divided into
seven divisions: Administrative Division, Communications, Civil,
Executive Division, Investigations Division, Jail and Law Enforcement
Divisions.

Media Services

Media Services includes television, radio, and print media.

MESA

The Metropolitan Emergency Services Agency (MESA) is the governing
body of the Consolidated City of Indianapolis and Marion County public
safety communications systems and computer facilities district.

MESA System Users

MESA System Users represents the government agencies in Marion
County and surrounding counties and suburban municipalities that
utilize the MESA radio system.

National Weather Service

The National Weather Service is a federal agency responsible for
national and local weather forecasting.

Pedestrian

Pedestrian is a person traveling on foot, whether walking or running, on
a road, sidewalk, crosswalk, or pavement.

Private Commercial Vehicle
and Fleet Operators

Private Commercial Vehicle and Fleet Operators represent
owner/operators of private commercial vehicles and fleets.

Private Maintenance
Companies

Private Maintenance Companies represent private maintenance
contractors who perform maintenance on regional signal systems,
HAR, DMS, lighting systems, and pumping stations.

Private Parking Service
Providers

Private Parking Service Providers represents private companies that
provide parking services in the Indianapolis downtown area.

Private Traveler Services

Private Traveler Services are private sector organizations that provide
traveler and transportation information services.

Railroad Agencies

Railroad Agencies provide passenger and freight rail services and
operations.

RWIS Users

RWIS Users include the Indiana Department of Transportation and
Indianapolis DPW who use information from the INDOT-owned RWIS
stations in the Indianapolis region.

Suburban Municipalities

Suburban Municipalities represent municipal, city, and township street
departments/public works, police, fire, and emergency communications
for the following suburban municipalities: Town of Avon, City of Carmel,
City of Greenwood, Town of Plainfield, Town of Cumberland, Town of
Brownsburg, Town of Zionville, Town of Westfield, Town of New
Whiteland, City of Fishers, Town of Southport, Town of Whiteland, City
of Franklin, City of Noblesville.
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Stakeholder Name Stakeholder Description

Surrounding Counties Surrounding Counties represents highway, sheriffs, fire departments,
emergency management, and 911 centers in counties within the
metropolitan planning area surrounding Marion County, including
Boone, Hamilton, Hancock, Hendricks, Johnson, Morgan, and Shelby

Counties.

Taxi Companies Taxi Companies includes over 45 private taxicab companies serving
the Indianapolis region.

Towing Operators Towing Operators represents private towing companies operating in the
Indianapolis region.

Town of Speedway The Town of Speedway is in Marion County IN (excluded from Unigov).

Traffic Data Archive Users The Traffic Data Archive Users Group includes stakeholders with a

Group need to access the proposed online Traffic Data Archive.

Travelers Travelers represents travelers as motorist, pedestrians, passengers,
etc.

Universities Universities includes Indiana University/Purdue University at

Indianapolis (IUPUI), Purdue University, Butler, University of
Indianapolis, Ivy Tech and other major institutions in the region.

Utility Companies Utility Companies includes local utility providers, including as AES,
Citizens Gas and Indianapolis Water Company
Vulnerable Road Users Vulnerable Road Users include pedestrians, cyclists, wheelchair users,

two-wheeled scooter micro-mobility users, as well as powered scooters
and motorcycles. They are users not in a motorized vehicle capable of
operating at the posted speed for the roadway in question, and any
roadway user in a vehicle not designed to encase (and thus protect) its
occupants.
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4 ITS Inventory

An inventory of existing and planned transportation systems is the basis for the
Indianapolis RITSA. The transportation system inventory was developed based on
input from stakeholders throughout the region. The inventory includes a list of ITS
elements and the associated stakeholder responsible for system operation.

Table 2 lists every surface transportation inventory element for the region. A
transportation element can be either a center, support, vehicle, traveler or field
equipment. Each transportation element listed below has one or more stakeholders
associated with it. In order to reduce the complexity of the architecture, some
transportation elements with like functionality have been grouped together. Each
transportation inventory element is mapped to at least one ARC-IT physical object.

The Indianapolis Regional ITS Architecture (RITSA) inventory is a list of "Elements"
that represent the existing and planned ITS systems in a region, as well as non-ITS

systems, such as vehicles and people, that exchange information with the ITS
systems. Inventory elements are the building blocks that are used to define ITS

services.

Element

Name

Table 2 — ITS Inventor

Element Description

Stakeholder

Element
Status

Associated
Physical Objects

Ambulance Ambulance Dispatch monitors and | Ambulance/Em | Existing | ¢ Emergency
Dispatch manages emergency vehicle ergency Management
dispatch and provides enroute Services Center
support and coordination.
Ambulance Ambulance Vehicles include ITS Ambulance/Em | Existing | « Emergency
Vehicles equipment that provides the ergency Vehicle OBE
sensory, processing, storage, and | Services
communications functions
necessary to support safe and
efficient emergency response.
Avon CSX The Avon CSX Rail Yard Railroad Existing | e Rail Operations
Rail Yard manages and operates rail Agencies Center
facilities and intermodal activities
supporting rail freight movement.
Beech Grove | Beech Grove Public Safety City of Beech Existing | ¢ Emergency
Public Safety | includes Police, Fire, and EMS, Grove Management
providing dispatching services for Center
the City of Beech Grove, including
the Beech Grove Communications
Center.
Beech Grove | The Beech Grove Department of City of Beech Existing |e Maint and Constr
Public Works | Public Works (DPW) Operations Grove Management
Operations maintains and manages all roads Center
and ITS within the city limits. o Traffic
Management
Center
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E:\f:f:t Element Description Stakeholder Esli:tlﬁ:t Phcssiigfg:;:cts
Beech Grove | The Beech Grove Roadside City of Beech Existing |[e Connected
Roadside Equipment includes arterial traffic | Grove Vehicle
Equipment management roadside equipment Roadside

such as any and all equipment Equipment
distributed on and along the e ITS Roadway
roadway which monitors and Equipment
controls traffic, including traffic
signals and vehicle detection
devices, as well as maintenance
and construction operations
equipment.
Beech Grove | Beech Grove Vehicles include City of Beech Existing |e Emergency
Vehicles police, fire, Emergency Grove Vehicle OBE
Management Services (EMS), ¢ Maint and
and Maintenance and Constr Vehicle
Construction Operations (MCO) OBE
vehicles.
Carmel The Carmel CityOS represents City of Carmel | Existing |e Emergency
CityOS the operating system that receives Management
video and analytical data on traffic Center
patterns and incidents from e Parking
Carmel ITS Cameras. Acting as Management
an open data platform, the CityOS Center
supports the City of Carmel’'s e Traffic
other departments in managing Management
the City’s transportation Center
infrastructure. The City of
Carmel’s Information and
Communications Systems
department manages the CityOS
and its associated camera
system. CityOS is in the “Realtime
Intel Center” that is staffed by
Carmel Police Department.
CityOS is a joint project between
the City of Carmel and
Volkswagen.
Carmel The Carmel Engineering City of Carmel | Existing |e Maint and Constr
Engineering Department Operations element Management
Department represents the City of Carmel Center
Operations Department of Engineering e Shared Use
operations system which Transportation
manages all roads within the City Center
limits. e Traffic
Management
Center
e Transportation
Information
Center
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Element Description

Stakeholder

Element

Associated

Name

Status

Physical Objects

Carmel ITS The Carmel ITS Cameras City of Carmel | Planned |e ITS Roadway
Cameras represents cameras with real time Equipment

analytic capability that process e Parking Area

video to track vehicles, bikes, and Equipment

pedestrians and provide their ¢ Security

presence and the real time Monitoring

analytic information to Carmel Equipment

engineering and public safety

(Fire, Police and Information and

Communications Systems)

departments.
Carmel Carmel Parking Area Equipment City of Carmel | Planned | e Parking Area
Parking Area | represents parking area sensors Equipment
Equipment that monitor City of Carmel

parking lot usage and provide that

information to the Carmel Parking

Management System. This also

supports an interface for collecting

parking fees electronically.
Carmel Carmel Parking Management City of Carmel | Planned | e Parking
Parking System represents automated Management
Management | system that City of Carmel utilizes Center
System to operate and manage its parking

lots.
Carmel The Carmel Roadside Equipment | City of Carmel | Existing | ¢ ITS Roadway
Roadside represents City of Carmel arterial Equipment
Equipment traffic management roadside

equipment including any and all

equipment distributed on and

along the roadway which monitors

and controls traffic, such as traffic

signals and vehicle detection

devices, as well as Maintenance

and Construction Operations

(MCOQO) equipment.
Carmel The Carmel Vehicle Charging City of Carmel | Planned |e Electric Charging
Vehicle Stations are electric charging Management
Charging stations owned and operated by Center
Stations the City of Carmel where hybrid o Electric

and all—electric vehicles can be Charging Station

charged.
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E:\f:f:t Element Description Stakeholder Eslizﬁgt Phcssiigfg:)?:cts
CAV The Connected and Automated Generic CAV Future ¢ Authorizing
Authorizing Vehicle (CAV) Authorizing Center | Stakeholder Center
Center provides the functionality needed

to enable data exchange between
and among mobile and fixed
transportation users. Its primary
mission is to enable safety,
mobility and environmental
communications—based
applications for both mobile and
non—mobile users. The CAV
Authorizing Center has some
jurisdiction over limited access
resources; typically this includes
roadside application access and
radio spectrum licensing. It may
be implemented as an
autonomous center or as a set of
supporting services that are co—
located within another center.
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Associated
Physical Objects

Element
Status

Element

Stakeholder
Name

Element Description

CAV-ITS Map
Update
System

The Connected and Automated
Vehicle (CAV)-ITS Map Update
System represents a provider of
map databases used to support
ITS services. It supports the
provision of the map data that are
used directly by vehicles (e.g.,
roadway and intersection
geometry data sets), travelers
(e.g., navigable maps used for
route guidance and display maps
used at traveler information
points), system operators (e.g.,
map data used by Traffic
Operators to monitor and manage
the road network, and map data
used by Fleet Managers to
manage a vehicle fleet). It may
represent a third—party provider or
an internal organization that
produces map data for agency
use. Products may include simple
display maps, map data sets that
define detailed road network
topology and geometry, or full
geographic information system
databases that are used to
support planning and operations.
This element is tagged as CAV
related, but that is only to draw
attention to its need for CAV
purposes, but it is also valuable
for traditional ITS services.

Generic CAV
Stakeholder

Future

e Map Update
System

CICS
Website

The Central Indiana Commuter
Services (CICS) Website is a
federally-funded IndyGo service to
reduce air pollution and traffic
congestion. The CICS Website
offers commuting solutions to
area employers and employees in
Boone, Hamilton, Hancock,
Hendricks, Johnson, Madison,
Marion, Morgan and Shelby
counties. These commuting
solutions are alternatives to
driving alone, such as carpooling,
vanpooling, riding transit, biking or

walking.

Central Indiana
Regional
Transportation
Authority

Existing

e Shared Use
Transportation
Center

e Transportation
Information
Center
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Element Description

Stakeholder

Element

Associated

Name

Status

Physical Objects

Commercial Commercial Vehicles are privately | Private Existing | ¢ Commercial
Vehicles owned commercial vehicles which | Commercial Vehicle OBE
have been included in the Vehicle and
architecture to cover HAZMAT Fleet
incident reporting. Operators
Convention The Convention Center Kiosks Indianapolis Existing | e Traveler Support
Center Kiosks | are public information displays Capital Equipment
supporting various levels of Improvements
interaction and information access | Board
including transportation.
Downtown The Downtown Indy Website Indianapolis Existing |[e Archived Data
Indy Website | provides information on Downtown, Inc. System
Indianapolis events, activities, and e Shared Use
parking to promote tourism and Transportation
business (www.indydt.com). Center
¢ Transportation
Information
Center
Electric Electric Charging Management Electric Vehicle | Planned | e Electric
Charging Center manages electric vehicle Charging Charging
Management | charging stations with availability, | Services Management
Center location and payment Center
transactions.
Electric Utility | Electric Utility represents AES Existing | e Electric Utility
providers of electricity through an | Corporation
electric power distribution
network.
Electric Electric Vehicle Charging Stations | Electric Vehicle | Planned | e Electric
Vehicle are battery charging facilities for Charging Charging Station
Charging hybrid and all-electric vehicles. Services
Stations
Emergency The Emergency Operations Indianapolis Existing | ¢ Emergency
Operations Center is the command center for | Emergency Management
Center major emergencies in Indianapolis | Management Center
(located in the MESA building). Agency
Event Event Promoters includes the Event Existing |e Shared Use
Promoters information sources for Promoters/Spe Transportation
information about major events in | cial Events Center
the region such as Indiana Black ¢ Transportation
Expo, Indiana Sports Corporation, Information
Indianapolis Capital Center
Improvements Board (Colts),
Indianapolis Convention and
Visitors Association, Indianapolis
500 Festival, Indianapolis
Downtown, Indianapolis Motor
Speedway, and NCAA
Headquarters.
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Element Description

Stakeholder

Element

Associated

Name
Fiber
Communicati
on Loop

The Fiber Communication Loop
represents the fiber optic
communication loop over which
the central management system
would communicate with the field
equipment.

City of Carmel

Status
Existing

Physical Objects

e ITS

Communications

Equipment

IMS
Command
Center

The Indianapolis Motor Speedway
(IMS) Command Center is
operated during race events.
During race events, the IMS
Command Center hosts various
agencies as a Multi-Agency
Command Center (MACC). These
agencies include local police/fire
(on MESA System), IndyGo,
INDOT, the Federal Aviation
Administration (FAA), the
Transportation Safety
Administration (TSA), and local
hospitals. The agencies and
organizations use their own
communications systems, but
operate in the MACC using face-
to-face communications with each
other. MESA also provides
equipment and one operator in
the MACC. The Indiana State
Police (250 personnel) are based
in the Speedway infield, and
receive a MECA radios to
communicate with MESA and the
MACC.

Indianapolis
Motor
Speedway

Existing

e Emergency
Management
Center

e Parking Area
Equipment

e Parking
Management
Center

o Traffic
Management
Center

Indianapolis
Airport
Emergency
Vehicles

The Indianapolis Airport
Emergency Vehicles represent 18
squad cars, fire vehicles (aerial
truck, mini-pumper, 4 special
crash trucks, rescue, others),
containment vehicle (for bomb
detonations), decontamination
unit (for airport and county use,
bought by county emergency
management), and a mass

casualty vehicle.

Indianapolis
Airport
Authority

Existing

e Emergency
Vehicle OBE
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Element Description

Stakeholder

Element

Associated

Name

Status

Physical Objects

Indianapolis The Indianapolis Airport Field Indianapolis Existing |e Alerting and
Airport Field Devices are comprised of CCTV Airport Advisory System
Devices cameras, portable DMS, gate Authority e Connected
operations, weather sensors, Vehicle
backup tornado warning systems, Roadside
and environmental sensors (for Equipment
airport runoff). ¢ ITS Roadway
Equipment
e Security
Monitoring
Equipment
Indianapolis The Indianapolis Airport Indianapolis Existing | ¢ Maint and
Airport Maintenance Vehicles include Airport Constr Vehicle
Maintenance | airport roadway maintenance, Authority OBE
Vehicles facility maintenance and
supervisory vehicles.
Indianapolis The Indianapolis Airport Indianapolis Existing [e Alternate Mode
Airport Management Systems represents | Airport Transportation
Management | the traffic management, Authority Center
Systems emergency management, and e Emergency
maintenance systems within the Management
jurisdiction of the airport. Center
¢ Maint and Constr
Management
Center
o Traffic
Management
Center
Indianapolis The Indianapolis Airport Parking Indianapolis Existing | e Parking Area
Airport Area Equipment represents Airport Equipment
Parking Area | parking area sensors that monitor | Authority
Equipment parking lot usage and provide that
information to the Indianapolis
Airport Parking Management
System. This element also
supports an interface for collecting
parking fees electronically.
Indianapolis The Indianapolis Airport Parking Indianapolis Existing |[e Parking
Airport System is an automated system Airport Management
Parking that allows frequent travelers the Authority Center
System opportunity to enter and exit e Shared Use
parking lots quickly without Transportation
fumbling for cash, credit cards or Center
coins. The system includes online ¢ Transportation
parking reservation at Information
www.indianapolisairport.com/parki Center
ng/index.php.
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Element Description

Stakeholder

Element

Associated

Name

Status

Physical Objects

Indianapolis The Indianapolis Department of Indianapolis Existing |e Emergency
DPW Public Works (DPW) Operations Department of Management
Operations Center includes traffic signal Public Works Center
Center maintenance and operations, e Emissions
Maintenance and Construction Management
Operations (MCO) dispatching Center
and emergency services. It is e Maint and Constr
located in the MESA Building. Management
Center
o Traffic
Management
Center
Indianapolis The Indianapolis Department of Indianapolis Existing |e Connected
DPW Public Works (DPW) Roadside Department of Vehicle
Roadside Equipment includes arterial traffic | Public Works Roadside
Equipment management roadside equipment Equipment
such as equipment distributed on e ITS Roadway
and along the roadway which Equipment
monitors and controls traffic, for
example, traffic signals and
vehicle detection devices, as well
as Maintenance and Construction
Operations (MCQO) equipment.
Indianapolis Indianapolis Department of Public | Indianapolis Existing | ¢ Maint and
DPW Works (DPW) Vehicles are Department of Constr Vehicle
Vehicles Maintenance and Construction Public Works OBE
Operations (MCO) vehicles which
include ITS devices that provide
sensory, processing, storage, and
communications functions
necessary to support highway
maintenance and construction.
Indianapolis The Indianapolis Fire Indianapolis Existing | ¢ Emergency
Fire Communications Center is Fire Management
Communicati | responsible for fire and Department Center
ons Center Emergency Management
Services (EMS) dispatch services
for Marion County (including
Wishard Ambulance) with the
exception of the town of
Speedway and the cities of Beech
Grove and Lawrence. The center
is located in the MESA Building.
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Element Description

Stakeholder

Element

Associated

Name

Status

Physical Objects

Indianapolis The Indianapolis Fire Department | Indianapolis Existing | ¢ Emergency
Fire (IFD) Emergency Vehicles include | Fire Vehicle OBE
Department ITS equipment that provides Department
Emergency sensory, processing, storage, and
Vehicles communications functions
necessary to support safe and
efficient emergency response.
The IFD vehicle fleet includes
HAZMAT response vehicles.
Indianapolis The Indianapolis Metropolitan Indianapolis Planned |[e Archived Data
MPO Planning Organization (MPO) MPO User System
Planning administers the Regional e Shared Use
Operations Transportation Planning Program, Transportation
which results in plans and Center
programs for highways, transit, « Transportation
and other means of moving Information
people and goods in compliance Center
with federal transportation
requirements to guide the
development of an efficient multi-
modal transportation system
within the Indianapolis
Metropolitan Planning Area.
Indianapolis Indianapolis Police Department Indianapolis Existing | ¢ Emergency
Police Emergency Vehicles include ITS Police Vehicle OBE
Department equipment that provides the Department
Emergency sensory, processing, storage, and
Vehicles communications functions
necessary to support safe and
efficient emergency response.
Indianapolis Indianapolis Police Dispatch is a Indianapolis Existing | ¢ Emergency
Police central location for all Indianapolis | Police Management
Dispatch Metropolitan Police Department Department Center
(IPD) calls (including 911) and
dispatching. Located in the MESA
Building.
INDOT INDOT Arterial Cameras and Indiana Existing | e ITS Roadway
Arterial Controllers represents CCTV Department of Equipment
Cameras and | cameras and controllers along the | Transportation
Controllers arterials that are used for traffic
surveillance and control.
INDOT The INDOT Arterial Traffic Indiana Existing
Arterial TMS Management System (TMS) Department of Management
provides central control of all Transportation Center
devices on the state operated
arterial roadways within the
Metropolitan Planning Area
(MPA).
Page | 16 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

/-\
MPO



Element

2023 Indianapolis Regional ITS Architecture Document | 1.0

Element Description

Stakeholder

Element

Associated

Name Status = Physical Objects
INDOT INDOT Arterial Traffic Signals and | Indiana Existing |[e Connected
Arterial Traffic | Detection includes traffic signals Department of Vehicle
Signals and and vehicle detection devices that | Transportation Roadside
Detection detect and control traffic at the District Level Equipment

intersections. ¢ ITS Roadway
Equipment
INDOT Gary | INDOT Gary Traffic Management | Indiana Existing |e Emergency
TMC Center (TMC) serves as a backup | Department of Management
for the INDOT Indianapolis TMC Transportation Center
and operates the NDOT ¢ Maint and Constr
Indianapolis TMC systems in Management
situations when INDOT Center
Indianapolis TMC cannot operate e Shared Use
its system. Transportation
Center
o Traffic
Management
Center
¢ Transportation
Information
Center
INDOT INDOT Hoosier Helper Vehicles is | Indiana Existing | ¢ Emergency
Hoosier INDOT's Safety Service Patrol Department of Vehicle OBE
Helper (SSP). Hoosier Helper vehicles Transportation
Vehicles include ITS equipment that
provides the sensory, processing,
storage, and communications
functions necessary to support
safe and efficient emergency
response.
INDOT The Indianapolis Traffic Indiana Existing |e Archived Data
Indianapolis Management Center (TMC) is Department of System
T™MC located at 21st Street and Post Transportation e Emergency
Road, manages the interstate and Management
highways in the Indianapolis Center
Region, and coordinates with local e Maint and Constr
and county transportation and Management
multimodal agency operations. Center
e Shared Use
Transportation
Center
o Traffic
Management
Center
¢ Transportation
Information
Center
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Element Description

Stakeholder

Element

Associated

Name Status = Physical Objects
INDOT INDOT Indianapolis Traffic Indiana Existing |[e Connected
Indianapolis Management Center (TMC) Department of Vehicle
T™MC Roadside Equipment includes any | Transportation Roadside
Roadside and all equipment distributed on Equipment
Equipment and along the roadway which e ITS Roadway

monitors and controls traffic, Equipment
including DMS, CCTV cameras,
and vehicle detection devices.
INDOT INDOT Infrastructure Inventory Indiana Existing | o Asset
Infrastructure | System is an electronic inventory | Department of Management
Inventory of ITS devices on the interstate Transportation System
System system (GIS format).
INDOT Lane | The INDOT Lane Management Indiana Future ¢ ITS Roadway
Management | Field Equipment element Department of Equipment
Field represents ITS equipment, Transportation
Equipment overhead signs, cameras and
other associated equipment that
would be utilized to designate the
shoulder of an interstate or a
freeway as a travel lane and to
manage and control it.
INDOT MCO | INDOT Maintenance and Indiana Existing |[e Connected
Field Devices | Construction Operations (MCO) Department of Vehicle
Field Devices are used for Transportation Roadside
operational purposes of District Level Equipment
maintenance and construction. e ITS Roadway
Equipment
INDOT MCO | INDOT Maintenance and Indiana Existing | e Maint and
Management | Construction Operations (MCO) Department of Constr
provides management and Transportation Management
maintenance dispatch from the District Level Center
INDOT Indianapolis district
maintenance facilities in the
Greenfield, Crawfordsville, and
Seymour districts.
INDOT MCO | INDOT Maintenance and Indiana Existing | e Maint and
Vehicles Construction Operations (MCO) Department of Constr Vehicle
Vehicles include ITS devices that | Transportation OBE
provides the sensory, processing, | District Level
storage, and communications
functions necessary to support
highway maintenance and
construction.
INDOT Ramp | INDOT Ramp Metering System Indiana Planned | ¢ ITS Roadway
Metering represents ramp metering Department of Equipment
System equipment on 1-465 on-ramps. Transportation
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Element

Associated

Name Status = Physical Objects
INDOT INDOT Security Monitoring Field Indiana Existing | e Security
Security Equipment represents security Department of Monitoring
Monitoring monitoring field equipment Transportation Equipment
Field including sensors and surveillance
Equipment devices that monitor

transportation infrastructure and
public areas.
INDOT The Indiana Department of Indiana Planned |[e Parking
TPIMS Transportation (INDOT) Truck Department of Management
Parking Information Management | Transportation Center
System (TPIMS) is the Truck ¢ Traffic
Parking Management System for Management
the State of Indiana. This system Center
determines parking availability at
rest areas and communicates this
information upstream to truck
operators.
INDOT The Indiana Department of Indiana Existing | e Parking Area
TPIMS Transportation (INDOT) Truck Department of Equipment
Equipment Parking Information Management | Transportation
System (TPIMS) Equipment
represents the TPIMS Parking
Area Equipment for the State of
Indiana. It monitors parking lot
usage and provides information to
TPIMS.
INDOT This element represents Indiana Planned | ¢ ITS Roadway
Variable equipment that would monitor Department of Equipment
Speed Limits | vehicle speed in an area and may | Transportation
Field also notify an enforcement agency
Equipment to enforce the designated speed
limit in the area.
INDOT Work | INDOT Work Zone Speed Indiana Planned | e ITS Roadway
Zone Speed Monitoring Field Equipment Department of Equipment
Monitoring represents equipment (cameras, Transportation
Field detection) that would monitor
Equipment vehicle speeds in a work zone
and sends the speed information
to traffic management center and
may notify an enforcement
agency to enforce the speed limit
in the work zone.
INDOT Work | INDOT Work Zone Speed Indiana Planned | e ITS Roadway
Zone Speed Warning Field Equipment Department of Equipment
Warning Field | represents equipment (warning Transportation
Equipment signs, DMS) that would display
warning about the speed and may
also notify an enforcement agency
about the speed.
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Associated

Name Status = Physical Objects
IndyGo IndyGo Kiosks are public Indianapolis Existing |e Security
Kiosks informational displays supporting Public Monitoring

various levels of interaction and Transportation Equipment
information access. Corporation/In e Traveler Support
dyGo Equipment
IndyGo IndyGo Operations Center Indianapolis Existing |[e Archived Data
Operations represents dispatching for IndyGo | Public System
Center fixed route and paratransit Transportation e Emergency
vehicles. Corporation/In Management
dyGo Center
e Parking Area
Equipment
e Parking
Management
Center
e Shared Use
Transportation
Center
e Transit
Management
Center
e Transportation
Information
Center
IndyGo IndyGo Security Monitoring Field Indianapolis Existing |[e Security
Security Equipment includes sensors and Public Monitoring
Monitoring surveillance devices that monitor | Transportation Equipment
Field transportation infrastructure and Corporation/In e Traveler Support
Equipment public areas. dyGo Equipment
IndyGo IndyGo Transit Vehicles include Indianapolis Existing | e Transit Vehicle
Transit ITS devices that support the safe | Public OBE
Vehicles and efficient movement of Transportation
passengers. These systems Corporation/In
collect, manage, and disseminate | dyGo
transit-related information to the
driver, operations and
maintenance personnel, and
transit system patrons.
IndyGo IndyGo Traveler Cards enable the | Indianapolis Existing |e Payment Device
Traveler Card | transfer of electronic information Public e Traveler Card
from the user of a service (l.e. a Transportation
traveler) to the provider of the Corporation/In
service. dyGo
Intelligence Intelligence Fusion Center brings | CTASC Planned | ¢« Emergency
Fusion together public safety and Management
Center transportation agencies to collect Center
and distribute information
regarding homeland security
intelligence.
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Associated
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Physical Objects

ISP Dispatch | Indiana State Police (ISP) Indiana State Existing |e Emergency
Dispatch represents dispatching Police Management
for ISP vehicles in Districts 51, 52, Center
53. ISP Post 52 is co-located with e Enforcement
the Indianapolis TMC. Includes Center
weather/road conditions hotline e Other
(website/telephone line). Emergency

Management
Centers

e Shared Use
Transportation
Center

o Traffic
Management
Center

e Transportation
Information
Center

ISP Indiana State Police (ISP) Indiana State Existing | ¢ Emergency

Emergency Emergency Vehicles represents Police Vehicle OBE

Vehicles ISP emergency vehicles that
include ITS equipment that
provides the sensory, processing,
storage, and communications
functions necessary to support
safe and efficient emergency
response.

ITS ITS Maintenance Contractor Private Existing |e Maint and Constr

Maintenance | provides preventative Maintenance Field Personnel

Contractor maintenance and emergency Companies e Maint and
repair services to ITS equipment. Constr Vehicle

Operator

Lawrence Lawrence Public Safety City of Existing | ¢ Emergency

Public Safety | represents Police, Fire, and Lawrence Management
Emergency Management Center
Services (EMS) dispatching for
the City of Lawrence, including
Public Safety Communications.

Lawrence The Lawrence Public City of Existing |e Maint and Constr

Public Works/Street Department Lawrence Management

Works/Street | represents the City of Lawrence Center

Department signal system operations and road o Traffic
maintenance in the City of Management
Lawrence. Center
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Lawrence Lawrence Roadside Equipment City of Existing |[e Connected
Roadside represents the City of Lawrence Lawrence Vehicle
Equipment arterial traffic management Roadside

roadside equipment including Equipment
equipment distributed on and ¢ ITS Roadway
along the roadway which monitors Equipment
and controls traffic, including
traffic signals and vehicle
detection devices, including
Maintenance and Construction
Operations (MCO) equipment.
Lawrence Lawrence Vehicles represent City | City of Existing |e Emergency
Vehicles of Lawrence police, fire, Lawrence Vehicle OBE
Emergency Management ¢ Maint and
Services (EMS), and Maintenance Constr Vehicle
and Construction Operations OBE
(MCO) vehicles
Lucas Oil The Lucas Oil Stadium Command | Indianapolis Existing | ¢ Emergency
Stadium Center is a command center for Capital Management
Command events at the Lucas Oil Stadium. Improvements Center
Center Board
Major Major Employer Emergency Major Existing | ¢ Emergency
Employer Vehicles are ambulance, Employers Vehicle OBE
Emergency HAZMAT, and fire vehicles
Vehicles operating on major employment
centers in the region.
Major Major Employer Management Major Existing |e Emergency
Employer Systems are incident and Employers Management
Management | emergency management systems Center
Systems for major employer facilities, e Event Promoter
including emergency operations System
center.
Marion Marion County Sheriff Dispatch Marion County | Existing | ¢ Emergency
County provides a central location for all Sheriffs Office Management
Sheriff MCS calls and dispatching and is Center
Dispatch located in the MESA Building.
Marion Marion County Sheriff Emergency | Marion County | Existing | ¢ Emergency
County Vehicles include ITS equipment Sheriffs Office Vehicle OBE
Sheriff that provides the sensory,
Emergency processing, storage, and
Vehicles communications functions
necessary to support safe and
efficient emergency response.
Media Media represents the news and Media Services | Existing | ¢ Media
information media services
providing information such as
traffic reports, travel conditions,
and other transportation-related
news services to the traveling
public through radio, TV, and
other media.
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MESA The Metropolitan Emergency MESA System | Existing |e Emergency
System Services Agency (MESA) is an Users Communications

emergency communications System

system for Marion County (except e Emergency

the towns of Speedway, Beech Management

Grove, and Lawrence). Center
Micro-Mobility | Micro-Mobility Services Private Existing | e Shared Use
Services represents systems that provide Traveler Transportation

information about shared-use Services Center

transportation services that

provide low—cost methods of

transportation to enhance mobility

and address the last—-mile needs

of downtown Indianapolis. This

mode of transportation generally

defined as micro-mobility which

includes bicycles, scooters,

electric-assist bicycles, electric

scooters (e-scooters), and other

small, lightweight, wheeled

conveyances.
Other Other Suburban Municipality Suburban Existing |e Maint and Constr
Suburban Street Department Dispatch Municipalities Management
Municipality represent municipal agencies Center
Street responsible for traffic signal o Traffic
Department maintenance and operation, as Management
Dispatch well as Maintenance and Center

Construction Operations (MCO)

dispatching and emergency

services.
Payment Payment Administration Center Financial Existing | e« Payment
Administratio | provides general financial Institutions Administration
n Center payment administration services Center

and supports electronic fund

transfer.
Payment Payment Device represents a Travelers Existing | e Payment Device
Device device that transfers funds

electronically from a traveler to a

service provider that provides the

services to the traveler.
Pedestrian Pedestrians are humans traveling Existing | e Pedestrian

on foot, whether walking or

running, on a road, sidewalk,

crosswalk, or pavement.
Personal Personal Computing Devices Travelers Existing [e Payment Device
Computing refers to mobile equipment an e Personal
Devices individual carries and can Information

personalize with their choices for Device

information about transportation

networks, such as mobile phones,

tablets and laptops.
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Private Fleet | The Private Fleet Vehicle Private Existing | e Fleet and Freight
Vehicle Dispatch Systems represents Commercial Management
Dispatch charter bus fleets, major truck Vehicle and Center
Systems fleet operators, and others that Fleet
operate in Indiana. Note that the Operators
dispatch operations for these
organizations may actually be
outside the state.
Private Private Parking Area Equipment Private Parking | Existing | e Parking Area
Parking Area | represents parking area sensors Service Equipment
Equipment that monitor parking lot usage and | Providers
provide that information to the
Parking Management System.
This also supports an interface or
collecting parking fee
electronically.
Private Private Parking Management Private Parking | Existing | e Parking
Parking Systems represent automated Service Management
Management | systems that parking service Providers Center
System providers utilize to operate and
manage parking lots.
Private Private Towing Companies Towing Existing | ¢ Emergency
Towing provide removal of vehicles and Operators Management
Companies debris from roadways. Center
Private Private Traveler Services Private Existing |e Shared Use
Traveler represents private sector systems | Traveler Transportation
Services that provide traveler information Services Center
services to travelers such as trip e Transportation
planning, payment, and guidance Information
across all modes of travel (public Center
and private).
Public Health | Public Health Systems represents | Indiana Existing | e Public Health
Systems the health system operated by University System
Indiana University Health that Health
manages emergencies related to
biological attacks, hazardous
materials spills or other threats to
public health.
RWIS Road Weather Information RWIS Users Existing |[e Connected
Sensors System (RWIS) stations (6) Vehicle
located in the Indianapolis Roadside
metropolitan area. Includes Equipment
atmospheric and pavement e Emissions
monitoring sensors. Management
Center
¢ ITS Roadway
Equipment
School Buses | School Bus services for the Indianapolis Existing | e Transit
Indianapolis Public Schools (IPS), | Schools Management
township, and municipal schools Center

in the Indianapolis region.
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Name
School Police
Departments

School Police Departments are
the Indianapolis Public Schools
(IPS) Police includes ninety-one
(91) full-time, and a varying
number of part-time, sworn police
officers, numerous civilian
employees. IPS Police Officers
are stationed in all of the high,
middle and alternative schools of
IPS. Also includes township
school district police departments.

Indianapolis
Schools

Status

Existing

Physical Objects

e Emergency
Management
Center

SCMS

Security and Credentials
Management System (SCMS)
support connected and
autonomous vehicle operations.
The SCMS enables trusted
communications between mobile
devices and other mobile devices,
roadside devices, and centers and
protects data they handle from
unauthorized access. As the
SCMS interacts with mobile
devices and other devices in the
Connected and Automated
Vehicle (CAV) environment, these
devices pass through stages as
certificates and cryptographic
material are furnished that enable
the device to have trusted
interactions with other devices in
the CAV environment.

Generic CAV
Stakeholder

Future

e Cooperative ITS
Credentials
Management
System

Speedway
Public Safety

Speedway Public Safety
represents Police, Fire, and
Emergency Management
Services (EMS) dispatching for
the Town of Speedway.

Town of
Speedway

Existing

e Emergency
Management
Center

Speedway
Public Works

Speedway Public Works
represents Town of Speedway
Department of Public Works
operations that maintain all roads
within the town limits.

Town of
Speedway

Existing

e Maint and Constr
Management
Center

e Traffic
Management
Center
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Speedway Speedway Roadside Equipment Town of Existing |[e Connected
Roadside represent Town of Speedway Speedway Vehicle
Equipment arterial traffic management Roadside

roadside equipment includes any Equipment

and all equipment distributed on e ITS Roadway

and along the roadway which Equipment

monitors and controls traffic,

including traffic signals and

vehicle detection devices,

including Maintenance and

Construction Operations (MCO)

equipment.
Speedway Speedway Vehicles represent Town of Existing |e Emergency
Vehicles Town of Speedway police, fire, Speedway Vehicle OBE

emergency management services ¢ Maint and

(EMS), and maintenance and Constr Vehicle

construction operations (MCO) OBE

vehicles.
Suburban Suburban Municipality Emergency | Suburban Existing | ¢ Emergency
Municipality Dispatch represent police, fire, Municipalities Management
Emergency EMS, and emergency Center
Dispatch communications for municipalities

outside of Unigov.
Suburban Suburban Municipality Emergency | Suburban Existing | ¢ Emergency
Municipality Vehicles represent suburban Municipalities Vehicle OBE
Emergency municipality emergency vehicles
Vehicles that include ITS equipment that

provides the sensory, processing,

storage, and communications

functions necessary to support

safe and efficient emergency

response.
Suburban Suburban Municipality Street Suburban Planned | e Connected
Municipality Department CAV Roadside Municipalities Vehicle
Street Equipment represents the Roadside
Department Connected and Autonomous Equipment
CAV Vehicle (CAV) field equipment
Roadside that is installed on and along the
Equipment roadway to support CAV services.
Suburban Suburban Municipality Street Suburban Existing |e Maint and Constr
Municipality Department Operations/Dispatch Municipalities Management
Street represents suburban municipality Center
Department street departments responsible for o Traffic
Operations/Di | traffic signal maintenance and Management
spatch operation, as well as maintenance Center

and construction operations

dispatching and emergency

services.
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Suburban Suburban Municipality Street Suburban Existing | e ITS Roadway
Municipality Department Roadside Equipment | Municipalities Equipment
Street represent suburban municipality
Department arterial traffic management
Roadside roadside equipment that includes
Equipment any and all equipment distributed

on and along the roadway which

monitors and controls traffic,

including traffic signals and

vehicle detection devices,

including MCO equipment.
Suburban Suburban Municipality Street Suburban Existing | e Maint and
Municipality Department Vehicles represent Municipalities Constr Vehicle
Street suburban municipality OBE
Department Maintenance and Construction
Vehicles Operations (MCO) vehicles that

include ITS devices that provides

the sensory, processing, storage,

and communications functions

necessary to support highway

maintenance and construction.
Surface Surface Transportation Weather DTN Existing | e Surface
Transportatio | Service are providers of value- Transportation
n Weather added sector specific Weather Service
Service meteorological services. These

providers utilize National Weather

Service data and predictions, road

condition information and local

environmental data to provide

weather observations and

forecasts.
Surrounding Surrounding County Highway Surrounding Existing |e Maint and Constr
County Dispatch is responsible for traffic Counties Management
Highway signal maintenance and Center
Operations/Di | operation, as well as MCO o Traffic
spatch dispatching and emergency Management

services. Center
Surrounding Surrounding County Highway Surrounding Existing |[e Connected
County Roadside Equipment represents Counties Vehicle
Highway surrounding county arterial traffic Roadside
Roadside management roadside equipment Equipment
Equipment including equipment distributed on e ITS Roadway

and along the roadway which Equipment

monitors and controls traffic,

including traffic signals and

vehicle detection devices,

including MCO equipment.
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E:\f:f:t Element Description Stakeholder Esli:tlﬁ:t Phcssiigfg:;:cts
Surrounding Surrounding County Highway Surrounding Existing | e Maint and
County Vehicles represent surrounding Counties Constr Vehicle
Highway county Maintenance and OBE
Vehicles Construction Operations (MCO)

vehicles that include ITS devices

providing the sensory, processing,

storage, and communications

functions necessary to support

highway maintenance and

construction.
Surrounding Surrounding County Security Surrounding Existing | e Security
County Monitoring Field Equipment Counties Monitoring
Security includes sensors and surveillance Equipment
Monitoring devices that monitor
Field transportation infrastructure and
Equipment public areas for security purposes.
Surrounding Surrounding County Sheriff Surrounding Existing | ¢ Emergency
County Communications Center Counties Management
Sheriff represents emergency call Center
Communicati | centers (911)/dispatch centers in
ons Center adjoining counties providing

information about incidents and

incident response.
Surrounding Surrounding County Sheriff Surrounding Existing | ¢ Emergency
County Emergency Vehicles include ITS Counties Vehicle OBE
Sheriff equipment that provides the
Emergency sensory, processing, storage, and
Vehicles communications functions

necessary to support safe and

efficient emergency response.
Taxi Services | Taxi Services represent private Taxi Existing | e Transit

taxi services. Companies Management

Center

Traffic Data The Traffic Data Archive is an Traffic Data Planned | e Archived Data
Archive online traffic data archive used to | Archive Users System

inform planning activities and Group

traffic operations through

historical traffic data for prediction

analysis.
TrafficWise The TrafficWise Traveler Indiana Existing |e Shared Use
Traveler Information System includes the Department of Transportation
Information Indiana 511 traveler information Transportation Center
System system providing telephone and ¢ Transportation

website services. Information

Center

Utility Utility Emergency Utility Existing | ¢ Emergency
Emergency Repair/Response represents Companies Management
Repair/Respo | Utility Company services and Center

nse

vehicles.
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Vehicles Vehicles represents personal Travelers Existing |[e Basic Vehicle
automobiles and fleet vehicles o Light Vehicle
that include ITS safety, navigation OBE
and traveler information systems e Location and
that may be applicable to any Time Data
highway vehicle. Source
Vulnerable Vulnerable Road Users Vulnerable Existing | e Vulnerable Road
Road User represents any roadway user not | Road Users Users

in a motorized vehicle capable of
operating at the posted speed for
the roadway in question, and also
any roadway user in a vehicle not
designed to encase (and thus
protect) its occupants. This
includes pedestrians, cyclists,
wheelchair users, two-wheeled
scooter micro-mobility users, as
well as powered scooters and

motorcycles.
Weather Weather Services include the National Existing | e Weather Service
Services National Weather Service as well | Weather System

as private disseminators of Service

weather data.

Page | 29 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document @



2023 Indianapolis Regional ITS Architecture Document | 1.0

5 ITS Services

ITS services, or service packages, describe what can be done to improve the
efficiency, safety, and convenience of the regional transportation system through
better information, advanced systems and new technologies. Some services are
specific to one primary stakeholder while others require broad stakeholder
participation. Table 3 lists the ITS services that meet transportation needs in the
region. Services "bundle" multiple ITS elements to address specific transportation
management services, such as surface street control or traveler information.

An ITS Service Package is not in and of itself, an ITS project. Instead, Service
Packages are the "building blocks" of ITS, and a specific ITS project may include
multiple Service Packages that provide multiple interrelated functions. For example, a
transit ITS project designed to improve service efficiency may include Service
Packages for vehicle tracking, fixed-route schedule management, and automated
passenger counting.

Stakeholders can use services to better understand the integration necessary to
address transportation needs. The services listed include a description of the service
and a list of the elements involved in the service for its delivery. Stakeholders can
find the services meeting their needs for future project definition. Additional services
can be defined using the Regional Architecture Development for Intelligent
Transportation (RAD-IT) and those services can be integrated into the RITSA during
a future maintenance update. When defining a project, a stakeholder should use the
services in the RITSA or a new service defined with the RAD-IT software to define
the services a project will deliver to meet specific needs.
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Service
Package Name

Table 3 —ITS Services

Service Package Description

Service
Package
Status

Included Elements

CVvO05 Commercial This service package provides | Existing ¢ INDOT Indianapolis
Vehicle Parking parking information to T™MC
(INDOT Truck commercial vehicle operators e INDOT TPIMS
Parking both pre-trip and en route. The e INDOT TPIMS
Information parking information will be Equipment
Management based on information collected
System (TPIMS)) | from each truck parking area

using individual sensors in
each space, or in/out sensors
for the area. The raw data is
processed by state DOT or
third party providers and
supplied to fleet managers, to
mobile devices used by
commercial vehicle operators,
to DMS on the roadway or
directly to in vehicle systems
as commercial vehicles
approach roadway exits with
key facilities such as parking.
This service package also
provides the ability for the
commercial vehicle driver, or
fleet manager to request a
parking reservation.

CVvO12 HAZMAT This service package Existing e Ambulance Dispatch
Management integrates incident e Commercial Vehicles
(Indianapolis management capabilities with e Emergency
Region) commercial vehicle tracking to Operations Center

assure effective treatment of e Indianapolis Airport
HAZMAT material transport, Management
including response to Systems

incidents. HAZMAT tracking is o Indianapolis DPW
performed by the Fleet and Operations Center
Freight Management Center. o Indianapolis Fire
The Emergency Management Communications
Center is notified by the Center

Commercial Vehicle and the ; : :
Fleet and Freight Management * gglsgtacﬁohs Police
Center of the HAZMAT vehicle « INDOT Indianapolis
location and information about T™C

the HAZMAT load. If an « ISP Dispatch
incident occurs, the . P
Emergency Management * Major Employer
Center can use the information Management

to coordinate the response. Sys‘Fems .
The response is tailored based * Marion County Sheriff
on information that is provided Dispatch _
as part of the original incident e Private Fleet Vehicle
notification or derived from Dispatch Systems
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Service Service . sl SOED
Packa Pack Nam Service Package Description Package Included Elements
ge ackage Name Status
supplemental information Private Towing
provided by the Fleet and Companies
Freight Management Center. Suburban
The latter information can be Municipality
provided prior to the beginning Emergency Dispatch
of the trip, during the trip, or Surrounding County
gathered following the incident Sheriff
depending on the selected Communications
policy and implementation. Center
DMO1 ITS Data This service package provides | Existing Beech Grove Public
Warehouse access to transportation data Safety
to support transportation Beech Grove Public
planning, condition and Works Operations
performance monitoring, Indianapolis DPW
safety analysis, and research. Operations Center
Configurations range from Indianapolis Fire
focused repositories that Communications
house data collected and Center
owned by a single agency, Indianapolis MPO
district, private sector provider, Planning Operations
or resgar_ch institution Fo broad Indianapolis Police
repolsnorles that .ccl)ntaln . Dispatch
multimodal, rr_1u|t|d|men3|onal INDOT Indianapolis
data from varied data sources T™C
covering a broader_ re_gion. INDOT Infrastructure
Both central repositories and Inventory Svst
. o y System
physical distributed ITS data
S INDOT MCO
repositories are supported. Management
Requests for data that are 9 .
satisfied by access to a single IndyGo Operations
repository in the ITS Data Cente_r
Warehouse service package ISP Dispatch
may be parsed by the local Lawrence Public
repository and dynamically Safety _
translated to requests to other Lawrence Public
repositories that relay the data Works/Street
necessary to satisfy the Department
request. The repositories could Marion County Sheriff
include a data registry Dispatch
capability that allows Speedway Public
registration of data identifiers Safety
or data definitions for Speedway Public
interoperable use throughout a Works
region. Suburban
Municipality
Emergency Dispatch
Suburban
Municipality Street
Department
Operations/Dispatch
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. . Service
Service Service

Package @ Package Name

Service Package Description Package Included Elements
Status

¢ Surrounding County
Highway
Operations/Dispatch
e Surrounding County
Sheriff
Communications
Center
o Traffic Data Archive
DMO02 Performance The Performance Monitoring Planned | ¢ Indianapolis MPO
Monitoring service package uses Planning Operations
(IMPO Mobile information collected from e Traffic Data Archive
Data Products) detectors and sensors,
connected vehicles, and
operational data feeds from
centers to support
performance monitoring and
other uses of historical data
including transportation
planning, condition monitoring,
safety analyses, and research.
The information may be probe
data information obtained from
vehicles in the network to
determine network
performance measures such
as speed and travel times, or it
may be information collected
from the vehicles and
processed by the
infrastructure, e.g.
environmental data and
infrastructure conditions
monitoring data. Additional
data are collected including
accident data, road condition
data, road closures and other
operational decisions to
provide context for measured
transportation performance
and additional safety and
mobility-related measures.
More complex performance
measures may be derived
from the collected data.
MCO01 Maintenance and | This service package tracks Existing e INDOT MCO
Construction the location of maintenance Management
Vehicle and and construction vehicles and e INDOT MCO Vehicles
Equipment other equipment to ascertain
Tracking the progress of their activities.
Checks can include ensuring
the correct roads are being
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plowed and work activity is
being performed at the correct
locations.
MCO01 Maintenance and | This market package will track | Future Indianapolis DPW
Construction the location of maintenance Operations Center
Vehicle and and construction vehicles and Indianapolis DPW
Equipment other equipment to ascertain Vehicles
Tracking (Indy the progress of their activities.
DPW) These activities can include
ensuring the correct roads are
being plowed and work activity
is being performed at the
correct locations.
MC02 Maintenance and | This service package performs | Existing Beech Grove Public
Construction vehicle maintenance Works Operations
Vehicle scheduling and manages both Beech Grove
Maintenance routine and corrective Vehicles
maintenance activities on Indianapolis Airport
vehicles and other Maintenance Vehicles
maintenance and construction Indianapolis Airport
equipment. It includes on- Management
board sensors capable of Systems
automatically performing Indianapolis DPW
diagnostics for maintenance Operations Center
and construction vehicles, and Indianapolis DPW
the systems that collect this Vehicles
diagnostic information and use INDOT MCO
it to schedule and manage Management
vehicle and equipment INDOT MCO Vehicles
maintenance. :
Lawrence Public
Works/Street
Department
Lawrence Vehicles
Speedway Public
Works
Speedway Vehicles
Suburban
Municipality Street
Department
Operations/Dispatch
Suburban
Municipality Street
Department Vehicles
Surrounding County
Highway
Operations/Dispatch
Surrounding County
Highway Vehicles
MCO03 Roadway This service package Future INDOT MCO Field
Automated automatically treats a roadway Devices
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Treatment section based on e INDOT MCO
environmental or atmospheric Management
conditions. Treatments include
fog dispersion, anti-icing
chemicals, etc. The service
package includes the
environmental sensors that
detect adverse conditions, the
automated treatment system
itself, and driver information
systems (e.g., dynamic
message signs) that warn
drivers when the treatment
system is activated.
MC04 Winter This service package supports | Existing e Beech Grove Public
Maintenance winter road maintenance Works Operations
including snow plow e Beech Grove
operations, roadway Vehicles
treatments (e.g., salt spraying « Indianapolis Airport
and other anti-icing material Maintenance Vehicles
applications), and other snow « Indianapolis Airport
and ice control activities. This Management
package monitors Systems
environmental conditions and o Indianapolis DPW
weather forecasts and uses Operations Center
the information to schedule e Indianapolis DPW
winter maintenance activities, Vehicles
determine the appropriate e INDOT MCO
snow and ice control Management
response, and track and « INDOT MCO Vehicles
manage response operations. « Lawrence Public
Works/Street
Department
e Lawrence Vehicles
e Speedway Public
Works
e Speedway Vehicles
e Suburban
Municipality Street
Department
Operations/Dispatch
e Suburban
Municipality Street
Department Vehicles
e Surrounding County
Highway
Operations/Dispatch
e Surrounding County
Highway Vehicles
MCO05 Roadway This service package supports | Existing e Beech Grove Public
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Maintenance and | numerous services for Works Operations
Construction scheduled and unscheduled Beech Grove
maintenance and construction Roadside Equipment
on a roadway system or right- Beech Grove
of-way. Maintenance services Vehicles
include landscape Indianapolis Airport
maintenance, hazard removal Maintenance Vehicles
(roadway debris, dead Indianapolis Airport
animals), routine maintenance Management
activities (roadway cleaning, Systems
grass cutting), and repair and Indianapolis DPW
maintenance of both ITS and Operations Center
non-ITS equipment on the Indianapolis DPW
roadway (e.g., signs, traffic Roadside Equipment
controllers, traffic detectors, Indianapolis DPW
dynamic message signs, traffic Vehicles
Elr?\r/]i?ésr;n?;-[;l/l,c?ﬁgi.tions INDOT Infrastructure
information is also received :m)e(g?% géslt:err; d
from various weather sources Devices 1
to aid in scheduling
maintenance and construction INDOT MCO
activities. Management
INDOT MCO Vehicles
ITS Maintenance
Contractor
Lawrence Public
Works/Street
Department
Lawrence Roadside
Equipment
Lawrence Vehicles
Speedway Public
Works
Speedway Roadside
Equipment
Speedway Vehicles
Suburban
Municipality Street
Department
Operations/Dispatch
Suburban
Municipality Street
Department Roadside
Equipment
Suburban
Municipality Street
Department Vehicles
Surrounding County
Highway
Operations/Dispatch
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Surrounding County
Highway Roadside
Equipment
Surrounding County
Highway Vehicles
MCO06 Work Zone This service package Existing Beech Grove Public
Management manages work zones, Works Operations
controlling traffic in areas of Beech Grove
the roadway where Roadside Equipment
maintenance, construction, Beech Grove
and utility work activities are Vehicles
underway. Traffic conditions Indianapolis Airport
are monitored using CCTV Field Devices
cameras and controlled using Indianapolis Airport
dynamic message signs Management
(DMS), Highway Advisory Systems
Radio (HAR), gates and Indianap0|i3 DPW
barriers. Work zone Operations Center
information is coordinated with Indianapolis DPW
other groups (e.g., TIC, traffic Roadside Equipment
management, other Indianapolis DPW
maintenance and construction \? Anap
ehicles
centers). Work zone speeds INDOT Indiananolis
and delays are provided to the ™C Roadsidep
motorist prior to the work Equipment
zones. This service package .
provides control of field Ilgle[\)/i(zlsMCO Field
equipment in all maintenance
and construction areas, INDOT MCO
including fixed, portable, and Management
truck-mounted devices INDOT MCO Vehicles
supporting both stationary and ITS Maintenance
mobile work zones. Contractor
Lawrence Public
Works/Street
Department
Lawrence Roadside
Equipment
Lawrence Vehicles
Private Towing
Companies
Speedway Public
Works
Speedway Roadside
Equipment
Speedway Vehicles
Suburban
Municipality Street
Department
Operations/Dispatch
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Suburban
Municipality Street
Department Roadside
Equipment
Suburban
Municipality Street
Department Vehicles
Surrounding County
Highway
Operations/Dispatch
Surrounding County
Highway Roadside
Equipment
Surrounding County
Highway Vehicles
MCO07 Work Zone This service package provides | Existing INDOT Indianapolis
Safety warnings to maintenance TMC Roadside
Monitoring personnel within a work zone Equipment
about potential hazards within ITS Maintenance
the work zone. It enables Contractor
vehicles or the infrastructure to Surrounding County
provide warnings to workers in Highway
a work zone when a vehicle is Operations/Dispatch
moving in a manner that Surrounding County
appears to create an unsafe Highway Roadside
condition (e.g., moving at high Equipment
speed or entering the work Surrounding County
zone). Highway Vehicles
MCO07 Work Zone This service package provides | Planned INDOT Indianapolis
Safety warnings to maintenance T™MC
Monitoring personnel within a work zone INDOT Work Zone
(INDOT Work about potential hazards within Speed Monitoring
Zone Speed the work zone. It enables Field Equipment
Enforcement) vehicles or the infrastructure to
provide warnings to workers in
a work zone when a vehicle is
moving in a manner that
appears to create an unsafe
condition (e.g., moving at high
speed or entering the work
zone).
MCO08 Maintenance and | This market package supports | Existing Indianapolis DPW
Construction the dissemination of Operations Center
Activity maintenance and construction Indianapolis MPO
Coordination activity to centers that can Planning Operations
(TrafficWise utilize it as part of their INDOT Indianapolis
Traveler operations, or to the T™MC
Information Information Service Providers TrafficWise Traveler
System) who can provide the Information System
information to travelers.
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PMO1

Parking Space
Management
(City of Carmel
ITS Traffic
Cameras)

This service package monitors
and manages parking spaces
in lots, garages, and other
parking areas and facilities. It
assists in the management of
parking operations by
monitoring parking lot ingress
and egress, parking space
occupancy and availability.
Infrastructure-based detectors
and/or connected vehicles
may be used to monitor
parking occupancy. The
service package shares
collected parking information
with local drivers and
information providers for
broader distribution.

Existing

e Carmel CityOS
e Carmel ITS Cameras

PMO1

Parking Space
Management

(City of Carmel
Smart Parking)

This service package
monitors and manages parking
spaces in lots, garages, and
other parking areas and
facilities. It assists in the
management of parking
operations by monitoring
parking lot ingress and egress,
parking space occupancy and
availability. Infrastructure-
based detectors and/or
connected vehicles may be
used to monitor parking
occupancy. The service
package shares collected
parking information with local
drivers and information
providers for broader
distribution.

Planned

Carmel Engineering

Department
Operations

Carmel Parking Area

Equipment
Carmel Parking

Management System
Personal Computing

Devices

PMO1

Parking Space
Management
(Indianapolis
Airport)

This service package monitors
and manages parking spaces
in lots, garages, and other
parking areas and facilities. It
assists in the management of
parking operations by
monitoring parking lot ingress
and egress, parking space
occupancy and availability.
Infrastructure-based detectors
and/or connected vehicles
may be used to monitor
parking occupancy. The
service package shares

Existing

¢ Indianapolis Airport

Parking Area
Equipment

¢ Indianapolis Airport

Parking System
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collected parking information
with local drivers and
information providers for
broader distribution.

PMO1

Parking Space
Management
(Private Parking
Service Provider)

This service package monitors
and manages parking spaces
in lots, garages, and other
parking areas and facilities. It
assists in the management of
parking operations by
monitoring parking lot ingress
and egress, parking space
occupancy and availability.
Infrastructure-based detectors
and/or connected vehicles
may be used to monitor
parking occupancy. The
service package shares
collected parking information
with local drivers and
information providers for
broader distribution.

Existing

Downtown Indy
Website

Personal Computing
Devices

Private Parking Area
Equipment

Private Parking
Management System

PMO03

Parking
Electronic
Payment (City of
Carmel Smart
Parking)

This service package supports
electronic collection of parking
fees. This includes all types of
parking fee collection including
short term and long term
parking and pay-for-use
loading zones. It collects
parking fees from in-vehicle
equipment, contact or
proximity cards, or any smart
payment device. This service
package supports both
payment via a local point of
sale in the parking area or
direct payment via wide area
wireless communications.
User accounts may be
established to facilitate secure
payment using only a secure
ID and enhance services
offered to frequent customers.

Planned

Carmel Parking Area
Equipment

Carmel Parking
Management System
Personal Computing
Devices

PMO03

Parking
Electronic
Payment
(Indianapolis
Airport)

This service package supports
electronic collection of parking
fees. This includes all types of
parking fee collection including
short term and long term
parking and pay-for-use
loading zones. It collects
parking fees from in-vehicle

Existing

Indianapolis Airport
Parking Area
Equipment
Indianapolis Airport
Parking System
Personal Computing
Devices

Page | 40

Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

/-\
MPO



Service
Package

2023 Indianapolis Regional ITS Architecture Document | 1.0

Service
Package Name

Service Package Description

Service
Package
Status

Included Elements

equipment, contact or
proximity cards, or any smart
payment device. This service
package supports both
payment via a local point of
sale in the parking area or
direct payment via wide area
wireless communications.
User accounts may be
established to facilitate secure
payment using only a secure
ID and enhance services
offered to frequent customers.

PMO03 Parking This service package supports | Existing e Personal Computing
Electronic electronic collection of parking Devices
Payment (Private | fees. This includes all types of e Private Parking Area
Parking Service parking fee collection including Equipment
Provider) short term and long term e Private Parking

parking and pay-for-use Management System
loading zones. It collects
parking fees from in-vehicle
equipment, contact or
proximity cards, or any smart
payment device. This service
package supports both
payment via a local point of
sale in the parking area or
direct payment via wide area
wireless communications.
User accounts may be
established to facilitate secure
payment using only a secure
ID and enhance services
offered to frequent customers.

PS01 Emergency Call- | This service package provides | Existing o Ambulance Dispatch
Taking and basic public safety call-taking e Ambulance Vehicles
Dispatch and dispatch services. It e Beech Grove Public

includes emergency vehicle Safety

equipment, equipment used to e Beech Grove
receive and route emergency Vehicles

calls, and wireless  Emergency
communications that enable Operations Center
safe and rapid deployment of e IMS Command
appropriate resources to an Center
emergency. Coordination « Indianapolis Fire
between Emergency Communications
Management Centers supports Center
emergency notification « Indianapolis Fire
between agencies. Wide area Department
wireless communications .
between the Emergency Emergency Vehicles
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Management Center and an
Emergency Vehicle supports
dispatch and provision of
information to responding
personnel. This service
package also provides
information to support dynamic
routing of emergency vehicles.
Traffic information, road
conditions, and weather
advisories are provided to
enhance emergency vehicle
routing. The Emergency
Management Center provides
routing information based on
real-time conditions and has
the option to request an
ingress/egress route from the
Traffic Management Center.

Indianapolis Police
Department
Emergency Vehicles
Indianapolis Police
Dispatch

INDOT Hoosier
Helper Vehicles
INDOT Indianapolis
T™MC

ISP Dispatch

ISP Emergency
Vehicles

Lawrence Public
Safety

Lawrence Vehicles
Lucas Oil Stadium
Command Center
Major Employer
Emergency Vehicles
Major Employer
Management
Systems

Marion County Sheriff
Dispatch

Marion County Sheriff
Emergency Vehicles
MESA System
Private Towing
Companies

School Police
Departments
Speedway Public
Safety

Speedway Vehicles
Suburban
Municipality
Emergency Dispatch
Suburban
Municipality
Emergency Vehicles
Surrounding County
Sheriff
Communications
Center

Surrounding County
Sheriff Emergency
Vehicles

Utility Emergency
Repair/Response
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PS02 Emergency This service package supports | Existing Ambulance Dispatch
Response emergency/ incident response Ambulance Vehicles
by personnel in the field. It Beech Grove Public
includes emergency vehicle Safety
equipment used to provide Beech Grove
response status as well as Vehicles
video or images from either Emergency
the vehicle or from emergency Operations Center
personnel in the field. Wide IMS Command
area wireless communications Center
between the Emergency Indianapolis Airport
Management Center, Emergency Vehicles
Emergency Personnel and Indianapolis Airport
Emergency Vehicles supports Management
a sharing of emergency Systems
response information. The Indianapolis DPW
service package also includes 0 t'p Cent
tactical decision support, p_era |on§ e.n er
resource coordination, and Indlanapqlls _Flre
communications integration for Communications
Incident Commands that are Cepter -
established by first responders Indianapolis Fire
at or near the incident scene to Department
support local management of Emergency Vehicles
an incident, including the Indianapolis Police
functions and interfaces Department
commonly supported by a Emergency Vehicles
mobile command center. I[;]-dlantaf,O“S Police
ispatc
INDOT Hoosier
Helper Vehicles
INDOT Indianapolis
T™MC
IndyGo Operations
Center
ISP Dispatch
ISP Emergency
Vehicles
Lawrence Public
Safety
Lawrence Vehicles
Major Employer
Emergency Vehicles
Major Employer
Management
Systems
Marion County Sheriff
Dispatch
Marion County Sheriff
Emergency Vehicles
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MESA System
Private Towing
Companies
School Police
Departments
Speedway Public
Safety
Speedway Vehicles
Suburban
Municipality
Emergency Dispatch
Suburban
Municipality
Emergency Vehicles
Utility Emergency
Repair/Response
PS02 Emergency This market package manages | Planned Intelligence Fusion
Response both unexpected incidents and Center
(Surrounding planned events so that the Surrounding County
County/IFC) impact to the transportation Sheriff
network and traveler safety is Communications
minimized. The market Center
package includes incident Surrounding County
detection capabilities through Sheriff Emergency
roadside surveillance devices Vehicles
(e.g. CCTV) and through
regional coordination with
other traffic management,
maintenance and construction
management and emergency
management centers as well
as rail operations and event
promoters. Information from
these diverse sources is
collected and correlated by
this market package to detect
and verify incidents and
implement an appropriate
response. This market
package supports traffic
operations personnel in
developing an appropriate
response in coordination with
emergency management,
maintenance and construction
management, and other
incident response personnel to
confirmed incidents. The
response may include traffic
control strategy modifications
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or resource coordination
between center subsystems.
Incident response also
includes presentation of
information to affected
travelers using the Traffic
Information Dissemination
market package and
dissemination of incident
information to travelers
through the Broadcast
Traveler Information or
Interactive Traveler
Information market packages.
The roadside equipment used
to detect and verify incidents
also allows the operator to
monitor incident status as the
response unfolds. The
coordination with emergency
management might be through
a CAD system or through
other communication with
emergency field personnel.
The coordination can also
extend to tow trucks and other
allied response agencies and
field service personnel.

PS03 Emergency This service package provides | Existing Ambulance Dispatch
Vehicle signal preemption for public Ambulance Vehicles
Preemption safety first responder vehicles. Beech Grove Public

Both traditional signal Safety
preemption systems and new Beech Grove
systems based on connected Vehicles
vehicle technology are Indianapolis Fire
covered. In more advanced Communications
systems, movement of public Center
safety vehicles through the Indianapolis Fire
intersection can be facilitated Department
by clearing queues and Emergency Vehicles
holding conflicting phases. In Indianapolis Police
addition, this SP also covers Department
the transition back to normal Emergency Vehicles
traffic signal operations after Indianapolis Police
providing emergency vehicle Dispatch
preemption. ISP Dispatch
ISP Emergency
Vehicles
Lawrence Public
Safety
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Lawrence Vehicles
Major Employer
Emergency Vehicles
Major Employer
Management
Systems

Marion County Sheriff
Dispatch

Marion County Sheriff
Emergency Vehicles
Speedway Public
Safety

e Speedway Vehicles
e Suburban

Municipality
Emergency Dispatch
Suburban
Municipality
Emergency Vehicles
Surrounding County
Sheriff
Communications
Center

Surrounding County

Sheriff Emergency
Vehicles
PS03 Emergency This service package provides | Planned Suburban
Vehicle signal preemption for public Municipality
Preemption (City | safety first responder vehicles. Emergency Vehicles
of Greenwood Both traditional signal Suburban
Signal preemption systems and new Municipality Street
Preemption) systems based on connected Department
vehicle technology are Operations/Dispatch
covered. In more advanced Suburban Municipality
systems, movement of public Street Department
safety vehicles through the Roadside Equipment
intersection can be facilitated
by clearing queues and
holding conflicting phases. In
addition, this SP also covers
the transition back to normal
traffic signal operations after
providing emergency vehicle
preemption.
PS04 Mayday This service package provides | Existing Indianapolis Fire
Notification the capability for a vehicle to Communications
automatically transmit an Center
emergency message when the Personal Computing
vehicle has been involved in a Devices
crash or other distress
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situation. An automatic crash
notification feature transmits
key data on the crash
recorded by sensors mounted
in the vehicle (e.g. deployment
of airbags) without the need
for involvement of the driver.
The emergency message is
sent to emergency response
services, which determines
and carries out the appropriate
response. This service
package allows passing
vehicles to receive and
forward mayday requests in
areas where no
communications infrastructure
exists. Emergency notifications
from personal devices are also

supported.
PS08 Roadway This service package supports | Existing e INDOT Hoosier
Service Patrols roadway service patrol Helper Vehicles
vehicles that monitor roads e INDOT Indianapolis
and aid motorists, offering TMC

rapid response to minor
incidents (flat tire, accidents,
out of gas) to minimize
disruption to the traffic stream.
If problems are detected, the
roadway service patrol
vehicles will provide
assistance to the motorist
(e.g., push a vehicle to the
shoulder or median). The
service package monitors
service patrol vehicle locations
and supports vehicle dispatch
to identified incident locations.
Incident information collected
by the service patrol is shared
with traffic, maintenance and
construction, and traveler
information systems.

PS09 Transportation This service package includes | Existing ¢ Indianapolis Airport
Infrastructure the monitoring of Field Devices
Protection transportation infrastructure e Indianapolis Airport
(e.g., bridges, tunnels and Management
management centers) for Systems
potential threats using sensors ¢ INDOT Indianapolis
and surveillance equipment T™MC
and barrier and safeguard  INDOT Security
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systems to control access, Monitoring Field
preclude an incident, and Equipment

mitigate the impact of an
incident if it occurs. Threats
can result from acts of nature
(e.g., hurricanes,
earthquakes), terrorist attacks
or other incidents causing
damage to the infrastructure
(e.g., stray barge hitting a
bridge support). Infrastructure
may be monitored with
acoustic, environmental threat
(such as nuclear, biological,
chemical, and explosives),
infrastructure condition and
integrity, motion and object
sensors and video and audio
surveillance equipment. Data
from such sensors and
surveillance equipment may
be processed in the field or
sent to a center for processing.
The data enables operators at
the center to detect and verify
threats. When a threat is
detected, agencies are
notified. Detected threats or
advisories received from other
agencies result in an
increased level of system
preparedness. In response to
threats, barrier and safeguard
systems may be activated to
deter an incident, control
access to an area or mitigate
the impact of an incident.
Barrier systems include gates,
barriers and other automated
and remotely controlled
systems that manage entry to
transportation infrastructure.
Safeguard systems include
blast shields, exhaust systems
and other automated and
remotely controlled systems
that mitigate impact of an

incident.
PS09 Transportation This service package includes | Planned e Carmel CityOS
Infrastructure the monitoring of e Carmel ITS Cameras

Protection (City transportation infrastructure
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of Carmel ITS (e.g., bridges, tunnels and
Traffic Cameras) | management centers) for
potential threats using sensors
and surveillance equipment
and barrier and safeguard
systems to control access,
preclude an incident, and
mitigate the impact of an
incident if it occurs. Threats
can result from acts of nature
(e.g., hurricanes,
earthquakes), terrorist attacks
or other incidents causing
damage to the infrastructure
(e.g., stray barge hitting a
bridge support). Infrastructure
may be monitored with
acoustic, environmental threat
(such as nuclear, biological,
chemical, and explosives),
infrastructure condition and
integrity, motion and object
sensors and video and audio
surveillance equipment. Data
from such sensors and
surveillance equipment may
be processed in the field or
sent to a center for processing.
The data enables operators at
the center to detect and verify
threats. When a threat is
detected, agencies are
notified. Detected threats or
advisories received from other
agencies result in an
increased level of system
preparedness. In response to
threats, barrier and safeguard
systems may be activated to
deter an incident, control
access to an area or mitigate
the impact of an incident.
Barrier systems include gates,
barriers and other automated
and remotely controlled
systems that manage entry to
transportation infrastructure.
Safeguard systems include
blast shields, exhaust systems
and other automated and
remotely controlled systems
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that mitigate impact of an
incident.

PS09 Transportation This market package includes | Future e Surrounding County
Infrastructure the monitoring of Security Monitoring
Protection transportation infrastructure Field Equipment
(Surrounding (e.g., bridges, tunnels and e Surrounding County
Counties) management centers) for Sheriff

potential threats using sensors Communications
and surveillance equipment
and barrier and safeguard
systems to preclude an
incident, control access during
and after an incident or
mitigate impact of an incident.
Threats can result from acts of
nature (e.g., hurricanes,
earthquakes), terrorist attacks
or other incidents causing
damage to the infrastructure
(e.g., stray barge hitting a
bridge support). Infrastructure
may be monitored with
acoustic, environmental threat
(such as nuclear, biological,
chemical, and explosives),
infrastructure condition and
integrity, motion and object
sensors and video and audio
surveillance equipment. Data
from such sensors and
surveillance equipment may
be processed in the field or
sent to a center for processing.
The data enables operators at
the center to detect and verify
threats. When a threat is
detected, agencies are
notified. Detected threats or
advisories received from other
agencies result in an
increased level of system
preparedness. In response to
threats, barrier and safeguard
systems may be activated by
Traffic Management
Subsystems to deter an
incident, control access to an
area or mitigate the impact of
an incident. Barrier systems
include gates, barriers and
other automated and remotely

Center
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controlled systems that
manage entry to transportation
infrastructure. Safeguard
systems include blast shields,
exhaust systems and other
automated and remotely
controlled systems that
mitigate impact of an incident.

PS10 Wide-Area Alert | This service package uses ITS | Existing e Emergency
driver and traveler information Operations Center
systems to alert the public in ¢ Indianapolis Airport
emergency situations such as Management
child abductions, severe Systems
weather events, civil ¢ Indianapolis DPW
emergencies, and other Operations Center
situations that pose a threat to e Indianapolis DPW
life and property. The alert Roadside Equipment
includes information and e Indianapolis Fire
instructions for transportation Communications
system operators and the Center

traveling public, improving

i L ¢ Indianapolis Police
public safety and enlisting the

e . Dispatch
public’s help in some « INDOT Indianapolis
scenarios. The ITS T™C
technologies will supplement « INDOT Indianapolis
and support other emergency TMC Roadside

and homeland security alert
systems such as the
Emergency Alert System
(EAS). When an emergency
situation is reported and
verified and the terms and

Equipment

¢ IndyGo Kiosks

¢ IndyGo Operations
Center

e [SP Dispatch

conditions for system e Personal Computing

activation are satisfied, a De_wces

designated agency broadcasts o Private Traveler

emergency information to Services

traffic agencies, transit e Suburban

agencies, information service Municipality

providers, toll operators, and Emergency Dispatch

others that operate ITS e Suburban

systems. The ITS systems, in Municipality Street

turn, provide the alert Department

information to transportation Operations/Dispatch

system operators and the e Suburban

traveling public using ITS Municipality Street

technologies such as dynamic Department Roadside

message signs, highway Equipment

advisory radios, in-vehicle ¢ Surrounding County

displays, transit displays, 511 Highway

traveler information systems, Operations/Dispatch

and traveler information ¢ Surrounding County
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websites. Highway Roadside
Equipment
Surrounding County
Sheriff
Communications
Center
TrafficWise Traveler
Information System
PS11 Early Warning This service package monitors | Planned Emergency
System and detects potential, looming, Operations Center
and actual disasters including Indianapolis Airport
natural disasters (hurricanes, Field Devices
earthquakes, floods, winter Indianapolis Airport
storms, tsunamis, etc.) and Management
technological and man-made Systems
disasters (hazardous materials Indianapolis DPW
incidents, nuclear power plant Operations Center
accidents, and acts of Indianapolis Fire
terrorism including nuclear, Communications
chemical, biological, and Center
radiological weapons attacks). Indianapolis Police
The service package monitors Dispatch
alerting and advisory systems, INDOT Indianapolis
ITS sensors and surveillance T™™C
systems, fleld reports, and INDOT Security
gency call-taking systems Monitoring Field
to identify emergencies and Equipment
notifies all responding IndvGo Operations
agencies of detected Cer¥ter P
emergencies. ) .
Intelligence Fusion
Center
ISP Dispatch
Major Employer
Management
Systems
Suburban
Municipality Street
Department
Operations/Dispatch
Surface
Transportation
Weather Service
Surrounding County
Highway
Operations/Dispatch
Surrounding County
Security Monitoring
Field Equipment
Surrounding County
Sheriff
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Communications
Center
Weather Services
PS12 Disaster This service package Planned Ambulance Dispatch
Response and enhances the ability of the Avon CSX Rail Yard
Recovery surface transportation system Beech Grove Public
to respond to and recover from Safety
disasters. It addresses the Emergency
require an extraordinary Indianapolis Airport
response from outside the Management
local community. All types of Systems
disasters are addressed Indianapolis DPW
including natural disasters Operations Center
(hurricanes, earthquakes, Indianapolis Fire
floods, winter storms, Communications
tsunamis, etc.) and Center
te:chnologlcal and man—mad_e Indianapolis Police
disasters (hazardous materials Dispatch
incidents, nuclear power plant INDOT Indiananolis
accidents, and national T™C P
security emergencies such as IndvGo O .
nuclear, chemical, biological, ndyGo Operations
and radiological weapons Centgr .
attacks).The service package Intelligence Fusion
supports coordination of Center
emergency response plans, ISP Dispatch
including general plans Lawrence Public
developed before a disaster as Safety
well as specific tactical plans Marion County Sheriff
with short time horizon that are Dispatch
developed as part of a disaster MESA System
response. The service Public Health
package provides enhanced Systems
access to the scene for Speedway Public
response personnel and Safety
resources, provides better Suburban
information about the Municipality
transportation system in the Emergency Dispatch
vicinity of the disaster, and Suburban
maintains situation awareness Municipality Street
regarding the disaster itself. In Department
addition, this service package Operations/Dispatch
tracks and coordinates the Surrounding County
transportation resources - the Highway
transportation professionals, Operations/Dispatch
equipment, and materials - Surrounding County
that constitute a portion of the Sheriff
disaster response.The service Communications
package identifies the key Center
points of integration between
Page | 53 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

/-\
MPO



2023 Indianapolis Regional ITS Architecture Document | 1.0

Service
Service Package Description Package Included Elements
Status

Service Service

Package @ Package Name

transportation systems and the
public safety, emergency
management, public health,
and other allied organizations
that form the overall disaster
response. In this service
package, the Emergency
Management Center
represents the federal,
regional, state, and local
Emergency Operations
Centers and the Incident
Commands that are
established to respond to the
disaster. The interface
between the Emergency
Management Center and the
other centers provides
situation awareness and
resource coordination among
transportation and other allied
response agencies. In its role,
traffic management
implements special traffic
control strategies and detours
and restrictions to effectively
manage traffic in and around
the disaster. Maintenance and
construction provides damage
assessment of road network
facilities and manages service
restoration. Transit
management provides a
similar assessment of status
for transit facilities and
modifies transit operations to
meet the special demands of
the disaster. As immediate
public safety concerns are
addressed and disaster
response transitions into
recovery, this service package
supports transition back to
normal transportation system
operation, recovering
resources, managing on-going
transportation facility repair,
supporting data collection and
revised plan coordination, and
other recovery activities. This
service package builds on the
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basic traffic incident response
service that is provided by
TMO8, the Traffic Incident
Management service package.
This service package
addresses the additional
complexities and coordination
requirements that are
associated with the most
severe incidents that warrant
an extraordinary response
from outside the local
jurisdictions and require
special measures such as the
activation of one or more
emergency operations centers.
Many users of ARC-IT will
want to consider both TM08
and this service package since
every region is concerned with
both day-to-day management
of traffic-related incidents and
occasional management of
disasters that require
extraordinary
response.Disaster Response
and Recovery is also
supported by PS14, the
"Disaster Traveler Information"
service package that keeps
the public informed during a
disaster response. See that
service package for more
information.

PS13 Evacuation and This service package supports | Planned Avon CSX Rail Yard
Reentry evacuation of the general Beech Grove Public
Management public from a disaster area and Safety

manages subsequent reentry CICS Website

to the disaster area. The Emergency
service package addresses Operations Center
evacuations for all types of Indianapolis Airport
disasters, including disasters Management

like hurricanes that are Systems
anticipated and occur slowly, Indianapolis DPW
allowing a well-plal?ned orderly Operations Center
evacuation, as well as ; o Fi
disasters like terrorist acts that I(rl]g:r?rrﬁ?]oigtil:c;;z
occur rapidly, without warning, Center

and allow little or no time for Indianapolis Police
preparation or public Dispatch
warning.This service package

Page | 55 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

/-\
MPO



Service
Package

2023 Indianapolis Regional ITS Architecture Document | 1.0

Service
Package Name

Service Package Description

Service
Package
Status

Included Elements

supports coordination of
evacuation plans among the
federal, state, and local
transportation, emergency,
and law enforcement agencies
that may be involved in a
large-scale evacuation. All
affected jurisdictions (e.g.,
states and counties) at the
evacuation origin, evacuation
destination, and along the
evacuation route are informed
of the plan. Information is
shared with 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.
Reversible lanes, shoulder
use, closures, special signal
control strategies, and other
special strategies may be
implemented to maximize
capacity along the evacuation
routes. Transit resources play
an important role in an
evacuation, removing many
people from an evacuated
area while making efficient use
of limited capacity. Additional
shared transit resources may
be added and managed in
evacuation scenarios.
Resource requirements are
forecast based on the
evacuation plans, and the
necessary resources are
located, shared between
agencies if necessary, and
deployed at the right locations
at the appropriate
times.Evacuations are also
supported by PS14, the
"Disaster Traveler Information”
service package, which keeps
the public informed during
evacuations. See that service
package for more information.

¢ MESA System
e Private Traveler

INDOT Indianapolis
T™MC

IndyGo Operations
Center

Intelligence Fusion
Center

ISP Dispatch
Lawrence Public
Safety

Marion County Sheriff
Dispatch

Services

Speedway Public
Safety

Suburban
Municipality
Emergency Dispatch
Suburban
Municipality Street
Department
Operations/Dispatch
Surrounding County
Highway
Operations/Dispatch
Surrounding County
Sheriff
Communications
Center

TrafficWise Traveler
Information System
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PS14 Disaster Traveler | This market package uses ITS | Planned Beech Grove Public
Information (511) | to provide disaster-related Safety

traveler information to the CICS Website
general public, including Emergency
evacuation and reentry Operations Center
information and other Indianapolis DPW
information concerning the Operations Center
operation of the transportation Indianapolis Fire
system during a disaster. This Communications
market package collects Center
mformatpn from muItlpIe Indianapolis Police
sources including traffic, Dispatch
transit, public safety, INDOT Indianapolis
emergency management, T™C
shel‘ger prov@er, and tr_ave_l IndyGo Kiosks
service provider organizations. IndyGo Operations
The collected information is Cer):ter
processed and the public is ) .
provided with real-time Intelligence Fusion
disaster and evacuation Center
information using ITS traveler ISP Dispatch
information systems.A disaster Lawrence Public
will stress the surface Safe_ty _
transportation system since it Marion County Sheriff
may damage transportation D|spgtch
facilities at the same time that Media
it places unique demands on MESA System
these facilities to support Personal Computing
public evacuation and provide Devices
access for emergency Speedway Public
responders. Similarly, a Safety
disaster may interrupt or Suburban
degrade the operation of many Municipality
traveler information systems at Emergency Dispatch
the same time that safety- Suburban
critical information must be Municipality Street
provided to the traveling Department
public. This market package Operations/Dispatch
keeps the public informed in Surrounding County
these scenarios, using all Highway
available means to provide Operations/Dispatch
information about the disaster Surrounding County
area including damage to the Sheriff
transportation system, detours Communications
and closures in effect, special Center
traffic restrictions and TrafficWise Traveler
allowances, special transit Information System
schedules, and real-time
information on traffic
conditions and transit system
performance in and around the
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disaster.This market package
also provides emergency
information to assist the public
with evacuations when
necessary. Information on
mandatory and voluntary
evacuation zones, evacuation
times, and instructions are
provided. Available evacuation
routes and destinations and
current and anticipated travel
conditions along those routes
are provided so evacuees are
prepared and know their
destination and preferred
evacuation route. Information
on available transit services
and traveler services (shelters,
medical services, hotels,
restaurants, gas stations, etc.)
is also provided. In addition to
general evacuation
information, this market
package provides specific
evacuation trip planning
information that is tailored for
the evacuee based on origin,
selected destination, and
evacuee-specified evacuation
requirements and route
parameters.This market
package augments the ATIS
market packages that provide
traveler information on a day-
to-day basis for the surface
transportation system. This
market package provides
focus on the special
requirements for traveler
information dissemination in
disaster situations.

PTO1 Transit Vehicle This service package monitors | Planned ¢ IndyGo Operations
Tracking current transit vehicle location Center
using an Automated Vehicle ¢ IndyGo Transit
Location System. The location Vehicles

data may be used to
determine real time schedule
adherence and update the
transit system’s schedule in

real-time.
PTO02 Transit Fixed- This service package performs | Existing e IndyGo Operations
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Route automated dispatch and Center
Operations system monitoring for fixed- ¢ IndyGo Transit
route and flexible-route transit Vehicles
services. This service e School Buses

performs scheduling activities
including the creation of
schedules, blocks and runs, as
well as operator assignment.
This service monitors the
transit vehicle trip performance
against the schedule and
provides information displays
at the Transit Management

Center.
PTO3 Dynamic Transit | The Dynamic Transit Existing ¢ IndyGo Operations
Operations Operations service package Center
allows travelers to request ¢ IndyGo Transit
trips and obtain itineraries Vehicles
using a personal device such e Taxi Services

as a smart phone, tablet, or
personal computer. The trips
and itineraries cover multiple
transportation services (public
transportation modes, private
transportation services,
shared-ride, walking and
biking). This service package
builds on existing technology
systems such as computer-
aided dispatch/ automated
vehicle location (CAD/AVL)
systems and automated
scheduling software, providing
a coordination function within
and between transit providers
that would dynamically
schedule and dispatch or
modify the route of an in-
service vehicle by matching
compatible trips together. T106
covers other shared use
transportation options.

PTO4 Transit Fare This service package Existing ¢ IndyGo Kiosks
Collection manages transit fare collection e IndyGo Operations
Management on-board transit vehicles and Center

at transit stops using electronic ¢ IndyGo Transit
means. It allows transit users Vehicles
to use a traveler card or other e IndyGo Traveler Card
electronic payment device
such as a smart phone.
Readers located either in the
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infrastructure or on-board the
transit vehicles enable
electronic fare payment. Data
is processed, stored, and
displayed on the transit vehicle
and communicated as needed
to the Transit Management
Center. This service supports
ad-hoc payments to the
transport provider (typically
through the 'payment' and
‘fare' flows), payments using a
transport provider's account
system using account-based
tokens or integrated multi-
provider account systems
(typically through the 'account’,
'securelD' and 'authorization’

flows).

PTO05 Transit Security This service package provides | Existing e IndyGo Operations
for the physical security of Center
transit passengers and transit ¢ IndyGo Security
vehicle operators. On-board Monitoring Field
equipment performs Equipment
surveillance and sensor ¢ IndyGo Transit
monitoring in order to identify Vehicles

potentially hazardous
situations. The surveillance
equipment includes video
(e.g., CCTV cameras), audio
systems and/or event recorder
systems. The sensor
equipment includes threat
sensors (e.g., chemical agent,
toxic industrial chemical,
biological, explosives, and
radiological sensors) and
object detection sensors (e.g.,
metal detectors). Transit user
or transit vehicle operator
activated alarms are provided
on-board. Public areas (e.g.,
transit stops, park and ride
lots, stations) are also
monitored with similar
surveillance and sensor
equipment and provided with
transit user activated alarms.
In addition this service
package provides surveillance
and sensor monitoring of non-
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public areas of transit facilities
(e.g., transit yards) and transit
infrastructure such as bridges,
tunnels, and transit railways or
bus rapid transit (BRT)
guideways. The surveillance
equipment includes video
and/or audio systems. The
sensor equipment includes
threat sensors and object
detection sensors as
described above as well as,
intrusion or motion detection
sensors and infrastructure
integrity monitoring (e.g., rail
track continuity checking or
bridge structural integrity
monitoring).Most of the
surveillance and sensor data
that is collected by this service
package may be monitored by
either the Emergency
Management Center or the
Transit Management Center,
providing two possible
approaches to implementing
this service package. This
service package also supports
remote transit vehicle disabling
and transit vehicle operator
authentication by the Transit
Management Center.

PTO6 Transit Fleet This service package supports | Existing e IndyGo Operations
Management automatic transit maintenance Center
scheduling and monitoring. ¢ IndyGo Transit
On-board condition sensors Vehicles

monitor system status and
transmit critical status
information to the Transit
Management Center. The
Transit Management Center
processes this data and
schedules preventative and
corrective maintenance. The
service package also supports
the day to day management of
the transit fleet inventory,
including the assignment of
specific transit vehicles to
blocks and the assignment of
transit vehicle operators to

School Buses
Taxi Services
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runs.

PTO8 Transit Traveler | This service package provides | Planned Downtown Indy
Information transit users at transit stops Website

and on-board transit vehicles IndyGo Kiosks
with ready access to transit IndyGo Operations
information. The information Center

services include transit stop IndyGo Transit
annunciation, imminent arrival Vehicles

signs, and real-time transit Personal Computing
schedule displays that are of Devices

general interest to transit

users. Systems that provide

custom transit trip itineraries

and other tailored transit

information services are also

represented by this service

package.

PTO09 Transit Signal The Transit Signal Priority Existing Indianapolis DPW
Priority service package uses transit Operations Center
(Indianapolis vehicle to infrastructure Indianapolis DPW
Transit Signal communications to allow a Roadside Equipment
Priority) transit vehicle to request IndyGo Operations

priority at one or a series of Center
intersections. The service IndyGo Transit
package provides feedback to Vehicles
the transit driver indicating

whether the signal priority has

been granted or not. This

service package can

contribute to improved

operating performance of the

transit vehicles by reducing the

time spent stopped at a red

light.

PTO09 Transit Signal The Transit Signal Priority Planned Indianapolis DPW
Priority (IndyGo service package uses transit Operations Center
Bus Rapid vehicle to infrastructure Indianapolis DPW
Transit System) communications to allow a Roadside Equipment

transit vehicle to request IndyGo Operations
priority at one or a series of Center
intersections. The service IndyGo Transit
package provides feedback to Vehicles
the transit driver indicating
whether the signal priority has
been granted or not. This
service package can
contribute to improved
operating performance of the
transit vehicles by reducing the
time spent stopped at a red
light.
Page | 62 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

/-\
MPO




Service
Package

2023 Indianapolis Regional ITS Architecture Document | 1.0

Service
Package Name

Service Package Description

Service
Package
Status

Included Elements

PT14

Multi-modal
Coordination

This service package
establishes two way
communications between
multiple transit and traffic
agencies to improve service
coordination. Multimodal
coordination between transit
agencies can increase traveler
convenience at transit transfer
points and clusters (a
collection of stops, stations, or
terminals where transfers can
be made conveniently) and
also improve operating
efficiency.

Existing

Indianapolis Airport
Management
Systems
Indianapolis Airport
Parking System
Indianapolis DPW
Operations Center
IndyGo Operations
Center

IndyGo Transit
Vehicles

Taxi Services

STO1

Emissions
Monitoring

This service package monitors
individual vehicle emissions
and provides general air
quality monitoring using
distributed sensors to collect
the data. The collected
information is transmitted to
the Emissions Management
Center for processing. Both
area wide air quality
monitoring and point
emissions monitoring are
supported by this service
package. For area wide
monitoring, this service
package measures air quality,
identifies sectors that are non-
compliant with air quality
standards, and collects, stores
and reports supporting
statistical data. For point
emissions monitoring, this
service package collects data
from on-board diagnostic
systems and measures tail
pipe emissions to identify
vehicles that exceed
emissions standards and/or
clean vehicles that could be
released from standard
emissions tests, depending on
policy and regulations.
Summary emissions
information or warnings can
also be displayed to drivers.
The gathered information can

Existing

Indianapolis DPW
Operations Center
RWIS Sensors
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be used to implement
environmentally sensitive
travel demand management
(TDM) programs, policies, and
regulations.

STO05 Electric Charging | The Electric Charging Station Planned ¢ Carmel Engineering
Stations Management service package Department
Management provides an exchange of Operations
(City of Carmel information between the e Carmel Vehicle
Electric Vehicle electric vehicle and charging Charging Stations
Charging) station to manage the charging e Vehicles

operation. The agency or
company operating the
charging station can use
vehicle information such as the
capability of the vehicle (e.g.
operational status of the
electrical system, how many
amps can the vehicle handle,
and % charge complete) to
determine that the charge is
being properly applied and
determine an estimated time to
complete charging.

STO05 Electric Charging | --Instance of ST05-- The Planned | e Electric Charging
Stations Electric Charging Station Management Center
Management Management service package e Electric Utility
(Electric Vehicle | provides an exchange of e Electric Vehicle
Charging information between the Charging Stations
Stations) electric vehicle and charging o Payment

station to manage the charging Administration Center
operation. The agency or o Payment Device
company operating the e Private Traveler
charging station can use Services

vehicle information such as the e TrafficWise Traveler
capability of the vehicle (e.g. Information System
operational status of the « Vehicles

electrical system, how many

amps can the vehicle handle,

and % charge complete) to

determine that the charge is

being properly applied and

determine an estimated time to

complete charging.

SuU01 Connected This service package provides | Future e CAV Authorizing
Vehicle System monitoring, management and Center
Monitoring and control services necessary to e CAV-ITS Map Update
Management other applications and/or System
(Suburban devices operating within the e SCMS
Municipality Connected Vehicle e Suburban
Intersection Environment. This service Municipality Street
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CAV)

package maintains and
monitors the performance and
configuration of the connected
vehicle system. This includes
tracking and management of
the infrastructure configuration
as well as detection, isolation,
and correction of infrastructure
service problems. It also
includes monitoring of
performance of the
infrastructure and mobile
equipment, which includes
RSEs, OBEs, the back office
applications, as well as the
communication links that
connect the system.

Department CAV
Roadside Equipment
Suburban Municipality
Street Department
Operations/Dispatch

SuU04

Map
Management
(Suburban
Municipality
Intersection
CAV)

This service package defines
interfaces that can be used
download or update all types
of map data used to support
intelligent transportation
systems. This map data will be
accessed by centers, field, and
vehicle physical objects. The
service package can also be
used to harness the
Connected Vehicle
Environment to provide rich
source data that can be used
to verify, refine, and enhance
geographic map data.

Future

CAV Authorizing
Center

CAV-ITS Map Update
System

Suburban Municipality
Street Department
Operations/Dispatch

SuU08

Security and
Credentials
Management
(Suburban
Municipality
CAV)

This service package is used
to ensure trusted
communications between
mobile devices and other
mobile devices or roadside
devices and protect data they
handle from unauthorized
access. The service package
grants trust credentials to
qualified mobile devices and
infrastructure devices in the
Connected Vehicle
Environment so that those
devices may be considered
trusted by other devices that
receive trust credentials from
the SCM service package. The
service package allows
credentials to be requested

Future

CAV-ITS Map Update
System

SCMS

Suburban Municipality
Street Department
CAV Roadside
Equipment
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and revoked and secures the
exchange of trust credentials
between parties, so that no
other party can intercept and
use those credentials
illegitimately. The service
package provides security to
the transmissions between
connected devices, ensuring
authenticity and integrity of the
transmissions. Additional
security features include
privacy protection,
authorization and privilege
class definition, as well as
non-repudiation of origin.

TIO1

Broadcast
Traveler
Information
(Existing)

This market package collects
traffic conditions, advisories,
general public transportation,
toll and parking information,
incident information, roadway
maintenance and construction
information, air quality and
weather information, and
broadly disseminates this
information through existing
infrastructures and low cost
user equipment (e.g., FM
subcarrier, cellular data
broadcast). The information
may be provided directly to
travelers or provided to
merchants and other traveler
service providers so that they
can better inform their
customers of travel conditions.
Different from the market
package ATMS6 - Traffic
Information Dissemination,
which provides localized HAR
and DMS information
capabilities, ATIS1 provides a
wide area digital broadcast
service. Successful
deployment of this market
package relies on availability
of real-time traveler
information from roadway
instrumentation, probe
vehicles or other sources.

Existing

e Downtown Indy
Website

e Event Promoters

¢ Indianapolis DPW
Operations Center

¢ Indianapolis DPW
Roadside Equipment

e IndyGo Operations
Center

o Media

¢ Personal Computing
Devices

e Surface
Transportation
Weather Service

o TrafficWise Traveler

Information System

Weather Services

TIO1

Broadcast

This service package provides

Existing

e INDOT Indianapolis
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Traveler a digital broadcast service that T™MC
Information disseminates traveler o TrafficWise Traveler
(TMC to information to all equipped Information System
TrafficWise) travelers within range. It

collects traffic conditions,
advisories, general public
transportation, toll and parking
information, incident
information, roadway
maintenance and construction
information, air quality and
weather information, and
broadcasts the information to
travelers using technologies
such as FM subcarrier,
satellite radio, cellular data
broadcasts, and Internet
streaming technologies. This
service package provides
public information that is
available to all equipped
vehicles in the vicinity of the
roadside equipment.

TI102 Personalized This service package provides | Planned | e Carmel Engineering
Traveler tailored information in Department
Information (City | response to a traveler request. Operations
of Carmel Smart | Both real-time interactive e Carmel Parking
Parking) request/response systems and Management System
information systems that e Personal Computing
"push" a tailored stream of Devices

information to the traveler
based on a submitted profile
are supported. The traveler
can obtain current information
regarding traffic conditions,
roadway maintenance and
construction, transit services,
ride share/ride match, parking
management, detours and
pricing information. Although
the Internet is the predominate
network used for traveler
information dissemination, a
range of two-way wide-area
wireless and fixed-point to
fixed-point communications
systems may be used to
support the required data
communications with the
traveler. A variety of interactive
devices may be used by the
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traveler to access information
prior to a trip or en route
including phone via a 511-like
portal and web pages via
smart phone, tablet, personal
computer, and a variety of in-
vehicle devices.

T102

Personalized
Traveler
Information
(Existing)

This market package provides
tailored information in
response to a traveler request.
Both real-time interactive
request/response systems and
information systems that 'push’
a tailored stream of
information to the traveler
based on a submitted profile
are supported. The traveler
can obtain current information
regarding traffic conditions,
roadway maintenance and
construction, transit services,
ride share/ride match, parking
management, detours and
pricing information. A range of
two-way wide-area wireless
and fixed-point to fixed-point
communications systems may
be used to support the
required data communications
between the traveler and
Information Service Provider.
A variety of interactive devices
may be used by the traveler to
access information prior to a
trip or en route including
phone via a 511-like portal,
kiosk, Personal Digital
Assistant, personal computer,
and a variety of in-vehicle
devices. This market package
also allows value-added
resellers to collect
transportation information that
can be aggregated and be
available to their personal
devices or remote traveler
systems to better inform their
customers of transportation
conditions. Successful
deployment of this market
package relies on availability

Existing

Convention Center
Kiosks

Event Promoters
Indianapolis Airport
Parking System
IndyGo Kiosks
Personal Computing
Devices

Private Traveler
Services
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of real-time transportation data

from roadway instrumentation,

transit, probe vehicles or other

means. A traveler may also

input personal preferences

and identification information

via a 'traveler card' that can

convey information to the

system about the traveler as

well as receive updates from

the system so the card can be

updated over time.

TIO3 En-Route This service package offers Future ¢ IndyGo Operations
Guidance (MAT route planning and turn-by-turn Center
En-Route guidance that is responsive to e Personal Computing
Guidance) current conditions. The route Devices

may be determined by the e Private Traveler
center or the user equipment Services

and turn-by-turn guidance is e Suburban
provided as the vehicle travels Municipality Street
along the route. Real-time Department
guidance updates may be Operations/Dispatch
provided during the trip as e Vehicles
conditions change. Optionally,

the center may monitor trip

status and collect additional

feedback from users about the

route during the trip and after

trip completion.

TI04 Trip Planning This service package offers Planned o Electric Charging
and Payment the user trip planning and pre- Management Center
(MAT Planning) trip guidance services. It e IndyGo Kiosks

generates a trip plan, including ¢ IndyGo Operations
a multimodal route and Center
associated service information e Micro-Mobility
(e.g., parking information), Services
based on traveler preferences e Personal Computing
and constraints. Routes may Devices
be based on static information o Private Parking
or reflect real time network Management System
fr?enig:rn:c.]tjiglrlr:(:n-{los’ where o Private Traveler
determines the route, the route . gﬁrva:(r:gasn
determination functions are Municipality Street
performed by the center in this Department
may be confirmed by the. Operations/Dispateh
traveler and advanced * Vehicles
payment and reservations for
transit and alternate mode
(e.g., airline, rail, and ferry) trip
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segments, and ancillary

services are accepted and

processed. The confirmed trip

plan may include specific

routing information that can be

supplied to the traveler as

general directions or as turn-

by-turn route guidance

depending on the level of user

equipment.

TI05 Integrated Multi- | The Integrated Multi-Modal Planned IndyGo Kiosks
Modal Electronic | Electronic Payment (IMMEP) IndyGo Operations
Payment (MAT service package provides Center
Payment electronic payment capability IndyGo Transit
Integration) for transit fares, tolls, road use, Vehicles

parking, and other areas IndyGo Traveler Card
requiring electronic payments. Micro-Mobility
IMMEP enables the provision Services
of payment for transportation Payment
services using a single Administration Center
account for multiple public Personal Computing
transportation providers. The Devices
transportation user establishes Private Parking Area
an account with a financial Equi t
service provider (modeled as quipment -

L . Private Parking
the Payment Administration Manaaement Svstem
Center (PAC)), and the PAC inag y
communicates with various Prlva_te Traveler
public transportation providers Serylces
to coordinate charges. IMMEP Vehicles
also supports the management
of transportation user access
rights (i.e., this user can use
the subway but not the bus).
Payment transactions are
centralized; the user provides
only a secure, registered token
(the 'securelD") to the
transportation provider's
access control equipment. The
transportation provider uses
that token and context to
initiate transactions with the
PAC.

TIO6 Shared Use This service package Existing Micro-Mobility
Mobility and addresses dynamic Services
Dynamic ridesharing/ride matching Personal Computing
Ridesharing services to travelers and other Devices
(Micro-Mobility forms of shared use
Services) transportation. Dynamic

ridesharing allows travelers to
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arrange carpool trips through a
personal device with a
wireless connection to a ride
matching system (e.g., a web-
based application). It uses
inputs from both passengers
and drivers pre-trip, during the
trip, and post-trip . These
inputs are then translated into
“optimal” pairings between
passengers and drivers to
provide both with a convenient
route between their two origin
and destination locations. After
the trip, information is provided
back to the service package to
improve the user’s experience
for future trips.The shared use
aspect of the service package
addresses three types of
shared use that may be
arranged using an internet
connected personal device. In
the first type, a traveler
arranges for the temporary use
of a vehicle. In the second
type of shared use, a traveler
arranges for a vehicle to pick
them up at a specific location
and take them to another
location. The second type of
shared use may be
implemented as a ride
matching or ridesharing
service, including those
provided by Uber and Lyft. The
third type of shared use is a
bikeshare capability.

TI06 Shared Use This service package Existing e Personal Computing
Mobility and addresses dynamic Devices
Dynamic ridesharing/ride matching
Ridesharing services to travelers and other
(Ride Hailing forms of shared use
Services) transportation. Dynamic

ridesharing allows travelers to
arrange carpool trips through a
personal device with a
wireless connection to a ride
matching system (e.g., a web-
based application). It uses
inputs from both passengers
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and drivers pre-trip, during the
trip, and post-trip . These
inputs are then translated into
“optimal” pairings between
passengers and drivers to
provide both with a convenient
route between their two origin
and destination locations. After
the trip, information is provided
back to the service package to
improve the user’s experience
for future trips.The shared use
aspect of the service package
addresses three types of
shared use that may be
arranged using an internet
connected personal device. In
the first type, a traveler
arranges for the temporary use
of a vehicle. In the second
type of shared use, a traveler
arranges for a vehicle to pick
them up at a specific location
and take them to another
location. The second type of
shared use may be
implemented as a ride
matching or ridesharing
service, including those
provided by Uber and Lyft. The
third type of shared use is a
bikeshare capability.

TIO6 Shared Use This service package Existing e CICS Website
Mobility and addresses dynamic ¢ IndyGo Kiosks
Dynamic ridesharing/ride matching ¢ IndyGo Operations
Ridesharing services to travelers and other Center
(Ridesharing forms of shared use e Personal Computing
Services) transportation. Dynamic Devices

ridesharing allows travelers to
arrange carpool trips through a
personal device with a
wireless connection to a ride
matching system (e.g., a web-
based application). It uses
inputs from both passengers
and drivers pre-trip, during the
trip, and post-trip . These
inputs are then translated into
“optimal” pairings between
passengers and drivers to
provide both with a convenient
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route between their two origin
and destination locations. After
the trip, information is provided
back to the service package to
improve the user’s experience
for future trips.The shared use
aspect of the service package
addresses three types of
shared use that may be
arranged using an internet
connected personal device. In
the first type, a traveler
arranges for the temporary use
of a vehicle. In the second
type of shared use, a traveler
arranges for a vehicle to pick
them up at a specific location
and take them to another
location. The second type of
shared use may be
implemented as a ride
matching or ridesharing
service, including those
provided by Uber and Lyft. The
third type of shared use is a
bikeshare capability.

TI07 In-Vehicle This service package Future ¢ INDOT Indianapolis
Signage augments regulatory, warning, T™MC
and informational signs and e INDOT Indianapolis
signals by providing TMC Roadside
information directly to drivers Equipment

through in-vehicle devices.
The information provided
would include static sign
information (e.g., stop, curve
warning, guide signs, service
signs, and directional signs)
and dynamic information (e.g.,
current signal states including
highway intersection and
highway-rail intersection status
and local conditions warnings
identified by local
environmental sensors). This
service package also includes
the capability for maintenance
and construction, emergency,
and transit vehicles to transmit
sign information to vehicles in
the vicinity so that in vehicle
signing can be used without
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fixed infrastructure in areas
such as work zones, around
incidents, and at bus stops.

TMO1 Infrastructure- This service package includes | Existing Beech Grove Public
Based Traffic traffic detectors, other Works Operations
Surveillance surveillance equipment, the Beech Grove

supporting field equipment, Roadside Equipment
and Center to Field Indianapolis Airport
communications to transmit Management
the collected data back to the Systems
Traffic Management Center. Indianapolis DPW
The derived data can be used Operations Center
locally such as when traffic Indianapolis DPW
detectors are connected Roadside Equipment
directly to a signal control INDOT Arterial
system or remotely (e.g., when Cameras and
a CCTV system sends data Controllers
back to the Traffic INDOT Arterial TMS
Management Center). The INDOT Arterial Traffic
data generated by th|§ service Signals and Detection
package enables traffic INDOT Indianapolis
managers to monitor traffic ™C
and road conditions, identify . .
and verify incidents, detect INDOT Indla!napolls
faults in indicator operations, TMC.: Roadside
and collect census data for Equipment .
traffic strategy development Lawrence Public
and long range planning. The Works/Street
collected data can also be Department )
analyzed and made available Lawrence Roadside
to users and the Traveler Equipment
Information Center physical Speedway Public
object. Works
Speedway Roadside
Equipment
Suburban
Municipality Street
Department
Operations/Dispatch
Suburban
Municipality Street
Department Roadside
Equipment
Surrounding County
Highway
Operations/Dispatch
Surrounding County
Highway Roadside
Equipment

TMO1 Infrastructure- This service package includes | Planned Carmel CityOS
Based Traffic traffic detectors, other
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Surveillance surveillance equipment, the e Carmel ITS Cameras
(City of Carmel supporting field equipment,
ITS Traffic and Center to Field
Cameras) communications to transmit

the collected data back to the
Traffic Management Center.
The derived data can be used
locally such as when traffic
detectors are connected
directly to a signal control
system or remotely (e.g., when
a CCTV system sends data
back to the Traffic
Management Center). The
data generated by this service
package enables traffic
managers to monitor traffic
and road conditions, identify
and verify incidents, detect
faults in indicator operations,
and collect census data for
traffic strategy development
and long range planning. The
collected data can also be
analyzed and made available
to users and the Traveler
Information Center physical

object.

TMO1 Infrastructure- This service package includes | Existing e Suburban
Based Traffic traffic detectors, other Municipality Street
Surveillance surveillance equipment, the Department
(City of supporting field equipment, Operations/Dispatch
Greenwood and Center to Field e Suburban Municipality
Traffic Flow and | communications to transmit Street Department
Queue the collected data back to the Roadside Equipment
Mitigation) Traffic Management Center.

The derived data can be used
locally such as when traffic
detectors are connected
directly to a signal control
system or remotely (e.g., when
a CCTV system sends data
back to the Traffic
Management Center). The
data generated by this service
package enables traffic
managers to monitor traffic
and road conditions, identify
and verify incidents, detect
faults in indicator operations,
and collect census data for
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traffic strategy development
and long range planning. The
collected data can also be
analyzed and made available
to users and the Traveler
Information Center physical

object.

TMO1 Infrastructure- This service package includes | Existing e INDOT Arterial TMS
Based Traffic traffic detectors, other e INDOT Arterial Traffic
Surveillance surveillance equipment, the Signals and Detection
(INDOT Marion supporting field equipment,

County Signal and Center to Field
and CCTV) communications to transmit

the collected data back to the
Traffic Management Center.
The derived data can be used
locally such as when traffic
detectors are connected
directly to a signal control
system or remotely (e.g., when
a CCTV system sends data
back to the Traffic
Management Center). The
data generated by this service
package enables traffic
managers to monitor traffic
and road conditions, identify
and verify incidents, detect
faults in indicator operations,
and collect census data for
traffic strategy development
and long range planning. The
collected data can also be
analyzed and made available
to users and the Traveler
Information Center physical

object.

TMO1 Infrastructure- This service package includes | Planned e Suburban
Based Traffic traffic detectors, other Municipality Street
Surveillance surveillance equipment, the Department
(Roundabout supporting field equipment, Operations/Dispatch
Traffic and Center to Field e Suburban Municipality
Surveillance and | communications to transmit Street Department
Analytics) the collected data back to the Roadside Equipment

Traffic Management Center.
The derived data can be used
locally such as when traffic
detectors are connected
directly to a signal control
system or remotely (e.g., when
a CCTV system sends data
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back to the Traffic
Management Center). The
data generated by this service
package enables traffic
managers to monitor traffic
and road conditions, identify
and verify incidents, detect
faults in indicator operations,
and collect census data for
traffic strategy development
and long range planning. The
collected data can also be
analyzed and made available
to users and the Traveler
Information Center physical

object.
TMO02 Vehicle-Based This service package uses Future e Suburban
Traffic probe data information Municipality Street
Surveillance obtained from vehicles in the Department CAV
(Suburban network to support traffic Roadside Equipment
Municipality operations, including incident e Suburban
Intersection detection and the Municipality Street
CAV) implementation of localized Department
operational strategies. Since Operations/Dispatch
traffic data is collected from ¢ Vehicles

vehicles, travel times and
other related traffic
performance measures are
available. This service
package includes the
capability to collect data from
Connected Vehicles so that
"probe" data can be collected
from all equipped vehicles,
providing access to a large
vehicle population as
penetration increases. Incident
detection enables
transportation agencies to
determine the location of
potential incidents so the
agencies can respond more
quickly to the incident and
mitigate any negative impacts
to the transportation network.
Vehicle data that can be used
to detect potential incidents
include changes in vehicle
speeds indicating the
disruption of traffic flow, when
a vehicle’s safety systems
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have been activated or
deployed, or sudden vehicle
turns or deceleration at a
specific location (indicating a
potential obstacle in the
roadway).
TMO03 Traffic Signal This service package provides | Existing Beech Grove Public
Control the central control and Works Operations
monitoring equipment, Beech Grove
communication links, and the Roadside Equipment
signal control equipment that Indianapolis DPW
support traffic control at Operations Center
signalized int.erslections. A Indianapolis DPW
range of traffic signal control Roadside Equipment
systems are represented by INDOT Arterial TMS
this service package ranging INDOT Arterial Traffic
from f|xed-schedule_control Signals and Detection
systems_ to fully traffic Lawrence Public
responsive sys_tems that Works/Street
dynamically adjust control Department
plans and sf(rateg|e_s. based on Lawrence Roadside
current traffic conditions and Equipment
priority requests. This service Speedwav Public
package is generally an intra- V\;)orks y
jurisdictional package. )
Systems that achieve Spegdway Roadside
coordination across Equipment
jurisdictions by using a Suburban
common time base or other Municipality Street
strategies that do not require Department
real time coordination would Operations/Dispatch
also be represented by this Suburban
package. Coordination of Municipality Street
traffic signal systems using Department Roadside
real-time communications is Equipment
covered in the TM07-Regional Surrounding County
Traffic Management service nghwgy _
package. This service package Operations/Dispatch
is consistent with typical traffic Surrounding County
signal control systems. Highway Roadside
Equipment
TMO03 Traffic Signal This service package provides | Existing Carmel Engineering
Control (City of the central control and Department
Carmel Fiber monitoring equipment, Operations
Installation) communication links, and the Carmel Roadside
signal control equipment that Equipment
support traffic control at
signalized intersections. A
range of traffic signal control
systems are represented by
this service package ranging
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from fixed-schedule control
systems to fully traffic
responsive systems that
dynamically adjust control
plans and strategies based on
current traffic conditions and
priority requests. This service
package is generally an intra-
jurisdictional package.
Systems that achieve
coordination across
jurisdictions by using a
common time base or other
strategies that do not require
real time coordination would
also be represented by this
package. Coordination of
traffic signal systems using
real-time communications is
covered in the TMO7-Regional
Traffic Management service
package. This service package
is consistent with typical traffic
signal control systems.

TMO3

Traffic Signal
Control (City of
Greenwood
Signal and
Detection
Implementation),
Traffic Signal
Control (City of
Greenwood
Traffic Flow and
Queue
Mitigation)

This service package provides
the central control and
monitoring equipment,
communication links, and the
signal control equipment that
support traffic control at
signalized intersections. A
range of traffic signal control
systems are represented by
this service package ranging
from fixed-schedule control
systems to fully traffic
responsive systems that
dynamically adjust control
plans and strategies based on
current traffic conditions and
priority requests. This service
package is generally an intra-
jurisdictional package.
Systems that achieve
coordination across
jurisdictions by using a
common time base or other
strategies that do not require
real time coordination would
also be represented by this
package. Coordination of

Existing

e Suburban
Municipality Street
Department
Operations/Dispatch

e Suburban Municipality
Street Department
Roadside Equipment
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traffic signal systems using
real-time communications is
covered in the TMO7-Regional
Traffic Management service
package. This service package
is consistent with typical traffic
signal control systems.

TMO03 Traffic Signal This service package provides | Existing e INDOT Arterial TMS
Control (INDOT the central control and e INDOT Arterial Traffic
Marion County monitoring equipment, Signals and Detection
Signal and communication links, and the
CCTV) signal control equipment that

support traffic control at
signalized intersections. A
range of traffic signal control
systems are represented by
this service package ranging
from fixed-schedule control
systems to fully traffic
responsive systems that
dynamically adjust control
plans and strategies based on
current traffic conditions and
priority requests. This service
package is generally an intra-
jurisdictional package.
Systems that achieve
coordination across
jurisdictions by using a
common time base or other
strategies that do not require
real time coordination would
also be represented by this
package. Coordination of
traffic signal systems using
real-time communications is
covered in the TMO7-Regional
Traffic Management service
package. This service package
is consistent with typical traffic
signal control systems.

TMOS Traffic Metering This service package provides | Existing e INDOT Indianapolis
central monitoring and control, T™MC
communications, and field e INDOT Indianapolis
equipment that support TMC Roadside
metering of traffic. It supports Equipment

the complete range of
metering strategies including
ramp, interchange, and
mainline metering. This
package incorporates the
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instrumentation included in the
TMO1 service package (traffic
sensors are used to measure
traffic flow and queues) to
support traffic monitoring so
responsive and adaptive
metering strategies can be
implemented. Also included is
configurable field equipment to
provide information to drivers
approaching a meter, such as
advance warning of the meter,
its operational status (whether
it is currently on or not, how
many cars per green are
allowed, etc.), lane usage at
the meter (including a bypass
lane for HOVs) and existing
queue at the meter.

TMO5 Traffic Metering This service package provides | Planned e INDOT Arterial TMS
(INDOT 1-465 central monitoring and control, ¢ INDOT Indianapolis
Ramp Metering) | communications, and field TMC
equipment that support e INDOT Ramp
metering of traffic. It supports Metering System

the complete range of
metering strategies including
ramp, interchange, and
mainline metering. This
package incorporates the
instrumentation included in the
TMO1 service package (traffic
sensors are used to measure
traffic flow and queues) to
support traffic monitoring so
responsive and adaptive
metering strategies can be
implemented. Also included is
configurable field equipment to
provide information to drivers
approaching a meter, such as
advance warning of the meter,
its operational status (whether
it is currently on or not, how
many cars per green are
allowed, etc.), lane usage at
the meter (including a bypass
lane for HOVs) and existing
queue at the meter.

TMO06 Traffic This service package provides | Existing ¢ Indianapolis DPW
Information driver information using Operations Center
Dissemination roadway equipment such as ¢ INDOT Indianapolis
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dynamic message signs or T™MC
highway advisory radio. A wide ¢ INDOT Indianapolis
range of information can be TMC Roadside
disseminated including traffic Equipment
and road conditions, closure ¢ IndyGo Operations
and detour information, travel Center
restrictions, incident o Media
information, and emergency o TrafficWise Traveler

alerts and driver advisories.
This package provides
information to drivers at
specific equipped locations on
the road network. Careful
placement of the roadway
equipment provides the
information at points in the
network where the drivers
have recourse and can tailor
their routes to account for the
new information. This package
also covers the equipment and
interfaces that provide traffic
information from a traffic
management center to the
media (for instance via a direct
tie-in between a traffic
management center and radio
or television station computer
systems), Transit
Management, Emergency
Management, and
Transportation Information
Centers. A link to the
Maintenance and Construction
Management Center allows
real time information on
road/bridge closures and
restrictions due to
maintenance and construction
activities to be disseminated.

Information System

TMO6 Traffic This service package provides | Existing e Carmel Engineering
Information driver information using Department
Dissemination roadway equipment such as Operations
(City of Carmel dynamic message signs or e Carmel Roadside
Fiber Installation) | highway advisory radio. A wide Equipment

range of information can be
disseminated including traffic
and road conditions, closure
and detour information, travel
restrictions, incident
information, and emergency
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alerts and driver advisories.
This package provides
information to drivers at
specific equipped locations on
the road network. Careful
placement of the roadway
equipment provides the
information at points in the
network where the drivers
have recourse and can tailor
their routes to account for the
new information. This package
also covers the equipment and
interfaces that provide traffic
information from a traffic
management center to the
media (for instance via a direct
tie-in between a traffic
management center and radio
or television station computer
systems), Transit
Management, Emergency
Management, and
Transportation Information
Centers. A link to the
Maintenance and Construction
Management Center allows
real time information on
road/bridge closures and
restrictions due to
maintenance and construction
activities to be disseminated.

TMO7 Regional Traffic This market package provides | Existing ¢ Indianapolis DPW
Control (INDOT- | for the sharing of traffic Operations Center
Indianapolis information and control among e INDOT Arterial TMS
DPW) traffic management centers to

support a regional control
strategy. This market package
advances the Surface Street
Control and Freeway Control
Market Packages by adding
the communications links and
integrated control strategies
that enable integrated
interjurisdictional traffic control.
The nature of optimization and
extent of information and
control sharing is determined
through working arrangements
between jurisdictions. This
package relies principally on
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roadside instrumentation
supported by the Surface
Street Control and Freeway
Control Market Packages and
adds hardware, software, and
fixed-point to fixed-point
communications capabilities to
implement traffic management
strategies that are coordinated
between allied traffic
management centers. Several
levels of coordination are
supported from sharing of
information through sharing of
control between traffic
management centers.

TMO7

Regional Traffic
Management

This service package provides
for the sharing of information
and control among traffic
management centers to
support regional traffic
management strategies.
Regional traffic management
strategies that are supported
include inter-jurisdictional,
real-time coordinated traffic
signal control systems and
coordination between freeway
operations and traffic signal
control within a corridor. This
service package advances the
TMO3-Traffic Signal Control
and TMO5-Traffic Metering
service packages by adding
the communications links and
integrated control strategies
that enable integrated,
interjurisdictional traffic
management. The nature of
optimization and extent of
information and control sharing
is determined through working
arrangements between
jurisdictions. This package
relies principally on roadside
instrumentation supported by
the Traffic Signal Control and
Traffic Metering service
packages and adds hardware,
software, and fixed-point
communications capabilities to

Existing

Beech Grove Public
Works Operations
Indianapolis DPW
Operations Center
INDOT Arterial TMS
INDOT Indianapolis
T™MC

Lawrence Public
Works/Street
Department
Speedway Public
Works

Suburban
Municipality Street
Department
Operations/Dispatch
Surrounding County
Highway
Operations/Dispatch
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implement traffic management
strategies that are coordinated
between allied traffic
management centers. Several
levels of coordination are
supported from sharing of
information through sharing of
device control between traffic
management centers.

TMO7 Regional Traffic This service package provides | Existing e Other Suburban
Management for the sharing of information Municipality Street
(City of and control among traffic Department Dispatch
Greenwood management centers to e Suburban Municipality
Traffic Flow and support regional traffic Street Department
Queue management strategies. Operations/Dispatch
Mitigation) Regional traffic management

strategies that are supported
include inter-jurisdictional,
real-time coordinated traffic
signal control systems and
coordination between freeway
operations and traffic signal
control within a corridor. This
service package advances the
TMO3-Traffic Signal Control
and TMO5-Traffic Metering
service packages by adding
the communications links and
integrated control strategies
that enable integrated,
interjurisdictional traffic
management. The nature of
optimization and extent of
information and control sharing
is determined through working
arrangements between
jurisdictions. This package
relies principally on roadside
instrumentation supported by
the Traffic Signal Control and
Traffic Metering service
packages and adds hardware,
software, and fixed-point
communications capabilities to
implement traffic management
strategies that are coordinated
between allied traffic
management centers. Several
levels of coordination are
supported from sharing of
information through sharing of
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device control between traffic
management centers.

TMO7 Regional Traffic This service package provides | Existing e INDOT Gary TMC
Management for the sharing of information e INDOT Indianapolis
(INDOT Gary and control among traffic TMC
TMC) management centers to

support regional traffic
management strategies.
Regional traffic management
strategies that are supported
include inter-jurisdictional,
real-time coordinated traffic
signal control systems and
coordination between freeway
operations and traffic signal
control within a corridor. This
service package advances the
TMO3-Traffic Signal Control
and TMO5-Traffic Metering
service packages by adding
the communications links and
integrated control strategies
that enable integrated,
interjurisdictional traffic
management. The nature of
optimization and extent of
information and control sharing
is determined through working
arrangements between
jurisdictions. This package
relies principally on roadside
instrumentation supported by
the Traffic Signal Control and
Traffic Metering service
packages and adds hardware,
software, and fixed-point
communications capabilities to
implement traffic management
strategies that are coordinated
between allied traffic
management centers. Several
levels of coordination are
supported from sharing of
information through sharing of
device control between traffic
management centers.

TMO08 Traffic Incident This service package Existing e Ambulance Dispatch
Management manages both unexpected Avon CSX Rail Yard

System incidents and planned events e Beech Grove Public
so that the impact to the Safety
transportation network and e Beech Grove Public
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traveler safety is minimized.
The service package includes
incident detection capabilities
through roadside surveillance
devices (e.g. CCTV) and
through regional coordination
with other traffic management,
maintenance and construction
management and emergency
management centers as well
as rail operations and event
promoters. Information from
these diverse sources is
collected and correlated by
this service package to detect
and verify incidents and
implement an appropriate
response. This service
package supports traffic
operations personnel in
developing an appropriate
response in coordination with
emergency management,
maintenance and construction
management, and other
incident response personnel to
confirmed incidents. The
response may include traffic
control strategy modifications
or resource coordination
between centers. Incident
response also includes
presentation of information to
affected travelers using the
Traffic Information
Dissemination service
package and dissemination of
incident information to
travelers through the
Broadcast Traveler Information
or Interactive Traveler
Information service packages.
The roadside equipment used
to detect and verify incidents
also allows the operator to
monitor incident status as the
response unfolds. The
coordination with emergency
management might be through
a CAD system or through
other communication with

Works Operations
Downtown Indy
Website
Emergency
Operations Center
Event Promoters
IMS Command
Center
Indianapolis Airport
Management
Systems
Indianapolis DPW
Operations Center
Indianapolis Fire
Communications
Center
Indianapolis Police
Dispatch

INDOT Indianapolis
T™MC

INDOT Indianapolis
TMC Roadside
Equipment

INDOT MCO Field
Devices

INDOT MCO
Management
IndyGo Operations
Center

ISP Dispatch
Lawrence Public
Safety

Lawrence Public
Works/Street
Department

Major Employer
Management
Systems

Marion County Sheriff
Dispatch

Media

MESA System
Private Towing
Companies

RWIS Sensors
School Buses
School Police
Departments
Speedway Public
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emergency personnel. The
coordination can also extend
to tow trucks and other allied
response agencies and field
service personnel. This service
package is closely related with
the Public Safety service
packages, which focus on
services that support first
responders. In particular, local
management of the incident
using an incident command
system is covered by PS02.

Safety

Speedway Public
Works

Suburban
Municipality
Emergency Dispatch
Suburban
Municipality Street
Department
Operations/Dispatch
Utility Emergency
Repair/Response

TMO8

Traffic Incident
Management
System
(Surrounding
County/IFC)

This market package manages
both unexpected incidents and
planned events so that the
impact to the transportation
network and traveler safety is
minimized. The market
package includes incident
detection capabilities through
roadside surveillance devices
(e.g. CCTV) and through
regional coordination with
other traffic management,
maintenance and construction
management and emergency
management centers as well
as rail operations and event
promoters. Information from
these diverse sources is
collected and correlated by
this market package to detect
and verify incidents and
implement an appropriate
response. This market
package supports traffic
operations personnel in
developing an appropriate
response in coordination with
emergency management,
maintenance and construction
management, and other
incident response personnel to
confirmed incidents. The
response may include traffic
control strategy modifications
or resource coordination
between center subsystems.
Incident response also
includes presentation of

Planned

Intelligence Fusion
Center

Surrounding County
Highway
Operations/Dispatch
Surrounding County
Sheriff
Communications
Center
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Included Elements

information to affected
travelers using the Traffic
Information Dissemination
market package and
dissemination of incident
information to travelers
through the Broadcast
Traveler Information or
Interactive Traveler
Information market packages.
The roadside equipment used
to detect and verify incidents
also allows the operator to
monitor incident status as the
response unfolds. The
coordination with emergency
management might be through
a CAD system or through
other communication with
emergency field personnel.
The coordination can also
extend to tow trucks and other
allied response agencies and
field service personnel.

TMO09 Integrated This service package Planned Event Promoters

Decision Support | recommends courses of action IMS Command

and Demand to transportation operators in a Center

Management corridor, downtown area, or Indianapolis DPW
other heavily traveled area. Operations Center
Recommendations are based Indianapolis Fire
on an assessment of current Communications
and forecast transportation Center
network performance and Indianapolis Police
environmental conditions. Dispatch
Multi-modal transportation INDOT Arterial TMS
operational strategies are ;
created that consider all I(E,]Sr):tc;? Operations
modes and all roads in the Marion County Sheriff
travel area to correct network Dispatch
imbalances and effectively Private Parkin
manage available capacity. As Mana t g t
part of the operational gement system
strategies, this service SubL.Jr.ban.
package may also recommend Municipality :
lane restrictions, transit, Emergenpy Dispatch
parking, and toll strategies to Surrounding County
influence traveler route and Sheriff
mode choices to support Communications
active demand management Center
programs and policies TrafficWise Traveler
managing both traffic and the Information System
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Included Elements

environment. Operational
strategies, including demand
management
recommendations, are
coordinated to support
operational decisions by each
transportation operator that
are consistent with the
recommended strategy. All
recommended operational
strategies are based on
historical evaluation, real-time
assessment, and forecast of
the roadway network
performance based on
predicted travel demand
patterns. This service package
also collects air quality,
parking availability, transit
usage, and vehicle occupancy
data to support operational
strategies that manage and
balance capacity and demand.

TM13 Standard This service package Existing Beech Grove Public
Railroad Grade manages highway traffic at Works Operations
Crossing highway-rail intersections Beech Grove

(HRIs) where operational Roadside Equipment
requirements do not dictate Indianapolis DPW
more advanced features (e.g., Operations Center
where rail operational speeds Indianapolis DPW
are less than 80 miles per Roadside Equipment
hour). Both passive (e.g., the INDOT Arterial TMS
crossbuck sign) and active INDOT Arterial Traffic
warning systems (e.g., flashing Signals and Detection
lights and gates) are Lawrence Public
supported. (Note that passive Works/Street
systems exercise only the Department

single interface between the Lawrence Roadside
ITS Roadway Equipment and Equipment

the Driver in the physical Speedway Public
view.) These traditional HRI W[:)rks y

warning systems may also be .
augmented with other Spegdway Roadside
standard traffic management Equipment

devices. The warning systems SUbL,’r,ban,

are activated on notification of '\DA;‘S;'J;:(!K Street
an approaching train by . ,
interfaced wayside equipment. Operations/Dispatch
The equipment at the HRI may Suburban

also be interconnected with Municipality Street
adjacent signalized Department Roadside
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intersections so that local
control can be adapted to
highway-rail intersection
activities. Health monitoring of
the HRI equipment and
interfaces is performed;
detected abnormalities are
reported to both highway and
railroad officials through
wayside interfaces and
interfaces to the Traffic
Management Center.

Equipment
¢ Surrounding County
Highway
Operations/Dispatch
e Surrounding County
Highway Roadside
Equipment

TM16

Reversible Lane
Management

This service package provides
for the management of
reversible lane facilities. In
addition to standard
surveillance capabilities, this
service package includes
sensory functions that detect
wrong-way vehicles and other
special surveillance
capabilities that mitigate safety
hazards associated with
reversible lanes. The package
includes the field equipment,
physical lane access controls,
and associated control
electronics that manage and
control these special lanes.
This service package also
includes the equipment used
to electronically reconfigure
intersections and manage
right-of-way to address
dynamic demand changes and
special events.

Existing

¢ Indianapolis DPW
Operations Center

¢ Indianapolis DPW
Roadside Equipment

T™M17

Speed Warning
and Enforcement

This service package monitors
vehicle speeds and supports
warning drivers when their
speed is excessive. Also the
service includes notifications
to an enforcement agency to
enforce the speed limit of the
roadway. Speed monitoring
can be made via spot speed or
average speed
measurements. Roadside
equipment can display the
speed of passing vehicles
and/or suggest a safe driving
speed. Environmental

Planned

o |SP Dispatch

¢ Surrounding County
Highway
Operations/Dispatch

e Surrounding County
Highway Roadside
Equipment
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Status

conditions and vehicle
characteristics may be
monitored and factored into
the safe speed advisories that
are provided to the motorist.
For example, warnings can be
generated recognizing the
limitations of a given vehicle
for the geometry of the
roadway such as rollover risk
for tall vehicles. This service
focuses on monitoring of
vehicle speeds and
enforcement of the speed limit
while the variable speed limits
service (covered in TM20-
Variable Speed Limits service
package) focuses on varying
the posted speed limits to
create more uniform speeds
along a roadway, to promote
safer driving during adverse
conditions (such as fog) and/or
to reduce air pollution.

T™17 Speed Warning This service package monitors | Planned ¢ INDOT Indianapolis
and Enforcement | vehicle speeds and supports TMC
(INDOT Variable | warning drivers when their e INDOT Variable
Speed Limit speed is excessive. Also the Speed Limits Field
Enforcement) service includes notifications Equipment

to an enforcement agency to
enforce the speed limit of the
roadway. Speed monitoring
can be made via spot speed or
average speed
measurements. Roadside
equipment can display the
speed of passing vehicles
and/or suggest a safe driving
speed. Environmental
conditions and vehicle
characteristics may be
monitored and factored into
the safe speed advisories that
are provided to the motorist.
For example, warnings can be
generated recognizing the
limitations of a given vehicle
for the geometry of the
roadway such as rollover risk
for tall vehicles. This service
focuses on monitoring of
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vehicle speeds and
enforcement of the speed limit
while the variable speed limits
service (covered in TM20-
Variable Speed Limits service
package) focuses on varying
the posted speed limits to
create more uniform speeds
along a roadway, to promote
safer driving during adverse
conditions (such as fog) and/or
to reduce air pollution.

T™17 Speed Warning This service package monitors | Planned ¢ INDOT Indianapolis
and Enforcement | vehicle speeds and supports T™MC
(INDOT Work warning drivers when their ¢ INDOT Work Zone
Zone Speed speed is excessive. Also the Speed Warning Field
Enforcement) service includes notifications Equipment
to an enforcement agency to e ISP Dispatch

enforce the speed limit of the
roadway. Speed monitoring
can be made via spot speed or
average speed
measurements. Roadside
equipment can display the
speed of passing vehicles
and/or suggest a safe driving
speed. Environmental
conditions and vehicle
characteristics may be
monitored and factored into
the safe speed advisories that
are provided to the motorist.
For example, warnings can be
generated recognizing the
limitations of a given vehicle
for the geometry of the
roadway such as rollover risk
for tall vehicles. This service
focuses on monitoring of
vehicle speeds and
enforcement of the speed limit
while the variable speed limits
service (covered in TM20-
Variable Speed Limits service
package) focuses on varying
the posted speed limits to
create more uniform speeds
along a roadway, to promote
safer driving during adverse
conditions (such as fog) and/or
to reduce air pollution.
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Status
TM20 Variable Speed This service package sets Planned ¢ INDOT Indianapolis
Limits (INDOT variable speed limits along a TMC
Variable Speed roadway to create more e INDOT Variable
Limit uniform speeds, to promote Speed Limits Field
Enforcement) safer driving during adverse Equipment

conditions (such as fog),
and/or to reduce air pollution.
Also known as speed
harmonization, this service
monitors traffic and
environmental conditions
along the roadway. Based on
the measured data, the system
calculates and sets suitable
speed limits, usually by lane.
Equipment over and along the
roadway displays the speed
limits and additional
information such as basic
safety rules and current traffic
information. The system can
be centrally monitored and
controlled by a traffic
management center or it can
be autonomous. This service
establishes variable speed
limits and communicates the
speed limits to drivers. Speed
warnings and enforcement of
speeds limits, including
variable speed limits, is
covered in the TM17-Speed
Warning and Enforcement
service package.Variable
speed limits are an Active
Traffic Management (ATM)
strategy and are typically used
in conjunction with other ATM
strategies (such as TM22-
Dynamic Lane Management
and Shoulder Use and TM23-
Dynamic Roadway Warning).

TM22 Dynamic Lane This service package provides | Future e INDOT Indianapolis
Management for active management of T™MC
and Shoulder travel lanes along a roadway. ¢ INDOT Lane
Use (INDOT I- The package includes the field Management Field
465 Hard equipment, physical overhead Equipment
Shoulder lane signs and associated
Running) control electronics that are

used to manage and control
specific lanes and/or the
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shoulders. This equipment can
be used to change the lane
configuration on the roadway
according to traffic demand
and lane destination along a
typical roadway section or on
approach to or access from a
border crossing, multimodal
crossing or intermodal freight
depot. This package can be
used to allow temporary or
interim use of shoulders as
travel lanes. The equipment
can be used to electronically
reconfigure intersections and
interchanges and manage
right-of-way dynamically
including merges. Also, lanes
can be designated for use by
special vehicles only, such as
buses, high occupancy
vehicles (HOVs), vehicles
attending a special event, etc.
Prohibitions or restrictions of
types of vehicles from using
particular lanes can be
implemented.The lane
management system can be
centrally monitored and
controlled by a traffic
management center or it can
be autonomous. This service
also can include automated
enforcement equipment that
notifies the enforcement
agency of violators of the lane
controls.Dynamic lane
management and shoulder
use is an Active Traffic
Management (ATM) strategy
and is typically used in
conjunction with other ATM
strategies (such as TM20-
Variable Speed Limits and
TM12-Dynamic Roadway

Warning).
VS12 Vulnerable Road | This service package supports | Existing e Pedestrian
User Safety the sensing and warning e Suburban
(Suburban systems used to interact with Municipality Street
Municipality pedestrians, cyclists, and other Department CAV
Intersection non-motorized users that Roadside Equipment
Page | 95 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document @



Service
Package

2023 Indianapolis Regional ITS Architecture Document | 1.0

Service
Package Name

Service Package Description

Service
Package
Status

Included Elements

CAV) operate on the main vehicle e Suburban
roadways, or on pathways that Municipality Street
intersect the main vehicle Department
roadways. These systems Operations/Dispatch
allow automated warning or e Suburban

active protection for this class
of users. It integrates traffic,
pedestrian, and cyclist
information from roadside or
intersection detectors and new
forms of data from wirelessly
connected, non-motorized
traveler-carried mobile devices
to request right-of-way or to
inform non-motorized travelers
when to cross and how to
remain aligned with the
crosswalk or pathway based
on real-time Signal Phase and
Timing (SPaT) and MAP
information. In some cases,
priority will be given to non-
motorized travelers, such as
persons with disabilities who
need additional crossing time,
or in special conditions (e.g.,
weather) where non-motorized
travelers may warrant priority
or additional crossing time.
This service package will
enable a service call to be
routed to the traffic controller
from a mobile device of a
registered person with
disabilities after confirming the
direction and orientation of the
roadway that the individual is
intending to cross. It also
provides warnings to the non-
motorized user of possible
infringement of the crossing or
pathway by approaching
vehicles.

Municipality Street
Department Roadside
Equipment

Vehicles

Vulnerable Road User

VS12 Vulnerable Road | This service package supports | Planned e Pedestrian
User Safety the sensing and warning e Personal Computing
(VRU Safety) systems used to interact with Devices
pedestrians, cyclists, wheel e Suburban
chair users, scooter riders, and Municipality Street
other vulnerable road users Department CAV
that are on pathways that are Roadside Equipment
immediately adjacent to or e Suburban
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intersect the roadway. These
systems allow automated
warning or active protection for
this class of users. It integrates
traffic and vulnerable road
user information from roadside
or intersection detectors and
new forms of data from
wirelessly connected, traveler-
carried mobile devices to
request right-of-way or to
inform pedestrians when to
cross and how to remain
aligned with the crosswalk or
pathway based on real-time
Signal Phase and Timing
(SPaT) and MAP information.
In some cases, priority will be
given to non-motorized
travelers, such as persons with
disabilities who need
additional crossing time, orin
special conditions (e.g.,
weather) where non-motorized
travelers may warrant priority
or additional crossing time.
This service package will
enable a service call to be
routed to the traffic controller
from a mobile device of a
registered person with
disabilities after confirming the
direction and orientation of the
roadway that the individual is
intending to cross. It also
provides warnings to the
vulnerable road users of
possible infringement of the
crossing or pathway by
approaching vehicles.

Municipality Street
Department
Operations/Dispatch

e Suburban
Municipality Street
Department Roadside
Equipment

e Vehicles

¢ Vulnerable Road User

VS13 Intersection This service package enables | Future e Suburban
Safety Warning a connected vehicle Municipality Street
and Collision approaching an instrumented Department CAV
Avoidance signalized intersection to Roadside Equipment
(Suburban receive information from the e Suburban
Municipality infrastructure regarding the Municipality Street
Intersection signal timing and the geometry Department
CAV) of the intersection. The vehicle Operations/Dispatch
uses its speed and e Suburban
acceleration profile, along with Municipality Street
the signal timing and geometry Department Roadside
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ge ackage Name Status
information to determine if it Equipment
appears likely that the vehicle e Vehicles
will be able to pass safely ¢ Vulnerable Road User

through the intersection
without violating the signal or
colliding with other vehicles. If
the vehicle determines that
proceeding through the
intersection is unsafe, a
warning is provided to the
driver and/or collision
avoidance actions are taken,
depending on the automation
level of the vehicle.

WX01 Weather Data This service package collects Existing ¢ Indianapolis Airport
Collection current road and weather Field Devices

conditions using data collected e Indianapolis DPW
from environmental sensors Operations Center
deployed on and about the ¢ INDOT Indianapolis
roadway. It also collects data T™MC
from vehicles in the road e INDOT MCO
network that can be used to Management
directly measure or infer e RWIS Sensors

current environmental
conditions. It leverages vehicle
on-board systems that
measure temperature, sense
current weather conditions
(rain and sun sensors) and
also can monitor aspects of
the vehicle operational status
(e.g., use of headlights,
wipers, and traction control
system) to gather information
about local environmental
conditions. In addition,
environmental sensor systems
located on Maintenance and
Construction Vehicles are also
potential data sources. The
collected environmental data is
used by the Weather
Information Processing and
Distribution service package to
process the information and
make decisions on operations.
The collected environmental
data may be aggregated,
combined with data attributes
and sent to meteorological
systems for data qualification

Page | 98 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document @



2023 Indianapolis Regional ITS Architecture Document | 1.0

Service Service . sl SOED
Packa Pack Nam Service Package Description Package Included Elements
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and further data consolidation.
The service package may also
request and receive qualified
data sets from meteorological
systems.

WX02 Weather This service package Existing Indianapolis Airport
Information processes and distributes the Management
Processing and environmental information Systems
Distribution collected from the Weather Indianapolis DPW

Data Collection service Operations Center
package. This service package INDOT Indianapolis
uses the environmental data to T™MC
detect environmental hazards INDOT MCO
such as icy road conditions, Management
high winds, dense fog, etc. so Surface
operational centers and Transportation
decision support systems can Weather Service
make decision on corrective Weather Services
actions to take. The continuing
updates of road condition
information and current
temperatures can be used to
more effectively deploy road
maintenance resources, issue
general traveler advisories,
issue location specific
warnings to drivers using the
Traffic Information
Dissemination service
package, and aid operators in
scheduling work activity.
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6 Roles and Responsibilities

An Operational Concept identifies the roles and responsibilities that each
participating agency must undertake to provide the ITS services included in the ITS
Architecture. Changing needs may arise that will require an agreement to be formed
between all affected parties that defines new or additional roles. Defining the roles
and responsibilities of the participating stakeholders in the region and the willingness
of agencies to accept their roles and responsibilities is an important step in realizing
the common goal of an interoperable ITS system throughout the region.

Table 4 lists the roles and responsibilities of stakeholders involved in delivering the
existing and planned Services and Projects included in this ITS architecture. Included
are stakeholders' roles and responsibilities for planning, implementing, managing and
operating transportation systems and the ITS applications selected to address
operational needs. Stakeholders and their roles and responsibilities are grouped by
specific service areas to which they are related. These roles and responsibilities are
presented in high-level terms sufficient to understand current relationships and future
integration opportunities.
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Table 4 — Roles and Responsibilities

Stakeholder RR Description RR Status

Roles and Responsibilities Area: Archived Data Systems for Indianapolis Region

City of Beech Grove Analyze traffic data for planning purposes Existing
City of Beech Grove Collect and store traffic data Existing
City of Lawrence Analyze traffic data for planning purposes Existing
City of Lawrence Collect and store traffic data Existing
Indiana Department of Transportation Analyze traffic data for planning purposes Existing
Indiana Department of Transportation Assist universities with research as needed Existing
Indiana Department of Transportation Collect and store traffic data Existing
Indiana Department of Transportation Provide traffic data to requesting agencies Existing
Indiana Department of Transportation District Level Analyze traffic data for planning purposes Existing
Indiana Department of Transportation District Level Collect and store traffic data Existing
Indiana Department of Transportation District Level Provide traffic data to 511 Planned
Indiana Department of Transportation District Level Provide traffic data to requesting agencies Existing
Indiana Department of Transportation District Level Provide traffic data to Trafficwise website Planned
Indiana State Police Collect and store incident reports Existing
Indianapolis Department of Public Works Analyze traffic data for planning purposes Existing
Indianapolis Department of Public Works Collect and store traffic data Existing
Indianapolis Department of Public Works Provide traffic data to requesting agencies Existing
Indianapolis Downtown, Inc. Collect and store parking data Existing
Indianapolis Fire Department Collect and store incident reports Existing
Indianapolis MPO Support online traffic data archive Future
Indianapolis MPO Analyze traffic and parking data for planning purposes Existing
Indianapolis MPO Collect and store traffic and parking data Existing
Indianapolis MPO Provide traffic data to requesting agencies Existing
Indianapolis Police Department Collect and store incident reports Existing
Indianapolis Public Transportation Corporation/IndyGo | Analyze transit data for planning purposes Existing
Indianapolis Public Transportation Corporation/IndyGo | Collect and store transit data Existing
Marion County Sheriffs Office Collect and store incident reports Existing
Suburban Municipalities Analyze traffic data for planning purposes Existing
Suburban Municipalities Collect and store traffic data Existing
Surrounding Counties Analyze traffic data for planning purposes Existing
Surrounding Counties Collect and store traffic data Existing
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Stakeholder RR Description RR Status

Town of Speedway Analyze traffic data for planning purposes Existing

Town of Speedway Collect and store traffic data Existing

Traffic Data Archive Users Group Access online traffic data Future

Universities Analyze traffic data for research purposes Existing

Universities Distribute research results Existing

Roles and Responsibilities Area: City of Carmel Electric Vehicle Charging

City of Carmel Deploy and operate electric charging stations. Planned

Travelers Enable and use in-vehicle secure payment application or services for Planned
payment of electic vehicle charging transactions when available.

Roles and Responsibilities Area: City of Carmel Fiber Installation

City of Carmel Operates traffic signal systems for the City of Carmel. Planned

City of Carmel Operates and maintains closed-circuit televisions (CCTVs) and field Planned
SEensors.

Roles and Responsibilities Area: City of Carmel ITS Traffic Cameras

City of Carmel | Operates and maintains ITS Cameras. | Existing

Roles and Responsibilities Area: City of Carmel Smart Parking

City of Carmel Manages parking in the City of Carmel, including dissemination of parking | Planned
information to travelers.

City of Carmel Provides parking information to travelers. Planned

Travelers Load traveler information application on mobile device. Planned

Travelers Pay parking fees electronically. Planned

Roles and Responsibilities Area: City of Greenwood Signal and Detection Implementation

Suburban Municipalities | Install and operate traffic signals (local routes) | Planned

Roles and Responsibilities Area: City of Greenwood Signal Preemption

Suburban Municipalities Install and maintain signal preemption equipment. Planned

Suburban Municipalities Install and operate traffic signals (local routes) Planned

Roles and Responsibilities Area: City of Greenwood Traffic Flow and Queue Mitigation

Suburban Municipalities | Install and operate traffic signals (local routes) | Existing

Roles and Responsibilities Area: Emergency Management for Indianapolis Region

Ambulance/Emergency Services Respond to emergencies Existing

Ambulance/Emergency Services Receive and process emergency calls Existing

Ambulance/Emergency Services Provide emergency medical services Existing

City of Beech Grove Respond to emergencies Existing

City of Beech Grove Receive and process emergency calls Existing
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Stakeholder RR Description RR Status
City of Beech Grove Support evacuation Existing
City of Beech Grove Establish emergency command (local routes) Existing
City of Beech Grove Provide emergency medical services Existing
City of Lawrence Respond to emergencies Existing
City of Lawrence Support evacuation Existing
City of Lawrence Receive and process emergency calls Existing
City of Lawrence Establish emergency command (local routes) Existing
City of Lawrence Provide emergency medical services Existing
CTASC Coordinate emergency response between agencies Existing
CTASC Enact emergency plans Existing
CTASC Enact evacuation plan Existing
DTN Initiate weather emergency warnings Existing
Event Promoters/Special Events Support evacuation Existing
Event Promoters/Special Events Coordinate emergency response between agencies Existing
Event Promoters/Special Events Enact emergency plans Existing
Indiana Department of Transportation Coordinate emergency response between agencies Existing
Indiana Department of Transportation Enact evacuation plan Existing
Indiana Department of Transportation District Level Receive and process emergency calls Existing
Indiana Department of Transportation District Level Support evacuation Existing
Indiana Department of Transportation District Level Respond to emergencies Existing
Indiana State Police Receive and process emergency calls Existing
Indiana State Police Support evacuation Existing
Indiana State Police Respond to emergencies Existing
Indiana State Police Establish emergency command (state routes) Existing
Indianapolis Airport Authority Receive and process emergency calls Existing
Indianapolis Airport Authority Respond to emergencies Existing
Indianapolis Airport Authority Coordinate emergency response between agencies Existing
Indianapolis Airport Authority Enact emergency plans Existing
Indianapolis Airport Authority Establish emergency command (on-site) Existing
Indianapolis Capital Improvements Board Coordinate emergency response between agencies Existing
Indianapolis Capital Improvements Board Enact emergency plans Existing
Indianapolis Capital Improvements Board Enact evacuation plan Existing
Indianapolis Department of Public Works Support evacuation Existing
Indianapolis Department of Public Works Respond to emergencies Existing
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Stakeholder RR Description RR Status
Indianapolis Department of Public Works Receive and process emergency calls Existing
Indianapolis Emergency Management Agency Coordinate emergency response between agencies Existing
Indianapolis Emergency Management Agency Enact emergency plans Existing
Indianapolis Emergency Management Agency Enact evacuation plan Existing
Indianapolis Fire Department Receive and process emergency calls Existing
Indianapolis Fire Department Respond to emergencies Existing
Indianapolis Fire Department Provide emergency medical services Existing
Indianapolis Motor Speedway Coordinate emergency response between agencies Existing
Indianapolis Motor Speedway Enact emergency plans Existing
Indianapolis Motor Speedway Enact evacuation plan Existing
Indianapolis Police Department Support evacuation Existing
Indianapolis Police Department Respond to emergencies Existing
Indianapolis Police Department Receive and process emergency calls Existing
Indianapolis Police Department Establish emergency command (local routes) Existing
Indianapolis Public Transportation Corporation/IndyGo | Respond to emergencies Existing
Indianapolis Public Transportation Corporation/IndyGo | Support evacuation Existing
Indianapolis Schools Receive and process emergency calls Existing
Indianapolis Schools Respond to emergencies Existing
Indianapolis Schools Enact emergency plans Existing
Indianapolis Schools Enact evacuation plan Existing
Indianapolis Schools Establish emergency command (on-site) Existing
Major Employers Respond to emergencies Existing
Major Employers Enact emergency plans Existing
Major Employers Enact evacuation plans Existing
Major Employers Establish emergency command (on-site) Existing
Marion County Sheriffs Office Respond to emergencies Existing
Marion County Sheriffs Office Receive and process emergency calls Existing
Marion County Sheriffs Office Establish emergency command (local routes) Existing
Media Services Initiate general emergency warnings Existing
MESA System Users Receive and process emergency calls Existing
MESA System Users Respond to emergencies Existing
National Weather Service Initiate weather emergency warnings Existing
Railroad Agencies Coordinate emergency response between agencies Existing
Railroad Agencies Enact emergency plans Existing
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Stakeholder RR Description RR Status
Suburban Municipalities Support evacuation Existing
Suburban Municipalities Receive and process emergency calls Existing
Suburban Municipalities Respond to emergencies Existing
Suburban Municipalities Establish emergency command (local routes) Existing
Suburban Municipalities Provide emergency medical services Existing
Surrounding Counties Respond to emergencies Existing
Surrounding Counties Support evacuation Existing
Surrounding Counties Receive and process emergency calls Existing
Surrounding Counties Establish emergency command (local routes) Existing
Surrounding Counties Provide emergency medical services Existing
Towing Operators Respond to emergencies Existing
Town of Speedway Receive and process emergency calls Existing
Town of Speedway Support evacuation Existing
Town of Speedway Respond to emergencies Existing
Town of Speedway Establish emergency command (local routes) Existing
Town of Speedway Provide emergency medical services Existing
Utility Companies Respond to emergencies Existing
Roles and Responsibilities Area: Emissions Management for the Indianapolis Region
Indianapolis Department of Public Works | Monitor air quality | Existing
Roles and Responsibilities Area: Freeway Management for Indianapolis Region
Indiana Department of Transportation Monitor freeway system Existing
Indiana Department of Transportation District Level Detect and verify incidents on freeway Existing
Indiana Department of Transportation District Level Determine alternate routes for freeways Existing
Indiana Department of Transportation District Level Install and operate ITS freeway devices to collect and disseminate data Existing
Indiana Department of Transportation District Level Manage freeway service patrols Existing
Indiana Department of Transportation District Level Monitor freeway system Existing
Indiana State Police Monitor vehicle speeds (state routes) Existing
Roles and Responsibilities Area: HAZMAT Response for Indianapolis Region
Ambulance/Emergency Services Respond to HAZMAT incidents Existing
Ambulance/Emergency Services Provide emergency medical services at HAZMAT incidents Existing
City of Beech Grove Respond to HAZMAT incidents (local routes) Existing
City of Beech Grove Request HAZMAT incident response aid when necessary Existing
City of Beech Grove Coordinate HAZMAT incident site cleanup (local routes) Existing
City of Beech Grove Establish HAZMAT incident command (local routes) Existing
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Stakeholder RR Description RR Status
City of Beech Grove Isolate HAZMAT incident site (local routes) Existing
City of Beech Grove Provide HAZMAT aid to other responders Existing
City of Beech Grove Provide traffic control at HAZMAT incident sites (local routes) Existing
City of Lawrence Respond to HAZMAT incidents (local routes) Existing
City of Lawrence Request HAZMAT incident response aid when necessary Existing
City of Lawrence Coordinate HAZMAT incident site cleanup (local routes) Existing
City of Lawrence Establish HAZMAT incident command (local routes) Existing
City of Lawrence Isolate HAZMAT incident site (local routes) Existing
City of Lawrence Provide HAZMAT aid to other responders Existing
City of Lawrence Provide traffic control at HAZMAT incident sites (local routes) Existing
Indiana Department of Transportation District Level Respond to HAZMAT incidents Existing
Indiana Department of Transportation District Level Coordinate HAZMAT incident response between agencies (state routes) Existing
Indiana Department of Transportation District Level Coordinate HAZMAT incident site cleanup (state routes) Existing
Indiana Department of Transportation District Level Provide traffic control at HAZMAT incident sites (state routes) Existing
Indiana State Police Respond to HAZMAT incidents Existing
Indiana State Police Coordinate HAZMAT incident response between agencies (state routes) Existing
Indiana State Police Isolate HAZMAT incident site (state routes) Existing
Indianapolis Airport Authority Respond to HAZMAT incidents (on-site) Existing
Indianapolis Airport Authority Request HAZMAT incident response aid when necessary Existing
Indianapolis Airport Authority Coordinate HAZMAT incident site cleanup (on-site) Existing
Indianapolis Airport Authority Establish HAZMAT incident command (on-site) Existing
Indianapolis Airport Authority Provide HAZMAT aid to other responders Existing
Indianapolis Department of Public Works Request HAZMAT incident response aid when necessary Existing
Indianapolis Department of Public Works Respond to HAZMAT incidents Existing
Indianapolis Department of Public Works Coordinate HAZMAT incident site cleanup (local routes) Existing
Indianapolis Department of Public Works Provide HAZMAT aid to other responders Existing
Indianapolis Department of Public Works Provide traffic control at HAZMAT incident sites (local routes) Existing
Indianapolis Emergency Management Agency Coordinate large-scale HAZMAT incident response between agencies Existing
Indianapolis Fire Department Request HAZMAT incident response aid when necessary Existing
Indianapolis Fire Department Respond to HAZMAT incidents (local and state routes) Existing
Indianapolis Fire Department Coordinate HAZMAT incident response (local and state routes) Existing
Indianapolis Fire Department Establish HAZMAT incident command (local and state routes) Existing
Indianapolis Fire Department HAZMAT incident site cleanup (local and state routes) Existing
Indianapolis Fire Department Provide HAZMAT aid to other responders Existing
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Stakeholder RR Description RR Status
Indianapolis Police Department Respond to HAZMAT incidents Existing
Indianapolis Police Department Coordinate HAZMAT incident response between agencies (local routes) Existing
Indianapolis Police Department Isolate HAZMAT incident site (local routes) Existing
Major Employers Request HAZMAT incident response aid when necessary Existing
Major Employers Respond to HAZMAT incidents (on-site) Existing
Major Employers Coordinate HAZMAT incident site cleanup (on-site) Existing
Major Employers Establish HAZMAT incident command (on-site) Existing
Marion County Sheriffs Office Respond to HAZMAT incidents Existing
Marion County Sheriffs Office Coordinate HAZMAT incident response (local routes) Existing
Marion County Sheriffs Office Isolate HAZMAT incident site (local routes) Existing
Suburban Municipalities Respond to HAZMAT incidents (local routes) Existing
Suburban Municipalities Request HAZMAT incident response aid when necessary Existing
Suburban Municipalities Coordinate HAZMAT incident site cleanup (local routes) Existing
Suburban Municipalities Establish HAZMAT incident command (local routes) Existing
Suburban Municipalities Isolate HAZMAT incident site (local routes) Existing
Suburban Municipalities Provide HAZMAT aid to other responders Existing
Suburban Municipalities Provide traffic control at HAZMAT incident sites (local routes) Existing
Surrounding Counties Request HAZMAT incident response aid when necessary Existing
Surrounding Counties Respond to HAZMAT incidents (local routes) Existing
Surrounding Counties Coordinate HAZMAT incident site cleanup (local routes) Existing
Surrounding Counties Establish HAZMAT incident command (local routes) Existing
Surrounding Counties Isolate HAZMAT incident site (local routes) Existing
Surrounding Counties Provide HAZMAT aid to other responders Existing
Surrounding Counties Provide traffic control at HAZMAT incident sites (local routes) Existing
Towing Operators Respond to HAZMAT incidents (local and state routes) Existing
Towing Operators HAZMAT incident site cleanup (local and state routes) Existing
Town of Speedway Respond to HAZMAT incidents (local routes) Existing
Town of Speedway Request HAZMAT incident response aid when necessary Existing
Town of Speedway Coordinate HAZMAT incident site cleanup (local routes) Existing
Town of Speedway Establish HAZMAT incident command (local routes) Existing
Town of Speedway Isolate HAZMAT incident site (local routes) Existing
Town of Speedway Provide HAZMAT aid to other responders Existing
Town of Speedway Provide traffic control at HAZMAT incident sites (local routes) Existing
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Stakeholder RR Description RR Status

Roles and Responsibilities Area: Incident Management for Indianapolis Region

Ambulance/Emergency Services Respond to incidents Existing
Ambulance/Emergency Services Provide emergency medical services at incidents Existing
City of Beech Grove Respond to incidents Existing
City of Beech Grove Coordinate incident site cleanup (local routes) Existing
City of Beech Grove Create incident reports Existing
City of Beech Grove Establish incident command (local routes) Existing
City of Beech Grove Provide traffic control at incident sites (local routes) Existing
City of Lawrence Respond to incidents Existing
City of Lawrence Coordinate incident site cleanup (local routes) Existing
City of Lawrence Create incident reports Existing
City of Lawrence Establish incident command (local routes) Existing
City of Lawrence Provide traffic control at incident sites (local routes) Existing
Event Promoters/Special Events Develop special event traffic plans Existing
Indiana Department of Transportation District Level Respond to incidents Existing
Indiana Department of Transportation District Level Coordinate incident site cleanup (state routes) Existing
Indiana Department of Transportation District Level Create incident reports Existing
Indiana Department of Transportation District Level Provide traffic control at incident sites (state routes) Existing
Indiana State Police Respond to incidents Existing
Indiana State Police Create incident reports Existing
Indiana State Police Establish incident command (state routes) Existing
Indianapolis Department of Public Works Respond to incidents Existing
Indianapolis Department of Public Works Coordinate incident site cleanup (local routes) Existing
Indianapolis Department of Public Works Create incident reports Existing
Indianapolis Department of Public Works Provide traffic control at incident sites (local routes) Existing
Indianapolis Downtown, Inc. Develop special event traffic plans Existing
Indianapolis Fire Department Respond to incidents Existing
Indianapolis Fire Department Create incident reports Existing
Indianapolis Motor Speedway Develop special event traffic plans Existing
Indianapolis Police Department Respond to incidents Existing
Indianapolis Police Department Create incident reports Existing
Indianapolis Police Department Establish incident command (local routes) Existing
Major Employers Develop traffic plans Existing
Marion County Sheriffs Office Respond to incidents Existing
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Stakeholder RR Description RR Status
Marion County Sheriffs Office Create incident reports Existing
Marion County Sheriffs Office Establish incident command (local routes) Existing
Railroad Agencies Develop incident response plans Existing
Suburban Municipalities Respond to incidents Existing
Suburban Municipalities Coordinate incident site cleanup (local routes) Existing
Suburban Municipalities Create incident reports Existing
Suburban Municipalities Establish incident command (local routes) Existing
Suburban Municipalities Provide traffic control at incident sites (local routes) Existing
Surrounding Counties Respond to incidents Existing
Surrounding Counties Coordinate incident site cleanup (local routes) Existing
Surrounding Counties Create incident reports Existing
Surrounding Counties Establish incident command (local routes) Existing
Surrounding Counties Provide traffic control at incident sites (local routes) Existing
Towing Operators Respond to incidents Existing
Towing Operators Provide incident site cleanup (local and state routes) Existing
Town of Speedway Respond to incidents Existing
Town of Speedway Coordinate incident site cleanup (local routes) Existing
Town of Speedway Create incident reports Existing
Town of Speedway Establish incident command (local routes) Existing
Town of Speedway Provide traffic control at incident sites (local routes) Existing
Roles and Responsibilities Area: Indianapolis Transit Signal Priority
Indianapolis Department of Public Works Provide transit signal priority for Indianapolis Public Transportation Existing
Corporation/IndyGo.
Indianapolis Public Transportation Corporation/IndyGo | Provide on-board functionality needed to implement bus tracking and Planned
signal priority at local/state route intersections
Roles and Responsibilities Area: INDOT Automated Work Zone Speed Limit Enforcement
Indiana Department of Transportation Provide maintenance and construction information to the traveling public Planned
using portable DMS devices.
Indiana Department of Transportation Manage work zones for INDOT maintenance and construction activities, Planned
and monitor work zone safety with field equipment and vehicles.
Indiana Department of Transportation Coordinate construction planning with other maintenance and construction | Planned
agencies
Indiana Department of Transportation Monitor freeway system Planned
Indiana State Police Support enforcing designated speed limit in Work Zone area. Planned
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Stakeholder

RR Description

RR Status

Indiana State Police Receive vehicle speeds from INDOT speed monitoring system. Planned

Roles and Responsibilities Area: INDOT 1-465 Hard Shoulder Running

Indiana Department of Transportation | Manage freeway lanes dynamically to meet traffic demands. | Planned

Roles and Responsibilities Area: INDOT 1-465 Ramp Metering

Indiana Department of Transportation Operate and coordinate traffic control devices, traffic sensors, and CCTVs | Existing
on INDOT freeways, including the ability to control traffic on overflow
ramps.

Indiana Department of Transportation Monitor traffic images and traffic flow data through CCTVs and field Existing
sensors, and maintain operational control of its own field equipment.

Indiana Department of Transportation Own, operate, and maintain DMS. Existing

Indiana Department of Transportation Monitor freeway system Existing

Roles and Responsibilities Area: INDOT Marion County Signal and CCTV

Indiana Department of Transportation District Level Install and operate ITS surface street devices to collect and disseminate Existing
data (state routes)

Indiana Department of Transportation District Level Install and operate traffic signals (state routes) Existing

Roles and Responsibilities Area: INDOT Truck Parking Information Management System (TPIMS)

Indiana Department of Transportation Monitor and manage parking availability at rest areas. Planned

Indiana Department of Transportation Provide Truck Parking availability information on INDOT DMS. Planned

Indiana Department of Transportation Communicate truck parking availability information upstream to Planned
commercial vehicle operators.

Roles and Responsibilities Area: INDOT Variable Speed Limit Enforcement

Indiana Department of Transportation Monitor traffic images and traffic flow data through CCTVs and field Existing
sensors, and maintain operational control of its own field equipment.

Indiana Department of Transportation Monitor freeway system Existing

Roles and Responsibilities Area: IndyGo Bus Rapid Transit System

Indianapolis Department of Public Works Provide transit signal priority for Indianapolis Public Transportation Planned
Corporation/IndyGo.

Indianapolis Public Transportation Corporation/IndyGo | Provide on-board functionality needed to implement bus tracking and Planned
signal priority at local/state route intersections

Roles and Responsibilities Area: Maintenance and Construction for Indianapolis Region

City of Beech Grove Coordinate construction activities with other maintenance and construction | Existing
agencies

City of Beech Grove Maintain local routes including snow and ice control, pavement Existing
maintenance, and ITS devices (including traffic signals)
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Stakeholder RR Description RR Status

City of Lawrence Coordinate construction activities with other maintenance and construction | Existing
agencies

City of Lawrence Maintain local routes including snow and ice control, pavement Existing
maintenance, and ITS devices (including traffic signals)

Indiana Department of Transportation Coordinate construction planning with other maintenance and construction | Existing
agencies

Indiana Department of Transportation District Level Coordinate construction activities with other maintenance and construction | Existing
agencies

Indiana Department of Transportation District Level Install and operate RWIS sensors to collect road weather data Existing

Indiana Department of Transportation District Level Maintain state routes including snow and ice control, pavement Existing
maintenance, and ITS devices (including traffic signals)

Indianapolis Airport Authority Coordinate construction activities with other maintenance and construction | Existing
agencies

Indianapolis Airport Authority Maintain on-site and local routes including snow and ice control, pavement | Existing
maintenance, and ITS devices

Indianapolis Department of Public Works Coordinate construction activities with other maintenance and construction | Existing
agencies

Indianapolis Department of Public Works Install and operate RWIS sensors to collect road weather data Existing

Indianapolis Department of Public Works Maintain local routes including snow and ice control, pavement Existing
maintenance, and ITS devices (including traffic signals)

Indianapolis MPO Coordinate construction planning between maintenance and construction Existing
agencies

Private Maintenance Companies Provide maintenance of ITS devices, including traffic signals, DMS, CCTV, | Existing
HAR, vehicle detection, and lighting systems

RWIS Users Install and operate RWIS sensors to collect road weather data Existing

Suburban Municipalities Coordinate construction activities with other maintenance and construction | Existing
agencies

Suburban Municipalities Maintain local routes including snow and ice control, pavement Existing
maintenance, and ITS devices (including traffic signals)

Surrounding Counties Coordinate construction activities with other maintenance and construction | Existing
agencies

Surrounding Counties Maintain local routes including snow and ice control, pavement Existing
maintenance, and ITS devices (including traffic signals)

Town of Speedway Coordinate construction activities with other maintenance and construction | Existing
agencies
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Stakeholder RR Description RR Status

Town of Speedway Maintain local routes including snow and ice control, pavement Existing
maintenance, and ITS devices (including traffic signals)

Roles and Responsibilities Area: Parking Management for Indianapolis Region

Indianapolis Airport Authority Receive, process, and respond to online parking reservation requests Existing

Indianapolis Airport Authority Maintain inventory of airport parking facilities Existing

Indianapolis Airport Authority Monitor airport parking Existing

Indianapolis Downtown, Inc. Develop special event parking plans Existing

Indianapolis Downtown, Inc. Facilitate transit parking programs (i.e. park and ride) Existing

Indianapolis Downtown, Inc. Maintain inventory of Downtown parking garages Existing

Indianapolis Downtown, Inc. Monitor downtown parking Existing

Indianapolis Downtown, Inc. Monitor meter occupancy levels Existing

Roles and Responsibilities Area: Suburban Municipality CAV Roles and Responsibilities

Generic CAV Stakeholder Provide security and credentials management support and certificates for Future
connected vehicle operations.

Pedestrian Request right-of-way before crossing the roadway. Existing

Suburban Municipalities Operate traffic network safely and efficiently with utilization of Connected Future
Vehicle technologies.

Suburban Municipalities Provide security for CAV communications between vehicles and the Future
roadside.

Suburban Municipalities Install and operate traffic signals (local routes) Existing

Travelers Install and operate in-vehicle CAV equipment. Future

Roles and Responsibilities Area: Surface Street Management for Indianapolis Region

City of Beech Grove Determine alternate routes for surface streets (local routes) Existing

City of Beech Grove Install and operate traffic signals (local routes) Existing

City of Lawrence Determine alternate routes for surface streets (local routes) Existing

City of Lawrence Install and operate traffic signals (local routes) Existing

Indiana Department of Transportation District Level Detect and verify incidents on surface street system (state routes) Planned

Indiana Department of Transportation District Level Determine alternate routes for surface streets (state routes) Existing

Indiana Department of Transportation District Level Install and operate ITS surface street devices to collect and disseminate Existing
data (state routes)

Indiana Department of Transportation District Level Install and operate traffic signals (state routes) Existing

Indiana Department of Transportation District Level Monitor surface street system (state routes) Existing

Indianapolis Airport Authority Install and operate ITS surface street devices to collect and disseminate Planned
data (on-site)
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Stakeholder RR Description RR Status
Indianapolis Airport Authority Install and operate traffic signals (on-site and local routes) Existing
Indianapolis Department of Public Works Detect and verify incidents on surface street system (local routes) Planned
Indianapolis Department of Public Works Determine alternate routes for surface streets (local routes) Existing
Indianapolis Department of Public Works Install and operate ITS surface street devices to collect and disseminate Planned
data (local routes)
Indianapolis Department of Public Works Install and operate traffic signals (local routes) Existing
Indianapolis Department of Public Works Manage downtown wayfinding sign system Existing
Indianapolis Department of Public Works Monitor surface street system (local routes) Planned
Indianapolis Downtown, Inc. Manage downtown wayfinding sign system Existing
Suburban Municipalities Determine alternate routes for surface streets (local routes) Existing
Suburban Municipalities Install and operate traffic signals (local routes) Existing
Surrounding Counties Determine alternate routes for surface streets (local routes) Existing
Surrounding Counties Install and operate traffic signals (local routes) Existing
Town of Speedway Determine alternate routes for surface streets (local routes) Existing
Town of Speedway Install and operate traffic signals (local routes) Existing
Roles and Responsibilities Area: Transit Services for Indianapolis Region
Central Indiana Regional Transportation Authority Plan, coordinate, and operate regional transit initiatives Planned
Indiana University Health Operate and maintain people mover Existing
Indianapolis Airport Authority Provide airport-to-parking facility shuttle services Existing
Indianapolis Public Transportation Corporation/IndyGo | Manage regional ridesharing program (Central Indiana Commuter Existing
Services)
Indianapolis Public Transportation Corporation/IndyGo | Provide fixed route bus services for the region Existing
Indianapolis Public Transportation Corporation/IndyGo | Provide on-board functionality needed to implement bus tracking and Planned
signal priority at local/state route intersections
Indianapolis Public Transportation Corporation/IndyGo | Provide paratransit service for the region Existing
Indianapolis Schools Provide fixed route school bus services for the region Existing
Taxi Companies Provide regional demand-responsive transportation service Existing
Roles and Responsibilities Area: Transportation Security for the Indianapolis Region
CTASC Monitor video surveillance information received from other agencies Planned
Indiana Department of Transportation Monitor infrastructure (state routes) Existing
Indiana Department of Transportation District Level Monitor infrastructure (state routes) Existing
Indiana Department of Transportation District Level Provide video surveillance to authorized security agencies Planned
Indiana State Police Monitor video surveillance information received from other agencies Existing
Indianapolis Airport Authority Monitor infrastructure (on-site) Existing
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Stakeholder RR Description RR Status

Indianapolis Department of Public Works Monitor infrastructure (local routes) Future

Indianapolis Public Transportation Corporation/IndyGo | Monitor infrastructure (in-vehicle) Planned

Railroad Agencies Monitor infrastructure (rail system) Existing

Roles and Responsibilities Area: Traveler Information for Indianapolis Region

DTN Provide value-added weather information Existing

DTN Provide weather alerts Existing

Event Promoters/Special Events Maintain special event website Existing

Indiana Department of Transportation Disseminate traffic, incident, and maintenance information via 511 system | Planned

Indiana Department of Transportation District Level Disseminate traffic, incident, and maintenance information to emergency Existing
management agencies

Indiana Department of Transportation District Level Disseminate traffic, incident, and maintenance information to freeway Existing
service patrols

Indiana Department of Transportation District Level Disseminate traffic, incident, and maintenance information to travelers and | Existing
the media

Indiana Department of Transportation District Level Disseminate traffic, incident, and maintenance information via 511 system | Planned

Indiana Department of Transportation District Level Disseminate traffic, incident, and maintenance information via Trafficwise Planned
website

Indianapolis Airport Authority Maintain airport website (online parking reservations, etc.) Existing

Indianapolis Capital Improvements Board Maintain convention center information kiosks Existing

Indianapolis Downtown, Inc. Publish parking statistics Existing

Indianapolis Downtown, Inc. Maintain website (downtown tourism) Existing

Indianapolis Public Transportation Corporation/IndyGo | Disseminate real-time arrival data Planned

Indianapolis Public Transportation Corporation/IndyGo | Maintain Central Indiana Commuter Services website (online ridesharing Existing
reservations)

Indianapolis Public Transportation Corporation/IndyGo | Maintain IndyGo website (schedules, fares, etc.) Existing

Indianapolis Public Transportation Corporation/IndyGo | Maintain transit information hotline Existing

Media Services Disseminate traffic video surveillance data Existing

Media Services Disseminate traffic video surveillance data provided by others Planned

National Weather Service Provide weather alerts Existing

National Weather Service Provide weather information Existing

Travelers Report traffic and incident information to emergency services by calling Existing
911.

Travelers Report traffic and incident information to travelling public, INDOT Traffic Existing
Management Center, emergency services and any other relevant agency
using crowdsourcing applications such as WAZE and TrafficWise.
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Stakeholder RR Description RR Status

Roles and Responsibilities Area: z Electric Vehicle Charging Stations (example)

AES Corporation Provide electric utility in the Indianapolis area. Existing

Electric Vehicle Charging Services Deploy and operate electric charging stations. Planned

Financial Institutions Provide financial services. Existing

Indiana Department of Transportation Provide electric charging station information to travelers. Planned

Private Traveler Services Provide travel related information including electric charging stations Existing
information to travelers.

Travelers Enable and use in-vehicle secure payment application or services for Future
payment of electic vehicle charging transactions when available.

Travelers Enable and use personal payment device secure payment application or Planned
services for payment of electic vehicle charging transactions when
available.

Travelers Load traveler information application on mobile device. Planned

Roles and Responsibilities Area: z Multimodal Accessible Travel En-Route Guidance (example project)

Indianapolis Public Transportation Corporation/IndyGo | Provide transit fares, schedule and schedule adherence information to Future
multimodal transportation service.

Private Traveler Services Provide pre-trip and en-route trip guidance services for travelers on Future
multimodal trips..

Suburban Municipalities Provide real-time road network conditions and incident information to Future
inform multimodal trip guidance services.

Travelers Install and use multimodal trip guidance applications on personal Future
computing devices and in-vehicle systems.

Roles and Responsibilities Area: z Multimodal Accessible Travel Payment Integration (example project)

Financial Institutions Provide administration and management of payments associated with Planned
multimodal travel, transit, shared use transportation services, parking
payments, and other e-payments.

Indianapolis Public Transportation Corporation/IndyGo | Manage transit fare collection, supporting payment reconciliation with links | Planned
to financial institutions and enforcement agencies for fare violations.

Private Parking Service Providers Manage control of field parking management systems, supporting payment | Planned
reconciliation with links to financial institutions.

Private Traveler Services Support user payments for traveler services that are provided by or Planned
procured through the traveler services.

Travelers Pay for services through personal computing device, vehicles user Planned
interface or public kiosks.
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Stakeholder RR Description RR Status

Roles and Responsibilities Area: z Multimodal Accessible Travel Planning (example project)

Electric Vehicle Charging Services Support electric charging station reservations and payment for electric Planned
charging.

Electric Vehicle Charging Services Manage electric charging station operations and back office operations. Planned

Electric Vehicle Charging Services Monitor electric charging station occupancy and rates. Planned

Indianapolis Public Transportation Corporation/IndyGo | Manage coordination of transit transfers between routes and modes. Planned

Indianapolis Public Transportation Corporation/IndyGo | Provide transit system schedule and fare information to multimodal Planned
information services for planned trip coordination.

Private Parking Service Providers Provide parking availability, reservation, and fare information to multimodal | Planned
information services for planned trip coordination.

Private Traveler Services Provide pre-trip and en route trip planning services for travelers. Planned

Private Traveler Services Collect data from other transportation management centers to inform trip Planned
planning services including traffic and road conditions, transit data,
emergency information and advisories, weather data, special event
information, traveler services, parking, mul

Private Traveler Services Provide trip planning for multimodal trips including vehicle, transit, and Planned
alternate mode segments (e.g., rail, ferry, bicycle routes, and walkways)
based on traveler preferences.

Suburban Municipalities Provide road network conditions and incident information to multimodal Planned
travel services for trip planning.

Travelers Install and use multimodal trip planning applications on personal Planned
communication devices.

Roles and Responsibilities Area: z Roundabout Traffic Surveillance and Analytics (example)

Suburban Municipalities Perform data analytic on collected traffic data to identify safety and traffic Planned
issues.

Suburban Municipalities Analyze traffic data for planning purposes Planned

Suburban Municipalities Collect and store traffic data Planned

Travelers Turn-on bluetooth services in vehicle. Planned

Roles and Responsibilities Area: z Vulnerable Road User Safety (example project)

Suburban Municipalities Provide security for CAV communications between vehicles and the Future
roadside.

Suburban Municipalities Operate traffic network safely and efficiently with utilization of Connected Future
Vehicle technologies.

Suburban Municipalities Install and operate traffic signals (local routes) Existing

Travelers Install and operate in-vehicle CAV equipment. Future

Page | 116 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

-
#PO



2023 Indianapolis Regional ITS Architecture Document | 1.0

Stakeholder RR Description RR Status
Vulnerable Road Users Load and open VRU safety applications on personal mobile devices to Planned
receive safety alerts.
Vulnerable Road Users Observe VRU safety signage and alerts when traveling along and across Planned
roadways.
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7 Functionality

Each ITS system operated by the stakeholders must perform certain functions to
effectively deliver the envisioned project capabilities. The primary functions that each
system needs to perform are broadly defined in the Indianapolis RITSA as a set of
Functional Objects that make up the physical elements of the architecture. The
functional objects associated with each inventory element are listed in Table 5. As
projects get implemented, requirements will need to be written to determine what
each element must do in order to achieve its given set of functions.

Table 5 — Functional Objects Table

Element Name szjs;zil Fuggjt;zlzal Functional Object Description
Ambulance Dispatch Emergency Emergency Call- 'Emergency Call-Taking' supports the
Management Taking emergency call-taker, collecting
Center available information about the caller

and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.

Ambulance Dispatch Emergency Emergency 'Emergency Commercial Vehicle
Management Commercial Response' identifies and initiates a
Center Vehicle Response | response to commercial vehicle and

freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.
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Physical

Functional

Functional Object Description

Ambulance Dispatch

Object
Emergency
Management
Center

Object
Emergency
Dispatch

'‘Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.

Ambulance Dispatch

Emergency
Management
Center

Emergency
Environmental
Monitoring

'‘Emergency Environmental
Monitoring' collects current and
forecast road conditions and surface
weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.

Ambulance Dispatch

Emergency
Management
Center

Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Physical

Functional

Functional Object Description

Ambulance Dispatch

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Physical

Functional

Functional Object Description

Ambulance Dispatch

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

Ambulance Vehicles

Emergency
Vehicle OBE

EV On-Board En
Route Support

'EV On-Board En Route Support’'
provides communications functions to
responding emergency vehicles that
reduce response times and improve
safety of responding public safety
personnel and the general public. It
supports traffic signal preemption via
short range communication directly
with signal control equipment and
sends alert messages to surrounding
vehicles.

Ambulance Vehicles

Emergency
Vehicle OBE

EV On-Board
Incident
Management
Communication

'EV On-board Incident Management
Communication' provides
communications support to first
responders. Information about the
incident, information on dispatched
resources, and ancillary information
such as road and weather conditions
are provided to emergency personnel.
Emergency personnel transmit
information about the incident such as
identification of vehicles and people
involved, the extent of injuries,
hazardous material, resources on site,
site management strategies in effect,
and current clearance status.
Emergency personnel may also send
in-vehicle signing messages to
approaching traffic using short range
communications.

Page | 121 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO




Element Name

2023 Indianapolis Regional ITS Architecture Document | 1.0

Physical

Functional

Functional Object Description

Beech Grove Public
Safety

Object
Emergency
Management
Center

Object

Emergency Call-

Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.

Beech Grove Public
Safety

Emergency
Management
Center

Emergency
Commercial

Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

Beech Grove Public
Safety

Emergency
Management
Center

Emergency Data

Collection

'Emergency Data Collection’ collects
and stores emergency information
that is collected in the course of
operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Beech Grove Public
Safety

Emergency
Management
Center

Emergency
Dispatch

'Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.
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Beech Grove Public Emergency Emergency Early | 'Emergency Early Warning System'
Safety Management Warning System monitors alerting and advisory

Center systems, information collected by ITS

surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.

Beech Grove Public Emergency Emergency 'Emergency Environmental
Safety Management Environmental Monitoring' collects current and
Center Monitoring forecast road conditions and surface

weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.
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Beech Grove Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.

Page | 124 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO




Element Name

2023 Indianapolis Regional ITS Architecture Document | 1.0

Physical

Functional

Functional Object Description

Beech Grove Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Beech Grove Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Beech Grove Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

Beech Grove Public
Works Operations

Maint and
Constr
Management
Center

MCM Data
Collection

'MCM Data Collection' collects and
stores maintenance and construction
information that is collected in the
course of operations by the
Maintenance and Construction
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Beech Grove Public
Works Operations

Maint and
Constr
Management
Center

MCM
Environmental
Information
Collection

'MCM Environmental Information
Collection' collects current road and
weather conditions using data
collected from environmental sensors
deployed on and about the roadway.
In addition to fixed sensor stations at
the roadside, this functional object
also collects environmental
information from sensor systems
located on Maintenance and
Construction Vehicles. It also collects
current and forecast environmental
conditions information that is made
available by other systems. The
functional object aggregates the
sensor system data and provides it,
along with data attributes to other
applications.
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Beech Grove Public Maint and MCM Field 'MCM Field Equipment Maintenance'
Works Operations Constr Equipment provides overall management and

Management Maintenance support for maintenance of field
Center equipment on a roadway system,
right-of-way, parking area, transit
stop, or other areas where field
equipment exists. Services include
repair and maintenance of ITS field
equipment in these areas (e.g.,
detectors and other sensors,
cameras, dynamic message signs,
electronic toll collection equipment,
electronic clearance equipment,
weigh-in-motion sensors, etc.).
Beech Grove Public Maint and MCM Incident 'MCM Incident Management' supports
Works Operations Constr Management maintenance and construction
Management participation in coordinated incident
Center response. Incident notifications are
shared, incident response resources
are managed, and the overall incident
situation and incident response status
is coordinated among allied response
organizations.
Beech Grove Public Maint and MCM 'MCM Maintenance Decision Support'
Works Operations Constr Maintenance recommends maintenance courses of
Management Decision Support | action based on current and forecast
Center environmental and road conditions

and additional application specific
information. Decisions are supported
through understandable presentation
of filtered and fused environmental
and road condition information for
specific time horizons as well as
specific maintenance
recommendations that are generated
by the system based on this
integrated information. The
recommended courses of action are
supported by information on the
anticipated consequences of action or
inaction, when available.
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Beech Grove Public
Works Operations

Object
Maint and
Constr
Management
Center

Object
MCM Roadway
Maintenance

'MCM Roadway Maintenance'
provides overall management and
support for routine maintenance on a
roadway system or right-of-way.
Services managed include landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of non-ITS
equipment on the roadway (e.g.,
signs, gantries, cabinets, guard rails,
etc.). Environmental conditions
information is also received from
various weather sources to aid in
scheduling routine maintenance
activities. See also MCM Field
Equipment Maintenance for
maintenance of ITS field equipment.

Beech Grove Public
Works Operations

Maint and
Constr
Management
Center

MCM Vehicle
Maintenance
Management

'MCM Vehicle Maintenance
Management' monitors vehicle and
equipment condition, tracks
maintenance history, and schedules
routine and corrective maintenance
based on vehicle/equipment utilization
and availability schedules.

Beech Grove Public
Works Operations

Maint and
Constr
Management
Center

MCM Winter
Maintenance
Management

'MCM Winter Maintenance
Management' manages winter road
maintenance, tracking and controlling
snow plow operations, roadway
treatment (e.g., salt spraying and
other material applications), and other
snow and ice control operations. It
monitors environmental conditions
and weather forecasts and uses the
information to schedule winter
maintenance activities, determine the
appropriate snow and ice control
response, and track and manage
response operations.
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Beech Grove Public
Works Operations

Object
Maint and
Constr
Management
Center

Object
MCM Work Zone
Management

'MCM Work Zone Management'
remotely monitors and supports work
zone activities, controlling traffic
through dynamic message signs
(DMS), Highway Advisory Radio
(HAR), gates and barriers, and
informing other groups of activity
(e.g., traveler information, traffic
management, other maintenance and
construction centers) for better
coordination management. Work zone
speeds, and delays, and closures are
provided to the motorist prior to the
work zones. This application provides
control of field equipment in all
maintenance areas, including fixed
and portable field equipment
supporting both stationary and mobile
work zones.

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC Basic
Surveillance

"TMC Basic Surveillance' remotely
monitors and controls traffic sensor
systems and surveillance (e.g.,
CCTV) equipment, and collects,
processes and stores the collected
traffic data. Current traffic information
and other real-time transportation
information is also collected from
other centers. The collected
information is provided to traffic
operations personnel and made
available to other centers.

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC Data
Collection

"TMC Data Collection' collects and
stores information that is created in
the course of traffic operations
performed by the Traffic Management
Center. This data can be used directly
by operations personnel or it can be
made available to other data users
and archives in the region.
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Beech Grove Public
Works Operations

Object
Traffic
Management
Center

Object
TMC Incident
Detection

"'TMC Incident Detection' identifies
and reports incidents to Traffic
Operations Personnel. It remotely
monitors and controls traffic sensor
and surveillance systems that support
incident detection and verification. It
analyzes and reduces the collected
sensor and surveillance data, external
alerting and advisory and incident
reporting systems, anticipated
demand information from intermodal
freight depots, border crossings,
special event information, and
identifies and reports incidents and
hazardous conditions

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC Incident
Dispatch
Coordination

"TMC Incident Dispatch Coordination'
formulates and manages an incident
response that takes into account the
incident potential, incident impacts,
and resources required for incident
management. It provides information
to support dispatch and routing of
emergency response and service
vehicles as well as coordination with
other cooperating agencies. It
provides access to traffic
management resources that provide
surveillance of the incident, traffic
control in the surrounding area, and
support for the incident response. It
monitors the incident response and
collects performance measures such
as incident response and clearance
times.

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC In-Vehicle

Signing
Management

"TMC In-Vehicle Signing
Management' controls and monitors
RSEs that support in-vehicle signing.
Sign information that may include
static regulatory, service, and
directional sign information as well as
variable information such as traffic
and road conditions can be provided
to the RSE, which uses short range
communications to send the
information to in-vehicle equipment.
Information that is currently being
communicated to passing vehicles
and the operational status of the field
equipment is monitored by this
application. The operational status of
the field equipment is reported to
operations personnel.
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Beech Grove Public
Works Operations

Object
Traffic
Management
Center

Object
TMC Passive
Surveillance

'TMC Passive Surveillance' collects
time stamped vehicle identities from
different detection zones, correlates
the identities, and calculates link
travel times and derives other traffic
measures.

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC Regional
Traffic
Management

"TMC Regional Traffic Management'
supports coordination between Traffic
Management Centers in order to
share traffic information between
centers as well as control of traffic
management field equipment. This
coordination supports wide area
optimization and regional coordination
that spans jurisdictional boundaries;
for example, coordinated signal
control in a metropolitan area or
coordination between freeway
operations and arterial signal control
within a corridor.

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC Roadway
Equipment
Monitoring

"TMC Roadway Equipment
Monitoring' monitors the operational
status of field equipment and detects
failures. It presents field equipment
status to Traffic Operations Personnel
and reports failures to the
Maintenance and Construction
Management Center. It tracks the
repair or replacement of the failed
equipment. The entire range of ITS
field equipment may be monitored
including sensors (traffic,
infrastructure, environmental, security,
speed, etc.) and devices (highway
advisory radio, dynamic message
signs, automated roadway treatment
systems, barrier and safeguard
systems, cameras, traffic signals and
override equipment, ramp meters,
beacons, security surveillance
equipment, etc.).
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Beech Grove Public
Works Operations

Object
Traffic
Management
Center

Object
TMC Signal
Control

"TMC Signal Control' provides the
capability for traffic managers to
monitor and manage the traffic flow at
signalized intersections. This
capability includes analyzing and
reducing the collected data from traffic
surveillance equipment and
developing and implementing control
plans for signalized intersections.
Control plans may be developed and
implemented that coordinate signals
at many intersections under the
domain of a single Traffic
Management Center and are
responsive to traffic conditions and
adapt to support incidents,
preemption and priority requests,
pedestrian crossing calls, etc.

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC Standard
Rail Crossing
Management

"TMC Standard Rail Crossing
Management' monitors and controls
rail crossing traffic control equipment.
This version provides basic support
for standard active warning systems
at grade crossings. It remotely
monitors and reports the status of the
rail crossing equipment and sends
control plan updates to the
equipment.

Beech Grove Public
Works Operations

Traffic
Management
Center

TMC Work Zone
Traffic
Management

"TMC Work Zone Traffic Management'
coordinates work plans with
maintenance systems so that work
zones are established that have
minimum traffic impact. Traffic control
strategies are implemented to further
mitigate traffic impacts associated
with work zones that are established,
providing work zone information to
driver information systems such as
dynamic message signs.
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Beech Grove Connected RSE Traveler 'RSE Traveler Information
Roadside Equipment | Vehicle Information Communications' includes field
Roadside Communications elements that distribute information to
Equipment vehicles for in-vehicle display. The

information may be provided by a
center (e.g., variable information on
traffic and road conditions in the
vicinity of the field equipment) or it
may be determined and output locally
(e.g., static sign information and
signal phase and timing information).
This includes the interface to the
center or field equipment that controls
the information distribution and the
short range communications
equipment that provides information
to passing vehicles.

Beech Grove ITS Roadway Roadway Basic 'Roadway Basic Surveillance'

Roadside Equipment | Equipment Surveillance monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

Beech Grove ITS Roadway Roadway Field 'Roadway Field Device Support'

Roadside Equipment | Equipment Device Support monitors the operational status of field

devices and detects and reports fault
conditions. Consolidated operational
status (device status, configuration,
and fault information) are reported for
resolution and repair. A local interface
is provided to field personnel for local
monitoring and diagnostics,
supporting field maintenance,
upgrade, repair, and replacement of

field devices.
Beech Grove ITS Roadway Roadway Field 'Roadway Field Management Station
Roadside Equipment | Equipment Management Operation' supports direct

Station Operation | communications between field
management stations and the local
field equipment under their control.
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Beech Grove

Object
ITS Roadway

Roadside Equipment | Equipment

Object
Roadway Passive
Monitoring

'Roadway Passive Monitoring'
monitors passing vehicles for a
signature that can be used to
recognize the same vehicle at
different points in the network and
measure travel times. Depending on
the implementation and the
penetration rate of the technology that
is monitored, other point traffic
measures may also be inferred by
monitoring the number of vehicles
within range over time. Today this
approach is implemented most
commonly using a Bluetooth receiver
that passively monitors Bluetooth
devices on-board passing vehicles
and license plate readers that record
the vehicle license plate number, but
any widely deployed vehicle
communications technology or feature
that can be passively monitored to
uniquely identify a vehicle could be
used.

Beech Grove

ITS Roadway

Roadside Equipment | Equipment

Roadway Signal
Control

'Roadway Signal Control' includes the
field elements that monitor and control
signalized intersections. It includes
the traffic signal controllers, detectors,
conflict monitors, signal heads, and
other ancillary equipment that
supports traffic signal control. It also
includes field masters, and equipment
that supports communications with a
central monitoring and/or control
system, as applicable. The
communications link supports upload
and download of signal timings and
other parameters and reporting of
current intersection status. It
represents the field equipment used in
all levels of traffic signal control from
basic actuated systems that operate
on fixed timing plans through adaptive
systems. It also supports all
signalized intersection configurations,
including those that accommodate
pedestrians. In advanced, future
implementations, environmental data
may be monitored and used to
support dilemma zone processing and
other aspects of signal control that are
sensitive to local environmental
conditions.
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Beech Grove
Roadside Equipment

Object
ITS Roadway
Equipment

Object
Roadway
Standard Rail
Crossing

'Roadway Standard Rail Crossing'
manages highway traffic at highway-
rail intersections (HRIs) where
operational requirements do not
dictate advanced features (e.g.,
where rail operational speeds are less
than 80 miles per hour). Either
passive (e.g., the crossbuck sign) or
active warning systems (e.g., flashing
lights and gates) are supported
depending on the specific
requirements for each intersection.
These traditional HRI warning
systems may also be augmented with
other standard traffic management
devices. The warning systems are
activated on notification of an
approaching train by interfaced
wayside equipment. The equipment at
the HRI may also be interconnected
with adjacent signalized intersections
so that local control can be adapted to
highway-rail intersection activities.
Health monitoring of the HRI
equipment and interfaces is
performed; detected abnormalities are
reported through interfaces to the
wayside interface equipment and the
Traffic Management Center.

Beech Grove
Roadside Equipment

ITS Roadway
Equipment

Roadway Traffic
Information
Dissemination

'Roadway Traffic Information
Dissemination' includes field elements
that provide information to drivers,
including dynamic message signs and
highway advisory radios.

Beech Grove
Roadside Equipment

ITS Roadway
Equipment

Roadway Work
Zone Traffic
Control

'Roadway Work Zone Traffic Control'
controls traffic in areas of the roadway
where maintenance and construction
activities are underway, monitoring
and controlling traffic using field
equipment such as CCTV cameras,
dynamic messages signs, and
gates/barriers. Work zone speeds and
delays are provided to the motorist
prior to the work zones.
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Beech Grove Vehicles

Object
Emergency
Vehicle OBE

Object
EV On-Board En
Route Support

'EV On-Board En Route Support’'
provides communications functions to
responding emergency vehicles that
reduce response times and improve
safety of responding public safety
personnel and the general public. It
supports traffic signal preemption via
short range communication directly
with signal control equipment and
sends alert messages to surrounding
vehicles.

Beech Grove Vehicles

Emergency
Vehicle OBE

EV On-Board
Incident
Management
Communication

'EV On-board Incident Management
Communication' provides
communications support to first
responders. Information about the
incident, information on dispatched
resources, and ancillary information
such as road and weather conditions
are provided to emergency personnel.
Emergency personnel transmit
information about the incident such as
identification of vehicles and people
involved, the extent of injuries,
hazardous material, resources on site,
site management strategies in effect,
and current clearance status.
Emergency personnel may also send
in-vehicle signing messages to
approaching traffic using short range
communications.

Beech Grove Vehicles

Maint and
Constr Vehicle
OBE

MCV
Environmental
Monitoring

'MCV Environmental Monitoring'
collects current road and surface
weather conditions from sensors on-
board the maintenance and
construction vehicle or by querying
fixed sensors on or near the roadway.
Environmental information including
road surface temperature, air
temperature, and wind speed is
measured and spatially located and
time stamped, and reported back to a
center.
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Beech Grove Vehicles

Object
Maint and
Constr Vehicle
OBE

Object
MCV Roadway
Maintenance and
Construction

'MCV Roadway Maintenance and
Construction' includes the on-board
systems that support routine non-
winter maintenance on a roadway
system or right-of-way. Routine
maintenance includes landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of both ITS
and non-ITS equipment on the
roadway (e.g., signs, traffic
controllers, traffic detectors, dynamic
message signs, traffic signals, etc.).

Beech Grove Vehicles

Maint and
Constr Vehicle
OBE

MCV Vehicle
System
Monitoring and
Diagnostics

'MCV Vehicle System Monitoring and
Diagnostics' includes on-board
sensors capable of monitoring the
condition of each of the vehicle
systems and diagnostics that can be
used to support vehicle maintenance.
The status of the vehicle and ancillary
equipment and diagnostic information
is provided to the vehicle operator,
repair facility, and dispatch center.

Beech Grove Vehicles

Maint and
Constr Vehicle
OBE

MCV Winter
Maintenance

'MCV Winter Maintenance' supports
snow plow operations and other
roadway treatments (e.g., salt
spraying and other material
applications). It supports
communications with the center to
receive information and instructions
that are provided to the vehicle
operator and also supports remote
control of on-board systems. It tracks
operational status of snow and ice
control operations and provides this
information back to the center.

Beech Grove Vehicles

Maint and
Constr Vehicle
OBE

MCV Work Zone
Support

'MCV Work Zone Support' provides
communications and support for local
management of a work zone. It
supports communications between
field personnel and the managing
center to keep the center appraised of
current work zone status. It controls
vehicle-mounted driver information
systems (e.g., dynamic message
signs) and uses short range
communications to monitor and
control other fixed or portable driver
information systems in the work zone.
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Carmel CityOS

Object
Emergency
Management
Center

Object
Emergency
Secure Area
Sensor
Management

'Emergency Secure Area Sensor
Management' manages sensors that
monitor secure areas in the
transportation system, processes the
collected data, performs threat
analysis in which data is correlated
with other sensor, surveillance, and
advisory inputs, and then
disseminates resultant threat
information to emergency personnel
and other agencies. In response to
identified threats, the operator may
request activation of barrier and
safeguard systems to preclude an
incident, control access during and
after an incident or mitigate impact of
an incident. The sensors may be in
secure areas frequented by travelers
(i.e., transit stops, transit stations, rest
areas, park and ride lots, modal
interchange facilities, on-board a
transit vehicle, etc.) or around
transportation infrastructure such as
bridges, tunnels and transit railways
or guideways. The types of sensors
include acoustic, threat (e.g. chemical
agent, toxic industrial chemical,
biological, explosives, and radiological
sensors), infrastructure condition and
integrity, motion and object sensors.

Carmel CityOS

Emergency
Management
Center

Emergency
Secure Area
Surveillance

'Emergency Secure Area
Surveillance' monitors surveillance
inputs from secure areas in the
transportation system. The
surveillance may be of secure areas
frequented by travelers (i.e., transit
stops, transit stations, rest areas, park
and ride lots, modal interchange
facilities, on-board a transit vehicle,
etc.) or around transportation
infrastructure such as bridges, tunnels
and transit railways or guideways. It
provides both video and audio
surveillance information to emergency
personnel and automatically alerts
emergency personnel of potential
incidents.
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Carmel CityOS

Object
Parking
Management
Center

Object
Parking
Management

'Parking Management' monitors
parking area operations for one or
more parking areas, monitoring
current operational status including
current parking occupancy and rates
supporting back office operations.

Carmel CityOS

Traffic
Management
Center

TMC Basic
Surveillance

"TMC Basic Surveillance' remotely
monitors and controls traffic sensor
systems and surveillance (e.g.,
CCTV) equipment, and collects,
processes and stores the collected
traffic data. Current traffic information
and other real-time transportation
information is also collected from
other centers. The collected
information is provided to traffic
operations personnel and made
available to other centers.

Carmel Engineering
Department
Operations

Traffic
Management
Center

TMC Basic
Surveillance

"TMC Basic Surveillance' remotely
monitors and controls traffic sensor
systems and surveillance (e.g.,
CCTV) equipment, and collects,
processes and stores the collected
traffic data. Current traffic information
and other real-time transportation
information is also collected from
other centers. The collected
information is provided to traffic
operations personnel and made
available to other centers.

Carmel Engineering
Department
Operations

Traffic
Management
Center

TMC Roadway
Equipment
Monitoring

"TMC Roadway Equipment
Monitoring' monitors the operational
status of field equipment and detects
failures. It presents field equipment
status to Traffic Operations Personnel
and reports failures to the
Maintenance and Construction
Management Center. It tracks the
repair or replacement of the failed
equipment. The entire range of ITS
field equipment may be monitored
including sensors (traffic,
infrastructure, environmental, security,
speed, etc.) and devices (highway
advisory radio, dynamic message
signs, automated roadway treatment
systems, barrier and safeguard
systems, cameras, traffic signals and
override equipment, ramp meters,
beacons, security surveillance
equipment, etc.).

Page | 140 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO



2023 Indianapolis Regional ITS Architecture Document | 1.0

Element Name szjs;gfl Fuggjt:::?al Functional Object Description
Carmel Engineering Traffic TMC Signal "TMC Signal Control' provides the
Department Management Control capability for traffic managers to
Operations Center monitor and manage the traffic flow at

signalized intersections. This
capability includes analyzing and
reducing the collected data from traffic
surveillance equipment and
developing and implementing control
plans for signalized intersections.
Control plans may be developed and
implemented that coordinate signals
at many intersections under the
domain of a single Traffic
Management Center and are
responsive to traffic conditions and
adapt to support incidents,
preemption and priority requests,
pedestrian crossing calls, etc.

Carmel Engineering Traffic TMC Traffic "TMC Traffic Information
Department Management Information Dissemination' disseminates traffic
Operations Center Dissemination and road conditions, closure and

detour information, incident
information, driver advisories, and
other traffic-related data to other
centers, the media, and driver
information systems. It monitors and
controls driver information system
field equipment including dynamic
message signs and highway advisory
radio, managing dissemination of
driver information through these

systems.
Carmel Engineering Transportation | TIC Data 'TIC Data Collection’ collects
Department Information Collection transportation-related data from other
Operations Center centers, performs data quality checks

on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.
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Carmel Engineering
Department
Operations

Object
Transportation
Information
Center

Object
TIC Interactive
Traveler
Information

'TIC Interactive Traveler Information'
disseminates personalized traveler
information including traffic and road
conditions, transit information, parking
information, maintenance and
construction information, multimodal
information, event information, and
weather information. Tailored
information is provided based on the
traveler's request in this interactive
service.

Carmel Engineering
Department
Operations

Transportation
Information
Center

TIC Travel
Services
Information and
Reservation

'TIC Travel Services Information'
disseminates information about
traveler services such as lodging,
restaurants, electric vehicle charging,
and service stations. Tailored traveler
service information is provided on
request that meets the constraints
and preferences specified by the
traveler. This application also
supports reservations and advanced
payment for traveler services
including parking and loading zone
use.

Carmel ITS Cameras

ITS Roadway
Equipment

Roadway Basic
Surveillance

'Roadway Basic Surveillance'
monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

Carmel ITS Cameras

Parking Area
Equipment

Parking Area
Management

'Parking Area Management' detects
and classifies vehicles at parking
facility entrances, exits, and other
designated locations within the facility.
Current parking availability is
monitored and used to inform drivers
through dynamic message
signs/displays so that vehicles are
efficiently routed to available spaces.
Parking facility information, including
current parking rates and directions to
entrances and available exits, is also
provided to drivers.
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Carmel ITS Cameras | Security Field Secure Area | 'Field Secure Area Sensor Monitoring'
Monitoring Sensor Monitoring | includes sensors that monitor
Equipment conditions of secure areas including

facilities (e.g. transit yards),
transportation infrastructure (e.g.
Bridges, tunnels, interchanges, and
transit railways or guideways), and
public areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). A range
of acoustic, environmental threat (e.g.
Chemical agent, toxic industrial
chemical, biological, explosives, and
radiological sensors), infrastructure
condition and integrity and motion and
object sensors are included.

Carmel ITS Cameras | Security Field Secure Area | 'Field Secure Area Surveillance'
Monitoring Surveillance includes video and audio surveillance
Equipment equipment that monitors conditions of

secure areas including facilities (e.g.
transit yards), transportation
infrastructure (e.g. as bridges,
tunnels, interchanges, and transit
railways or guideways), and public
areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). It
provides the surveillance information
to the Emergency Management
Center for possible threat detection. It
also provides local processing of the
video or audio information, providing
processed or analyzed results to the
Emergency Management Center.
Carmel Parking Area Parking Area Parking Area 'Parking Area Management' detects
Equipment Equipment Management and classifies vehicles at parking
facility entrances, exits, and other
designated locations within the facility.
Current parking availability is
monitored and used to inform drivers
through dynamic message
signs/displays so that vehicles are
efficiently routed to available spaces.
Parking facility information, including
current parking rates and directions to
entrances and available exits, is also
provided to drivers.
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Carmel Parking
Management System

Object
Parking
Management
Center

Object
Parking Account
and Fee
Management

'Parking Account and Fee
Management' manages parking fare
collection at the Parking Management
Center. It provides the back office
functions that support control of field
parking management systems,
supporting payment reconciliation with
links to financial institutions. It loads
fee data into field systems when those
systems are initialized or whenever
such information is modified.

Carmel Parking
Management System

Parking
Management
Center

Parking
Coordination

'Parking Coordination' supports
communication and coordination
between equipped parking facilities
and also supports regional
coordination between parking facilities
and traffic management systems.
Coordination with traffic management
supports local traffic control
coordination in and around the
parking facility and broader regional
coordination. It also shares
information with transit management
systems and information providers to
support multimodal travel planning,
including parking reservations
capabilities. Information including
current parking availability, system
status, and operating strategies are
shared to enable local parking facility
management that supports regional
transportation strategies.

Carmel Parking
Management System

Parking
Management
Center

Parking
Management

'Parking Management' monitors
parking area operations for one or
more parking areas, monitoring
current operational status including
current parking occupancy and rates
supporting back office operations.

Carmel Roadside
Equipment

ITS Roadway
Equipment

Roadway Basic
Surveillance

'Roadway Basic Surveillance'
monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

Carmel Roadside
Equipment

ITS Roadway
Equipment

Roadway Field
Management
Station Operation

'Roadway Field Management Station
Operation' supports direct
communications between field
management stations and the local
field equipment under their control.
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Carmel Roadside
Equipment

Object
ITS Roadway
Equipment

Object
Roadway Signal
Control

'Roadway Signal Control' includes the
field elements that monitor and control
signalized intersections. It includes
the traffic signal controllers, detectors,
conflict monitors, signal heads, and
other ancillary equipment that
supports traffic signal control. It also
includes field masters, and equipment
that supports communications with a
central monitoring and/or control
system, as applicable. The
communications link supports upload
and download of signal timings and
other parameters and reporting of
current intersection status. It
represents the field equipment used in
all levels of traffic signal control from
basic actuated systems that operate
on fixed timing plans through adaptive
systems. It also supports all
signalized intersection configurations,
including those that accommodate
pedestrians. In advanced, future
implementations, environmental data
may be monitored and used to
support dilemma zone processing and
other aspects of signal control that are
sensitive to local environmental
conditions.

Carmel Roadside
Equipment

ITS Roadway
Equipment

Roadway Traffic
Information
Dissemination

'Roadway Traffic Information
Dissemination' includes field elements
that provide information to drivers,
including dynamic message signs and
highway advisory radios.

Carmel Vehicle
Charging Stations

Electric
Charging
Station

Electric Charging
Station
Management

'Electric Charging Station
Management' manages vehicle
charging. It verifies that a vehicle is
authorized to charge, enabled power
delivery, communicates with the
vehicle during charging and provides
charge status information to the
driver. A connection with Connected
Vehicle Roadside Equipment provides
the capability to integrate charging
station coordination and
communication into the broader
Connected Vehicle Environment.
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CAV Authorizing
Center

Object
Center

Object
Center Connected
Vehicle
Infrastructure
Management

'‘Center Connected Vehicle
Infrastructure Management' is the
back office application that supports
monitoring and maintenance of the
Connected Vehicle infrastructure
(RSEs, support systems, and
associated communications links). It
monitors the performance and
configuration of the infrastructure
portion of the Connected Vehicle
Environment. This includes tracking
and management of the infrastructure
configuration as well as detection,
isolation, and correction of
infrastructure service problems. The
application also includes monitoring of
performance of the infrastructure
equipment, including RSEs and
communications links.

CAV-ITS Map Update
System

Map Update
System

Map Management

'Map Management' provides the GIS
functionality necessary to support
map data creation and management.
It provides an operator interface that
supports management of the map
data and rendering of the maps under
operator control and interfaces to
external data sources, including the
connected vehicle environment.

CICS Website

Transportation
Information
Center

TIC Data
Collection

'TIC Data Collection' collects
transportation-related data from other
centers, performs data quality checks
on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.
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CICS Website

Object
Transportation
Information
Center

Object
TIC Dynamic
Ridesharing

"TIC Dynamic Ridesharing' provides
dynamic rideshare matches for
eligible travelers, connecting riders
and drivers for specific trips based on
preferences. This ridesharing/ride
matching capability also arranges
connections to transit or other
multimodal services for portions of a
multi-segment trip that includes
ridesharing. Reservations and
advanced payment are also
supported so that each segment of
the trip may be confirmed.

CICS Website

Transportation
Information
Center

TIC Trip Planning

"TIC Trip Planning' provides pre-trip
and en route trip planning services for
travelers. It receives origin,
destination, constraints, and
preferences and returns trip plan(s)
that meet the supplied criteria. Trip
plans may be based on current traffic
and road conditions, transit schedule
information, and other real-time
traveler information. Candidate trip
plans are multimodal and may include
vehicle, transit, and alternate mode
segments (e.g., rail, ferry, bicycle
routes, and walkways) based on
traveler preferences. It also confirms
the trip plan for the traveler and
supports reservations and advanced
payment for portions of the trip. The
trip plan includes specific routing
information and instructions for each
segment of the trip and may also
include information and reservations
for additional services (e.g., parking)
along the route.
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Convention Center
Kiosks

Object
Traveler
Support
Equipment

Object
Traveler
Interactive
Information

"Traveler Interactive Information'
provides traffic information, road
conditions, transit information, yellow
pages (traveler services) information,
special event information, and other
traveler information that is specifically
tailored based on the traveler's
request and/or previously submitted
traveler profile information. It also
supports interactive services that
support enroliment, account
management, and payments for
transportation services. The
interactive traveler information
capability is provided by a public
traveler interface, such as a kiosk.

Downtown Indy
Website

Transportation
Information
Center

TIC Connected
Vehicle Traveler
Info Distribution

In support of connected vehicle
applications, 'TIC Connected Vehicle
Traveler Info Distribution’
disseminates traveler information
including traffic and road conditions,
incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. Location-specific or
situation-relevant traveler information
is sent to short range communications
transceivers at the roadside.

Downtown Indy
Website

Transportation
Information
Center

TIC Data
Collection

'TIC Data Collection' collects
transportation-related data from other
centers, performs data quality checks
on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.
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Downtown Indy
Website

Object
Transportation
Information
Center

Object
TIC Interactive
Traveler
Information

'TIC Interactive Traveler Information'
disseminates personalized traveler
information including traffic and road
conditions, transit information, parking
information, maintenance and
construction information, multimodal
information, event information, and
weather information. Tailored
information is provided based on the
traveler's request in this interactive
service.

Downtown Indy
Website

Transportation
Information
Center

TIC Traveler
Information
Broadcast

'TIC Traveler Information Broadcast'
disseminates traveler information
including traffic and road conditions,
incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. The same information is
broadcast to all equipped traveler
interface systems and vehicles.

Electric Charging
Management Center

Electric
Charging
Management
Center

Electric Charging
Management

'Electric Charging Management'
monitors electric charging operations
for one or more charging stations,
monitoring current operational status
including current occupancy and rates
supporting back office operations.
This function also includes support for
reservations and payment of electric
charging.

Electric Vehicle
Charging Stations

Electric
Charging
Station

Electric Charging
Station
Management

'Electric Charging Station
Management' manages vehicle
charging. It verifies that a vehicle is
authorized to charge, enabled power
delivery, communicates with the
vehicle during charging and provides
charge status information to the
driver. A connection with Connected
Vehicle Roadside Equipment provides
the capability to integrate charging
station coordination and
communication into the broader
Connected Vehicle Environment.
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Emergency
Operations Center

Object
Emergency
Management
Center

Object
Emergency Call-
Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.

Emergency
Operations Center

Emergency
Management
Center

Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

Emergency
Operations Center

Emergency
Management
Center

Emergency
Dispatch

'Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.
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Emergency Emergency Emergency Early | 'Emergency Early Warning System'
Operations Center Management Warning System monitors alerting and advisory

Center systems, information collected by ITS

surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.

Emergency Emergency Emergency 'Emergency Environmental
Operations Center Management Environmental Monitoring' collects current and
Center Monitoring forecast road conditions and surface

weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.
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Emergency
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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Emergency
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Emergency
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Emergency

Operations Center

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

Emergency

Operations Center

Emergency
Management
Center

Emergency
Secure Area
Sensor
Management

'Emergency Secure Area Sensor
Management' manages sensors that
monitor secure areas in the
transportation system, processes the
collected data, performs threat
analysis in which data is correlated
with other sensor, surveillance, and
advisory inputs, and then
disseminates resultant threat
information to emergency personnel
and other agencies. In response to
identified threats, the operator may
request activation of barrier and
safeguard systems to preclude an
incident, control access during and
after an incident or mitigate impact of
an incident. The sensors may be in
secure areas frequented by travelers
(i.e., transit stops, transit stations, rest
areas, park and ride lots, modal
interchange facilities, on-board a
transit vehicle, etc.) or around
transportation infrastructure such as
bridges, tunnels and transit railways
or guideways. The types of sensors
include acoustic, threat (e.g. chemical
agent, toxic industrial chemical,
biological, explosives, and radiological
sensors), infrastructure condition and
integrity, motion and object sensors.
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Emergency
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Secure Area
Surveillance

'Emergency Secure Area
Surveillance' monitors surveillance
inputs from secure areas in the
transportation system. The
surveillance may be of secure areas
frequented by travelers (i.e., transit
stops, transit stations, rest areas, park
and ride lots, modal interchange
facilities, on-board a transit vehicle,
etc.) or around transportation
infrastructure such as bridges, tunnels
and transit railways or guideways. It
provides both video and audio
surveillance information to emergency
personnel and automatically alerts
emergency personnel of potential
incidents.

Event Promoters

Transportation
Information
Center

TIC Connected
Vehicle Traveler
Info Distribution

In support of connected vehicle
applications, 'TIC Connected Vehicle
Traveler Info Distribution’
disseminates traveler information
including traffic and road conditions,
incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. Location-specific or
situation-relevant traveler information
is sent to short range communications
transceivers at the roadside.

Event Promoters

Transportation
Information
Center

TIC Data
Collection

'TIC Data Collection' collects
transportation-related data from other
centers, performs data quality checks
on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.
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Event Promoters

Object
Transportation
Information
Center

Object
TIC Interactive
Traveler
Information

'TIC Interactive Traveler Information'
disseminates personalized traveler
information including traffic and road
conditions, transit information, parking
information, maintenance and
construction information, multimodal
information, event information, and
weather information. Tailored
information is provided based on the
traveler's request in this interactive
service.

Event Promoters

Transportation
Information
Center

TIC Traveler
Information
Broadcast

'TIC Traveler Information Broadcast'
disseminates traveler information
including traffic and road conditions,
incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. The same information is
broadcast to all equipped traveler
interface systems and vehicles.

Event Promoters

Transportation
Information
Center

TIC Traveler
Telephone
Information

'TIC Traveler Telephone Information'
services voice-based traveler
requests for information that supports
traveler telephone information
systems like 511. It takes requests for
traveler information, which could be
voice-formatted traveler requests,
dual-tone multi-frequency (DTMF)-
based requests, or a simple traveler
information request, and returns the
requested traveler information in the
proper format. In addition to servicing
requests for traveler information, it
also collects and forwards alerts and
advisories to traveler telephone
information systems.

IMS Command
Center

Emergency
Management
Center

Emergency Call-
Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.
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IMS Command
Center

Object
Emergency
Management
Center

Object
Emergency
Dispatch

'‘Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.

IMS Command
Center

Emergency
Management
Center

Emergency
Environmental
Monitoring

'‘Emergency Environmental
Monitoring' collects current and
forecast road conditions and surface
weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.

IMS Command
Center

Emergency
Management
Center

Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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IMS Command
Center

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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IMS Command
Center

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

IMS Command
Center

Traffic
Management
Center

TMC Incident
Detection

"TMC Incident Detection' identifies
and reports incidents to Traffic
Operations Personnel. It remotely
monitors and controls traffic sensor
and surveillance systems that support
incident detection and verification. It
analyzes and reduces the collected
sensor and surveillance data, external
alerting and advisory and incident
reporting systems, anticipated
demand information from intermodal
freight depots, border crossings,
special event information, and
identifies and reports incidents and
hazardous conditions

IMS Command
Center

Traffic
Management
Center

TMC Incident
Dispatch
Coordination

"TMC Incident Dispatch Coordination’
formulates and manages an incident
response that takes into account the
incident potential, incident impacts,
and resources required for incident
management. It provides information
to support dispatch and routing of
emergency response and service
vehicles as well as coordination with
other cooperating agencies. It
provides access to traffic
management resources that provide
surveillance of the incident, traffic
control in the surrounding area, and
support for the incident response. It
monitors the incident response and
collects performance measures such
as incident response and clearance
times.
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Indianapolis Airport
Emergency Vehicles

Object
Emergency
Vehicle OBE

Object
EV On-Board
Incident
Management
Communication

'EV On-board Incident Management
Communication' provides
communications support to first
responders. Information about the
incident, information on dispatched
resources, and ancillary information
such as road and weather conditions
are provided to emergency personnel.
Emergency personnel transmit
information about the incident such as
identification of vehicles and people
involved, the extent of injuries,
hazardous material, resources on site,
site management strategies in effect,
and current clearance status.
Emergency personnel may also send
in-vehicle signing messages to
approaching traffic using short range
communications.

Indianapolis Airport
Field Devices

Connected
Vehicle
Roadside
Equipment

RSE
Environmental
Monitoring

'RSE Environmental Monitoring'
collects environmental situation
(probe) data from passing vehicles
that are equipped with short range
communications capability. The
collected data includes current
environmental conditions as
measured by on-board sensors (e.g.,
ambient temperature and precipitation
measures), current status of vehicle
systems that can be used to infer
environmental conditions (e.g., status
of lights, wipers, ABS, and traction
control systems), and emissions
measures reported by the vehicle.
The functional object collects the
provided data, aggregates and filters
the data based on provided
configuration parameters, and sends
the collected information back to a
center for processing and distribution.
This functional object may also
process the collected data locally and
issue short-term road weather
advisories for the road segment using
short range communications.
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Indianapolis Airport
Field Devices

Object
Connected
Vehicle
Roadside
Equipment

Object
RSE Road
Closure
Management

'RSE Road Closure Management'
communicates with qualified
Connected Vehicles and barrier
control systems to support local road
closure management. It validates and
requests implementation of road
closure requests. During a closure, it
can also support selective access to
the closed area, only granting entry
permission to allowed vehicles.

Indianapolis Airport
Field Devices

Connected
Vehicle
Roadside
Equipment

RSE Traveler
Information
Communications

'RSE Traveler Information
Communications' includes field
elements that distribute information to
vehicles for in-vehicle display. The
information may be provided by a
center (e.g., variable information on
traffic and road conditions in the
vicinity of the field equipment) or it
may be determined and output locally
(e.g., static sign information and
signal phase and timing information).
This includes the interface to the
center or field equipment that controls
the information distribution and the
short range communications
equipment that provides information
to passing vehicles.

Indianapolis Airport
Field Devices

ITS Roadway
Equipment

Roadway Barrier
System Control

'Roadway Barrier System Control'
includes the field equipment that
controls barrier systems used to
control access to transportation
facilities and infrastructure. Barrier
systems include automatic or
remotely controlled gates, barriers
and other access control systems.

Indianapolis Airport
Field Devices

ITS Roadway
Equipment

Roadway
Environmental
Monitoring

'Roadway Environmental Monitoring'
measures environmental conditions
and communicates the collected
information back to a center where it
can be monitored and analyzed or to
other field devices to support
communications to vehicles. A broad
array of weather and road surface
information may be collected.
Weather conditions that may be
measured include temperature, wind,
humidity, precipitation, and visibility.
Surface and sub-surface sensors can
measure road surface temperature,
moisture, icing, salinity, and other
metrics.
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Indianapolis Airport
Field Devices

Object
ITS Roadway
Equipment

Object
Roadway
Safeguard
System Control

'Roadway Safeguard System Control'
includes field equipment that controls
safeguard systems for transportation
facilities and infrastructure. Safeguard
systems include blast shields, exhaust
systems and other automatic or
remotely controlled systems intended
to mitigate the impact of an incident.

Indianapolis Airport
Field Devices

ITS Roadway
Equipment

Roadway Traffic
Information
Dissemination

'Roadway Traffic Information
Dissemination' includes field elements
that provide information to drivers,
including dynamic message signs and
highway advisory radios.

Indianapolis Airport
Field Devices

ITS Roadway
Equipment

Roadway Work
Zone Traffic
Control

'Roadway Work Zone Traffic Control'
controls traffic in areas of the roadway
where maintenance and construction
activities are underway, monitoring
and controlling traffic using field
equipment such as CCTV cameras,
dynamic messages signs, and
gates/barriers. Work zone speeds and
delays are provided to the motorist
prior to the work zones.

Indianapolis Airport
Field Devices

Security
Monitoring
Equipment

Field Secure Area
Sensor Monitoring

'Field Secure Area Sensor Monitoring'
includes sensors that monitor
conditions of secure areas including
facilities (e.g. transit yards),
transportation infrastructure (e.g.
Bridges, tunnels, interchanges, and
transit railways or guideways), and
public areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). A range
of acoustic, environmental threat (e.qg.
Chemical agent, toxic industrial
chemical, biological, explosives, and
radiological sensors), infrastructure
condition and integrity and motion and
object sensors are included.
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Indianapolis Airport
Field Devices

Object
Security
Monitoring
Equipment

Object
Field Secure Area
Surveillance

'Field Secure Area Surveillance'
includes video and audio surveillance
equipment that monitors conditions of
secure areas including facilities (e.g.
transit yards), transportation
infrastructure (e.g. as bridges,
tunnels, interchanges, and transit
railways or guideways), and public
areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). It
provides the surveillance information
to the Emergency Management
Center for possible threat detection. It
also provides local processing of the
video or audio information, providing
processed or analyzed results to the
Emergency Management Center.

Indianapolis Airport
Maintenance Vehicles

Maint and
Constr Vehicle
OBE

MCV
Environmental
Monitoring

'MCV Environmental Monitoring'
collects current road and surface
weather conditions from sensors on-
board the maintenance and
construction vehicle or by querying
fixed sensors on or near the roadway.
Environmental information including
road surface temperature, air
temperature, and wind speed is
measured and spatially located and
time stamped, and reported back to a
center.

Indianapolis Airport
Maintenance Vehicles

Maint and
Constr Vehicle
OBE

MCV Roadway
Maintenance and
Construction

'MCV Roadway Maintenance and
Construction' includes the on-board
systems that support routine non-
winter maintenance on a roadway
system or right-of-way. Routine
maintenance includes landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of both ITS
and non-ITS equipment on the
roadway (e.g., signs, traffic
controllers, traffic detectors, dynamic
message signs, traffic signals, etc.).
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Object

Object

Indianapolis Airport Maint and MCV Vehicle 'MCV Vehicle System Monitoring and
Maintenance Vehicles | Constr Vehicle | System Diagnostics' includes on-board
OBE Monitoring and sensors capable of monitoring the
Diagnostics condition of each of the vehicle
systems and diagnostics that can be
used to support vehicle maintenance.
The status of the vehicle and ancillary
equipment and diagnostic information
is provided to the vehicle operator,
repair facility, and dispatch center.
Indianapolis Airport Maint and MCV Winter 'MCV Winter Maintenance' supports

Maintenance Vehicles

Constr Vehicle
OBE

Maintenance

snow plow operations and other
roadway treatments (e.g., salt
spraying and other material
applications). It supports
communications with the center to
receive information and instructions
that are provided to the vehicle
operator and also supports remote
control of on-board systems. It tracks
operational status of snow and ice
control operations and provides this
information back to the center.

Indianapolis Airport
Management
Systems

Emergency
Management
Center

Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

Indianapolis Airport
Management
Systems

Emergency
Management
Center

Emergency Early
Warning System

'Emergency Early Warning System'
monitors alerting and advisory
systems, information collected by ITS
surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.
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Indianapolis Airport
Management
Systems

Object
Emergency
Management
Center

Object
Emergency
Environmental
Monitoring

'Emergency Environmental
Monitoring' collects current and
forecast road conditions and surface
weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.

Indianapolis Airport
Management
Systems

Emergency
Management
Center

Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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Indianapolis Airport
Management
Systems

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Indianapolis Airport
Management
Systems

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Indianapolis Airport
Management
Systems

Object
Emergency
Management
Center

Object
Emergency
Secure Area
Sensor
Management

'Emergency Secure Area Sensor
Management' manages sensors that
monitor secure areas in the
transportation system, processes the
collected data, performs threat
analysis in which data is correlated
with other sensor, surveillance, and
advisory inputs, and then
disseminates resultant threat
information to emergency personnel
and other agencies. In response to
identified threats, the operator may
request activation of barrier and
safeguard systems to preclude an
incident, control access during and
after an incident or mitigate impact of
an incident. The sensors may be in
secure areas frequented by travelers
(i.e., transit stops, transit stations, rest
areas, park and ride lots, modal
interchange facilities, on-board a
transit vehicle, etc.) or around
transportation infrastructure such as
bridges, tunnels and transit railways
or guideways. The types of sensors
include acoustic, threat (e.g. chemical
agent, toxic industrial chemical,
biological, explosives, and radiological
sensors), infrastructure condition and
integrity, motion and object sensors.

Indianapolis Airport
Management
Systems

Emergency
Management
Center

Emergency
Secure Area
Surveillance

'Emergency Secure Area
Surveillance' monitors surveillance
inputs from secure areas in the
transportation system. The
surveillance may be of secure areas
frequented by travelers (i.e., transit
stops, transit stations, rest areas, park
and ride lots, modal interchange
facilities, on-board a transit vehicle,
etc.) or around transportation
infrastructure such as bridges, tunnels
and transit railways or guideways. It
provides both video and audio
surveillance information to emergency
personnel and automatically alerts
emergency personnel of potential
incidents.
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Indianapolis Airport
Management
Systems

Object
Maint and
Constr
Management
Center

Object
MCM
Environmental
Information
Collection

'MCM Environmental Information
Collection' collects current road and
weather conditions using data
collected from environmental sensors
deployed on and about the roadway.
In addition to fixed sensor stations at
the roadside, this functional object
also collects environmental
information from sensor systems
located on Maintenance and
Construction Vehicles. It also collects
current and forecast environmental
conditions information that is made
available by other systems. The
functional object aggregates the
sensor system data and provides it,
along with data attributes to other
applications.

Indianapolis Airport
Management
Systems

Maint and
Constr
Management
Center

MCM
Environmental
Information
Processing

'MCM Environmental Information
Processing' processes current and
forecast weather data, road condition
information, local environmental data,
and uses internal models to develop
specialized detailed forecasts of local
weather and surface conditions. The
processed environmental information
products are presented to center
personnel and disseminated to other
centers.

Indianapolis Airport
Management
Systems

Maint and
Constr
Management
Center

MCM Field
Equipment
Maintenance

'MCM Field Equipment Maintenance'
provides overall management and
support for maintenance of field
equipment on a roadway system,
right-of-way, parking area, transit
stop, or other areas where field
equipment exists. Services include
repair and maintenance of ITS field
equipment in these areas (e.g.,
detectors and other sensors,
cameras, dynamic message signs,
electronic toll collection equipment,
electronic clearance equipment,
weigh-in-motion sensors, etc.).

Indianapolis Airport
Management
Systems

Maint and
Constr
Management
Center

MCM Incident
Management

'MCM Incident Management' supports
maintenance and construction
participation in coordinated incident
response. Incident notifications are
shared, incident response resources
are managed, and the overall incident
situation and incident response status
is coordinated among allied response
organizations.
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Indianapolis Airport
Management
Systems

Object
Maint and
Constr
Management
Center

Object
MCM
Maintenance

Decision Support

'MCM Maintenance Decision Support'
recommends maintenance courses of
action based on current and forecast
environmental and road conditions
and additional application specific
information. Decisions are supported
through understandable presentation
of filtered and fused environmental
and road condition information for
specific time horizons as well as
specific maintenance
recommendations that are generated
by the system based on this
integrated information. The
recommended courses of action are
supported by information on the
anticipated consequences of action or
inaction, when available.

Indianapolis Airport
Management
Systems

Maint and
Constr
Management
Center

MCM Roadway

Maintenance

'MCM Roadway Maintenance'
provides overall management and
support for routine maintenance on a
roadway system or right-of-way.
Services managed include landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of non-ITS
equipment on the roadway (e.g.,
signs, gantries, cabinets, guard rails,
etc.). Environmental conditions
information is also received from
various weather sources to aid in
scheduling routine maintenance
activities. See also MCM Field
Equipment Maintenance for
maintenance of ITS field equipment.

Indianapolis Airport
Management
Systems

Maint and
Constr
Management
Center

MCM Vehicle
Maintenance
Management

'MCM Vehicle Maintenance
Management' monitors vehicle and
equipment condition, tracks
maintenance history, and schedules
routine and corrective maintenance
based on vehicle/equipment utilization
and availability schedules.
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Indianapolis Airport
Management
Systems

Object
Maint and
Constr
Management
Center

Object
MCM Winter
Maintenance
Management

'MCM Winter Maintenance
Management' manages winter road
maintenance, tracking and controlling
snow plow operations, roadway
treatment (e.g., salt spraying and
other material applications), and other
snow and ice control operations. It
monitors environmental conditions
and weather forecasts and uses the
information to schedule winter
maintenance activities, determine the
appropriate snow and ice control
response, and track and manage
response operations.

Indianapolis Airport
Management
Systems

Maint and
Constr
Management
Center

MCM Work Zone

Management

'MCM Work Zone Management'
remotely monitors and supports work
zone activities, controlling traffic
through dynamic message signs
(DMS), Highway Advisory Radio
(HAR), gates and barriers, and
informing other groups of activity
(e.g., traveler information, traffic
management, other maintenance and
construction centers) for better
coordination management. Work zone
speeds, and delays, and closures are
provided to the motorist prior to the
work zones. This application provides
control of field equipment in all
maintenance areas, including fixed
and portable field equipment
supporting both stationary and mobile
work zones.

Indianapolis Airport
Management
Systems

Traffic
Management
Center

TMC Barrier
System
Management

'"TMC Barrier System Management'
remotely monitors and controls barrier
systems for transportation facilities
and infrastructure under control of
center personnel. Barrier systems
include automatic or remotely
controlled gates, barriers and other
access control systems. It also
provides an interface to other centers
to allow monitoring and control of the
barriers from other centers (e.g.,
public safety or emergency operations
centers).
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Indianapolis Airport
Management
Systems

Object
Traffic
Management
Center

Object
TMC Basic
Surveillance

"TMC Basic Surveillance' remotely
monitors and controls traffic sensor
systems and surveillance (e.g.,
CCTV) equipment, and collects,
processes and stores the collected
traffic data. Current traffic information
and other real-time transportation
information is also collected from
other centers. The collected
information is provided to traffic
operations personnel and made
available to other centers.

Indianapolis Airport
Management
Systems

Traffic
Management
Center

TMC
Environmental
Monitoring

"TMC Environmental Monitoring'
assimilates current and forecast road
conditions and surface weather
information using a combination of
weather service provider information,
information collected by other centers
such as the Maintenance and
Construction Management Center,
data collected from environmental
sensors deployed on and about the
roadway, and information collected
from connected vehicles. The
collected environmental information is
monitored and presented to the
operator. This information can be
used to issue general traveler
advisories and support location
specific warnings to drivers.

Indianapolis Airport
Management
Systems

Traffic
Management
Center

TMC Evacuation

Support

"TMC Evacuation Support' supports
development, coordination, and
execution of special traffic
management strategies during
evacuation and subsequent reentry of
a population in the vicinity of a
disaster or major emergency. A traffic
management strategy is developed
based on anticipated demand, the
capacity of the road network including
access to and from the evacuation
routes, and existing and forecast
conditions. The strategy supports
efficient evacuation and also protects
and optimizes movement of response
vehicles and other resources that are
responding to the emergency.

Page | 173

Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO




2023 Indianapolis Regional ITS Architecture Document | 1.0

Element Name szjségfl Fuggjtlet::?al Functional Object Description
Indianapolis Airport Traffic TMC Incident "'TMC Incident Detection' identifies
Management Management Detection and reports incidents to Traffic
Systems Center Operations Personnel. It remotely

monitors and controls traffic sensor
and surveillance systems that support
incident detection and verification. It
analyzes and reduces the collected
sensor and surveillance data, external
alerting and advisory and incident
reporting systems, anticipated
demand information from intermodal
freight depots, border crossings,
special event information, and
identifies and reports incidents and
hazardous conditions

Indianapolis Airport Traffic TMC Incident "TMC Incident Dispatch Coordination'
Management Management Dispatch formulates and manages an incident
Systems Center Coordination response that takes into account the

incident potential, incident impacts,
and resources required for incident
management. It provides information
to support dispatch and routing of
emergency response and service
vehicles as well as coordination with
other cooperating agencies. It
provides access to traffic
management resources that provide
surveillance of the incident, traffic
control in the surrounding area, and
support for the incident response. It
monitors the incident response and
collects performance measures such
as incident response and clearance

times.
Indianapolis Airport Traffic TMC In-Vehicle "TMC In-Vehicle Signing
Management Management Signing Management' controls and monitors
Systems Center Management RSEs that support in-vehicle signing.

Sign information that may include
static regulatory, service, and
directional sign information as well as
variable information such as traffic
and road conditions can be provided
to the RSE, which uses short range
communications to send the
information to in-vehicle equipment.
Information that is currently being
communicated to passing vehicles
and the operational status of the field
equipment is monitored by this
application. The operational status of
the field equipment is reported to
operations personnel.
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Indianapolis Airport
Management
Systems

Object
Traffic
Management
Center

Object
TMC Multi-Modal
Coordination

"TMC Multi-Modal Coordination'
supports center-to-center coordination
between the Traffic Management and
Transit Management Centers. It
monitors transit operations and
provides traffic signal priority for
transit vehicles on request from the
Transit Management Center.

Indianapolis Airport
Management
Systems

Traffic
Management
Center

TMC Passive
Surveillance

'TMC Passive Surveillance' collects
time stamped vehicle identities from
different detection zones, correlates
the identities, and calculates link
travel times and derives other traffic
measures.

Indianapolis Airport
Management
Systems

Traffic
Management
Center

TMC Roadway
Equipment
Monitoring

"TMC Roadway Equipment
Monitoring' monitors the operational
status of field equipment and detects
failures. It presents field equipment
status to Traffic Operations Personnel
and reports failures to the
Maintenance and Construction
Management Center. It tracks the
repair or replacement of the failed
equipment. The entire range of ITS
field equipment may be monitored
including sensors (traffic,
infrastructure, environmental, security,
speed, etc.) and devices (highway
advisory radio, dynamic message
signs, automated roadway treatment
systems, barrier and safeguard
systems, cameras, traffic signals and
override equipment, ramp meters,
beacons, security surveillance
equipment, etc.).

Indianapolis Airport
Management
Systems

Traffic
Management
Center

TMC Safeguard
System
Management

'"TMC Safeguard System
Management' remotely monitors and
controls safeguard systems for
transportation facilities and
infrastructure. Safeguard systems
include blast shielding, exhaust
systems and other automatic or
remotely controlled systems intended
to mitigate the impact of an incident.
When access to a transportation
facility is impacted by the activation of
a safeguard system, impacted
systems and travelers are notified.
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Indianapolis Airport
Management
Systems

Object
Traffic
Management
Center

Object
TMC Traffic
Information
Dissemination

"'TMC Traffic Information
Dissemination' disseminates traffic
and road conditions, closure and
detour information, incident
information, driver advisories, and
other traffic-related data to other
centers, the media, and driver
information systems. It monitors and
controls driver information system
field equipment including dynamic
message signs and highway advisory
radio, managing dissemination of
driver information through these
systems.

Indianapolis Airport
Management
Systems

Traffic
Management
Center

TMC Work Zone
Traffic
Management

"TMC Work Zone Traffic Management'
coordinates work plans with
maintenance systems so that work
zones are established that have
minimum traffic impact. Traffic control
strategies are implemented to further
mitigate traffic impacts associated
with work zones that are established,
providing work zone information to
driver information systems such as
dynamic message signs.

Indianapolis Airport
Parking Area
Equipment

Parking Area
Equipment

Parking Area
Electronic
Payment

'Parking Area Electronic Payment'
supports electronic payment of
parking fees using in-vehicle
equipment (e.g., tags) or contact or
proximity cards. It includes the field
elements that provide the interface to
the in-vehicle or card payment device
and the back-office functionality that
performs the transaction.

Indianapolis Airport
Parking Area
Equipment

Parking Area
Equipment

Parking Area
Management

'Parking Area Management' detects
and classifies vehicles at parking
facility entrances, exits, and other
designated locations within the facility.
Current parking availability is
monitored and used to inform drivers
through dynamic message
signs/displays so that vehicles are
efficiently routed to available spaces.
Parking facility information, including
current parking rates and directions to
entrances and available exits, is also
provided to drivers.
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Indianapolis Airport
Parking System

Object
Parking
Management
Center

Object
Parking Account
and Fee
Management

'Parking Account and Fee
Management' manages parking fare
collection at the Parking Management
Center. It provides the back office
functions that support control of field
parking management systems,
supporting payment reconciliation with
links to financial institutions. It loads
fee data into field systems when those
systems are initialized or whenever
such information is modified.

Indianapolis Airport
Parking System

Parking
Management
Center

Parking
Coordination

'Parking Coordination' supports
communication and coordination
between equipped parking facilities
and also supports regional
coordination between parking facilities
and traffic management systems.
Coordination with traffic management
supports local traffic control
coordination in and around the
parking facility and broader regional
coordination. It also shares
information with transit management
systems and information providers to
support multimodal travel planning,
including parking reservations
capabilities. Information including
current parking availability, system
status, and operating strategies are
shared to enable local parking facility
management that supports regional
transportation strategies.

Indianapolis Airport
Parking System

Parking
Management
Center

Parking
Management

'Parking Management' monitors
parking area operations for one or
more parking areas, monitoring
current operational status including
current parking occupancy and rates
supporting back office operations.
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Indianapolis Airport
Parking System

Object
Transportation
Information
Center

Object
TIC Data
Collection

'TIC Data Collection' collects
transportation-related data from other
centers, performs data quality checks
on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.

Indianapolis Airport
Parking System

Transportation
Information
Center

TIC Interactive
Traveler
Information

'TIC Interactive Traveler Information’
disseminates personalized traveler
information including traffic and road
conditions, transit information, parking
information, maintenance and
construction information, multimodal
information, event information, and
weather information. Tailored
information is provided based on the
traveler's request in this interactive
service.

Indianapolis Airport
Parking System

Transportation
Information
Center

TIC Traveler
Telephone
Information

'TIC Traveler Telephone Information'
services voice-based traveler
requests for information that supports
traveler telephone information
systems like 511. It takes requests for
traveler information, which could be
voice-formatted traveler requests,
dual-tone multi-frequency (DTMF)-
based requests, or a simple traveler
information request, and returns the
requested traveler information in the
proper format. In addition to servicing
requests for traveler information, it
also collects and forwards alerts and
advisories to traveler telephone
information systems.
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Indianapolis DPW
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

Indianapolis DPW
Operations Center

Emergency
Management
Center

Emergency Data
Collection

'‘Emergency Data Collection' collects
and stores emergency information
that is collected in the course of
operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Indianapolis DPW
Operations Center

Emergency
Management
Center

Emergency Early
Warning System

'Emergency Early Warning System'
monitors alerting and advisory
systems, information collected by ITS
surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.

Indianapolis DPW
Operations Center

Emergency
Management
Center

Emergency
Environmental
Monitoring

'Emergency Environmental
Monitoring' collects current and
forecast road conditions and surface
weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.
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Indianapolis DPW
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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Indianapolis DPW
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Indianapolis DPW
Operations Center

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.

Indianapolis DPW
Operations Center

Emissions
Management
Center

Emissions
Connected
Vehicle

Monitoring

'‘Emissions Connected Vehicle
Monitoring' collects emissions data
reported by passing vehicles and
uses this data to support air quality
management and planning.
Coordination with traffic management
supports air quality-responsive
management of traffic.
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Indianapolis DPW
Operations Center

Object
Emissions
Management
Center

Object
Emissions Data
Collection

'‘Emissions Data Collection' collects
and stores air quality and emissions
management information that is
collected in the course of Emissions
Management Center operations. This
data can be used directly by
operations personnel or it can be
made available to other data users
and archives in the region.

Indianapolis DPW
Operations Center

Emissions
Management
Center

Emissions Data
Management

'Emissions Data Management'
collects and stores air quality and
vehicle emissions information by
remotely monitoring and controlling
area wide and point sensors. General
air quality measures are distributed as
general traveler information and also
may be used in demand management
programs. Collected roadside
emissions are analyzed and used to
detect, identify, and notify concerned
parties regarding vehicles that exceed
emissions standards.

Indianapolis DPW
Operations Center

Emissions
Management
Center

Emissions Zone
Management

'Emissions Zone Management'
identifies existing and potential
emissions hot spots and coordinates
with transportation agencies and their
systems to establish low emissions
zones to manage air quality in these
areas. Through this coordination, the
geographic boundary, restrictions,
and pricing for the low emissions zone
are established and adjusted.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Data
Collection

'MCM Data Collection' collects and
stores maintenance and construction
information that is collected in the
course of operations by the
Maintenance and Construction
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.
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Indianapolis DPW
Operations Center

Object
Maint and
Constr
Management
Center

Object
MCM
Environmental
Information
Collection

'MCM Environmental Information
Collection' collects current road and
weather conditions using data
collected from environmental sensors
deployed on and about the roadway.
In addition to fixed sensor stations at
the roadside, this functional object
also collects environmental
information from sensor systems
located on Maintenance and
Construction Vehicles. It also collects
current and forecast environmental
conditions information that is made
available by other systems. The
functional object aggregates the
sensor system data and provides it,
along with data attributes to other
applications.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM
Environmental
Information
Processing

'MCM Environmental Information
Processing' processes current and
forecast weather data, road condition
information, local environmental data,
and uses internal models to develop
specialized detailed forecasts of local
weather and surface conditions. The
processed environmental information
products are presented to center
personnel and disseminated to other
centers.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Field
Equipment
Maintenance

'MCM Field Equipment Maintenance'
provides overall management and
support for maintenance of field
equipment on a roadway system,
right-of-way, parking area, transit
stop, or other areas where field
equipment exists. Services include
repair and maintenance of ITS field
equipment in these areas (e.g.,
detectors and other sensors,
cameras, dynamic message signs,
electronic toll collection equipment,
electronic clearance equipment,
weigh-in-motion sensors, etc.).

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Incident
Management

'MCM Incident Management' supports
maintenance and construction
participation in coordinated incident
response. Incident notifications are
shared, incident response resources
are managed, and the overall incident
situation and incident response status
is coordinated among allied response
organizations.
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Indianapolis DPW
Operations Center

Object
Maint and
Constr
Management
Center

Object
MCM
Maintenance
Decision Support

'MCM Maintenance Decision Support'
recommends maintenance courses of
action based on current and forecast
environmental and road conditions
and additional application specific
information. Decisions are supported
through understandable presentation
of filtered and fused environmental
and road condition information for
specific time horizons as well as
specific maintenance
recommendations that are generated
by the system based on this
integrated information. The
recommended courses of action are
supported by information on the
anticipated consequences of action or
inaction, when available.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Roadway
Maintenance

'MCM Roadway Maintenance'
provides overall management and
support for routine maintenance on a
roadway system or right-of-way.
Services managed include landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of non-ITS
equipment on the roadway (e.g.,
signs, gantries, cabinets, guard rails,
etc.). Environmental conditions
information is also received from
various weather sources to aid in
scheduling routine maintenance
activities. See also MCM Field
Equipment Maintenance for
maintenance of ITS field equipment.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Vehicle
Maintenance
Management

'MCM Vehicle Maintenance
Management' monitors vehicle and
equipment condition, tracks
maintenance history, and schedules
routine and corrective maintenance
based on vehicle/equipment utilization
and availability schedules.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Vehicle
Tracking

'MCM Vehicle Tracking' tracks the
location of maintenance and
construction vehicles and other
equipment. Vehicle/equipment
location and associated information is
presented to the operator.
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Indianapolis DPW
Operations Center

Object
Maint and
Constr
Management
Center

Object
MCM Winter
Maintenance
Management

'MCM Winter Maintenance
Management' manages winter road
maintenance, tracking and controlling
snow plow operations, roadway
treatment (e.g., salt spraying and
other material applications), and other
snow and ice control operations. It
monitors environmental conditions
and weather forecasts and uses the
information to schedule winter
maintenance activities, determine the
appropriate snow and ice control
response, and track and manage
response operations.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Work
Activity
Coordination

'MCM Work Activity Coordination'
disseminates work activity schedules
and current asset restrictions to other
agencies. Work schedules are
coordinated with operating agencies,
factoring in the needs and activities of
other agencies and adjacent
jurisdictions. Work schedules are also
distributed to Transportation
Information Centers for dissemination
to the traveling public.

Indianapolis DPW
Operations Center

Maint and
Constr
Management
Center

MCM Work Zone
Management

'MCM Work Zone Management'
remotely monitors and supports work
zone activities, controlling traffic
through dynamic message signs
(DMS), Highway Advisory Radio
(HAR), gates and barriers, and
informing other groups of activity
(e.g., traveler information, traffic
management, other maintenance and
construction centers) for better
coordination management. Work zone
speeds, and delays, and closures are
provided to the motorist prior to the
work zones. This application provides
control of field equipment in all
maintenance areas, including fixed
and portable field equipment
supporting both stationary and mobile
work zones.
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Indianapolis DPW
Operations Center

Object
Traffic
Management
Center

Object
TMC Basic
Surveillance

"TMC Basic Surveillance' remotely
monitors and controls traffic sensor
systems and surveillance (e.g.,
CCTV) equipment, and collects,
processes and stores the collected
traffic data. Current traffic information
and other real-time transportation
information is also collected from
other centers. The collected
information is provided to traffic
operations personnel and made
available to other centers.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Data
Collection

"TMC Data Collection' collects and
stores information that is created in
the course of traffic operations
performed by the Traffic Management
Center. This data can be used directly
by operations personnel or it can be
made available to other data users
and archives in the region.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Demand
Management
Coordination

"TMC Demand Management
Coordination' provides the capability
to gather information on regional toll,
parking, and transit usage and
request changes to pricing and other
mechanisms to manage overall
transportation demand.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC
Environmental
Monitoring

"TMC Environmental Monitoring'
assimilates current and forecast road
conditions and surface weather
information using a combination of
weather service provider information,
information collected by other centers
such as the Maintenance and
Construction Management Center,
data collected from environmental
sensors deployed on and about the
roadway, and information collected
from connected vehicles. The
collected environmental information is
monitored and presented to the
operator. This information can be
used to issue general traveler
advisories and support location
specific warnings to drivers.
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Indianapolis DPW
Operations Center

Object
Traffic
Management
Center

Object
TMC Evacuation
Support

'"TMC Evacuation Support' supports
development, coordination, and
execution of special traffic
management strategies during
evacuation and subsequent reentry of
a population in the vicinity of a
disaster or major emergency. A traffic
management strategy is developed
based on anticipated demand, the
capacity of the road network including
access to and from the evacuation
routes, and existing and forecast
conditions. The strategy supports
efficient evacuation and also protects
and optimizes movement of response
vehicles and other resources that are
responding to the emergency.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Incident
Detection

"TMC Incident Detection' identifies
and reports incidents to Traffic
Operations Personnel. It remotely
monitors and controls traffic sensor
and surveillance systems that support
incident detection and verification. It
analyzes and reduces the collected
sensor and surveillance data, external
alerting and advisory and incident
reporting systems, anticipated
demand information from intermodal
freight depots, border crossings,
special event information, and
identifies and reports incidents and
hazardous conditions

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Incident
Dispatch
Coordination

"TMC Incident Dispatch Coordination’
formulates and manages an incident
response that takes into account the
incident potential, incident impacts,
and resources required for incident
management. It provides information
to support dispatch and routing of
emergency response and service
vehicles as well as coordination with
other cooperating agencies. It
provides access to traffic
management resources that provide
surveillance of the incident, traffic
control in the surrounding area, and
support for the incident response. It
monitors the incident response and
collects performance measures such
as incident response and clearance
times.
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Indianapolis DPW
Operations Center

Object
Traffic
Management
Center

Object
TMC In-Vehicle
Signing
Management

"TMC In-Vehicle Signing
Management' controls and monitors
RSEs that support in-vehicle signing.
Sign information that may include
static regulatory, service, and
directional sign information as well as
variable information such as traffic
and road conditions can be provided
to the RSE, which uses short range
communications to send the
information to in-vehicle equipment.
Information that is currently being
communicated to passing vehicles
and the operational status of the field
equipment is monitored by this
application. The operational status of
the field equipment is reported to
operations personnel.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Multi-Modal
Coordination

"TMC Multi-Modal Coordination’
supports center-to-center coordination
between the Traffic Management and
Transit Management Centers. It
monitors transit operations and
provides traffic signal priority for
transit vehicles on request from the
Transit Management Center.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Passive
Surveillance

'TMC Passive Surveillance' collects
time stamped vehicle identities from
different detection zones, correlates
the identities, and calculates link
travel times and derives other traffic
measures.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Regional
Traffic
Management

"TMC Regional Traffic Management'
supports coordination between Traffic
Management Centers in order to
share traffic information between
centers as well as control of traffic
management field equipment. This
coordination supports wide area
optimization and regional coordination
that spans jurisdictional boundaries;
for example, coordinated signal
control in a metropolitan area or
coordination between freeway
operations and arterial signal control
within a corridor.
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Indianapolis DPW
Operations Center

Object
Traffic
Management
Center

Object
TMC Reversible
Lane
Management

"TMC Reversible Lane Management'
remotely monitors and controls
reversible lanes. It provides an
interface to reversible lane field
equipment (traffic sensors,
surveillance equipment, lane control
signals, physical lane access controls,
etc.) and to traffic operations
personnel to support central
monitoring and control of these
facilities.

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Roadway
Equipment
Monitoring

"TMC Roadway Equipment
Monitoring' monitors the operational
status of field equipment and detects
failures. It presents field equipment
status to Traffic Operations Personnel
and reports failures to the
Maintenance and Construction
Management Center. It tracks the
repair or replacement of the failed
equipment. The entire range of ITS
field equipment may be monitored
including sensors (traffic,
infrastructure, environmental, security,
speed, etc.) and devices (highway
advisory radio, dynamic message
signs, automated roadway treatment
systems, barrier and safeguard
systems, cameras, traffic signals and
override equipment, ramp meters,
beacons, security surveillance
equipment, etc.).

Indianapolis DPW
Operations Center

Traffic
Management
Center

TMC Signal
Control

"TMC Signal Control' provides the
capability for traffic managers to
monitor and manage the traffic flow at
signalized intersections. This
capability includes analyzing and
reducing the collected data from traffic
surveillance equipment and
developing and implementing control
plans for signalized intersections.
Control plans may be developed and
implemented that coordinate signals
at many intersections under the
domain of a single Traffic
Management Center and are
responsive to traffic conditions and
adapt to support incidents,
preemption and priority requests,
pedestrian crossing calls, etc.
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Object

Object

Indianapolis DPW Traffic TMC Standard "TMC Standard Rail Crossing
Operations Center Management Rail Crossing Management' monitors and controls
Center Management rail crossing traffic control equipment.
This version provides basic support
for standard active warning systems
at grade crossings. It remotely
monitors and reports the status of the
rail crossing equipment and sends
control plan updates to the
equipment.
Indianapolis DPW Traffic TMC Traffic "TMC Traffic Information
Operations Center Management Information Dissemination' disseminates traffic
Center Dissemination and road conditions, closure and

detour information, incident
information, driver advisories, and
other traffic-related data to other
centers, the media, and driver
information systems. It monitors and
controls driver information system
field equipment including dynamic
message signs and highway advisory
radio, managing dissemination of
driver information through these
systems.
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Indianapolis DPW
Operations Center

Object
Traffic
Management
Center

Object
TMC Traffic
Management
Decision Support

"TMC Traffic Management Decision
Support' recommends courses of
action to the traffic operator based on
current and forecast road and traffic
conditions. Traffic incidents, special
events, maintenance activities and
other events or conditions that impact
capacity or demand are monitored.
Historical data and models are used
to compare the impact of potential
courses of action and make
recommendations to the operator.
Decisions are supported through
presentation of filtered and fused
network-wide road and traffic
conditions that identify network
imbalances and recommended
courses of action. The recommended
actions may include predefined
incident response plans, signal timing
plan changes, DMS/HAR messages,
truck restrictions, lane control
strategies, metering strategies, and
adjustment of variable speed limits.
Multimodal strategies may also be
recommended that include suggested
transit strategies and suggested route
and mode choices for travelers. Once
a course of action is selected, traffic
operations personnel implement these
actions within the Traffic Management
Center and coordinate the response
with other centers in the region.
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Indianapolis DPW Traffic TMC Traffic "TMC Traffic Network Performance
Operations Center Management Network Evaluation' measures traffic network

Center Performance performance and predicts travel
Evaluation demand patterns to support traffic

flow optimization, demand
management, and incident
management. It collects traffic data
from sensors and surveillance
equipment as well as input from other
Traffic Management Centers,
emissions management, transit
operations, and event promoters and
uses this information to measure
traffic network performance. It collects
route planning information from
transportation information centers and
integrates and uses this information to
predict future traffic conditions. The
planned control strategies can be
passed back to the transportation
information center so that the
intended strategies can be reflected in
future route planning.

Indianapolis DPW Traffic TMC Work Zone "TMC Work Zone Traffic Management'
Operations Center Management Traffic coordinates work plans with
Center Management maintenance systems so that work

zones are established that have
minimum traffic impact. Traffic control
strategies are implemented to further
mitigate traffic impacts associated
with work zones that are established,
providing work zone information to
driver information systems such as
dynamic message signs.

Indianapolis DPW Connected RSE Intersection 'RSE Intersection Management' uses

Roadside Equipment | Vehicle Management short range communications to
Roadside support connected vehicle
Equipment applications that manage signalized

intersections. It communicates with
approaching vehicles and ITS
infrastructure (e.g., the traffic signal
controller) to enhance traffic signal
operations. Coordination with the ITS
infrastructure also supports conflict
monitoring to ensure the RSE output
and traffic signal control output are
consistent and degrade in a fail safe
manner.
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Indianapolis DPW Connected RSE Traveler 'RSE Traveler Information
Roadside Equipment | Vehicle Information Communications' includes field
Roadside Communications elements that distribute information to
Equipment vehicles for in-vehicle display. The

information may be provided by a
center (e.g., variable information on
traffic and road conditions in the
vicinity of the field equipment) or it
may be determined and output locally
(e.g., static sign information and
signal phase and timing information).
This includes the interface to the
center or field equipment that controls
the information distribution and the
short range communications
equipment that provides information
to passing vehicles.

Indianapolis DPW ITS Roadway Roadway Basic 'Roadway Basic Surveillance'

Roadside Equipment | Equipment Surveillance monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

Indianapolis DPW ITS Roadway Roadway Field 'Roadway Field Device Support'

Roadside Equipment | Equipment Device Support monitors the operational status of field

devices and detects and reports fault
conditions. Consolidated operational
status (device status, configuration,
and fault information) are reported for
resolution and repair. A local interface
is provided to field personnel for local
monitoring and diagnostics,
supporting field maintenance,
upgrade, repair, and replacement of

field devices.
Indianapolis DPW ITS Roadway Roadway Field 'Roadway Field Management Station
Roadside Equipment | Equipment Management Operation' supports direct

Station Operation | communications between field
management stations and the local
field equipment under their control.
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Indianapolis DPW

Object
ITS Roadway

Roadside Equipment | Equipment

Object
Roadway Passive
Monitoring

'Roadway Passive Monitoring'
monitors passing vehicles for a
signature that can be used to
recognize the same vehicle at
different points in the network and
measure travel times. Depending on
the implementation and the
penetration rate of the technology that
is monitored, other point traffic
measures may also be inferred by
monitoring the number of vehicles
within range over time. Today this
approach is implemented most
commonly using a Bluetooth receiver
that passively monitors Bluetooth
devices on-board passing vehicles
and license plate readers that record
the vehicle license plate number, but
any widely deployed vehicle
communications technology or feature
that can be passively monitored to
uniquely identify a vehicle could be
used.

Indianapolis DPW

ITS Roadway

Roadside Equipment | Equipment

Roadway
Reversible Lanes

'Roadway Reversible Lanes' includes
field elements that monitor and control
reversible lane facilities. It includes
the traffic sensors, surveillance
equipment, lane control signals,
physical lane access controls, and
other field elements that manage
traffic on these facilities. It provides
current reversible lane facility status
information and accepts requests and
control commands from the controlling
center.
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Indianapolis DPW

Object
ITS Roadway

Roadside Equipment | Equipment

Object
Roadway Signal
Control

'Roadway Signal Control' includes the
field elements that monitor and control
signalized intersections. It includes
the traffic signal controllers, detectors,
conflict monitors, signal heads, and
other ancillary equipment that
supports traffic signal control. It also
includes field masters, and equipment
that supports communications with a
central monitoring and/or control
system, as applicable. The
communications link supports upload
and download of signal timings and
other parameters and reporting of
current intersection status. It
represents the field equipment used in
all levels of traffic signal control from
basic actuated systems that operate
on fixed timing plans through adaptive
systems. It also supports all
signalized intersection configurations,
including those that accommodate
pedestrians. In advanced, future
implementations, environmental data
may be monitored and used to
support dilemma zone processing and
other aspects of signal control that are
sensitive to local environmental
conditions.
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Indianapolis DPW
Roadside Equipment

Object
ITS Roadway
Equipment

Object
Roadway
Standard Rail
Crossing

'Roadway Standard Rail Crossing'
manages highway traffic at highway-
rail intersections (HRIs) where
operational requirements do not
dictate advanced features (e.g.,
where rail operational speeds are less
than 80 miles per hour). Either
passive (e.g., the crossbuck sign) or
active warning systems (e.g., flashing
lights and gates) are supported
depending on the specific
requirements for each intersection.
These traditional HRI warning
systems may also be augmented with
other standard traffic management
devices. The warning systems are
activated on notification of an
approaching train by interfaced
wayside equipment. The equipment at
the HRI may also be interconnected
with adjacent signalized intersections
so that local control can be adapted to
highway-rail intersection activities.
Health monitoring of the HRI
equipment and interfaces is
performed; detected abnormalities are
reported through interfaces to the
wayside interface equipment and the
Traffic Management Center.

Indianapolis DPW
Roadside Equipment

ITS Roadway
Equipment

Roadway Traffic
Information
Dissemination

'Roadway Traffic Information
Dissemination' includes field elements
that provide information to drivers,
including dynamic message signs and
highway advisory radios.

Indianapolis DPW
Roadside Equipment

ITS Roadway
Equipment

Roadway Work
Zone Traffic
Control

'Roadway Work Zone Traffic Control'
controls traffic in areas of the roadway
where maintenance and construction
activities are underway, monitoring
and controlling traffic using field
equipment such as CCTV cameras,
dynamic messages signs, and
gates/barriers. Work zone speeds and
delays are provided to the motorist
prior to the work zones.
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Indianapolis DPW
Vehicles

Object
Maint and
Constr Vehicle
OBE

Object
MCV
Environmental
Monitoring

'MCV Environmental Monitoring'
collects current road and surface
weather conditions from sensors on-
board the maintenance and
construction vehicle or by querying
fixed sensors on or near the roadway.
Environmental information including
road surface temperature, air
temperature, and wind speed is
measured and spatially located and
time stamped, and reported back to a
center.

Indianapolis DPW
Vehicles

Maint and
Constr Vehicle
OBE

MCV Roadway
Maintenance and
Construction

'MCV Roadway Maintenance and
Construction' includes the on-board
systems that support routine non-
winter maintenance on a roadway
system or right-of-way. Routine
maintenance includes landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of both ITS
and non-ITS equipment on the
roadway (e.g., signs, traffic
controllers, traffic detectors, dynamic
message signs, traffic signals, etc.).

Indianapolis DPW
Vehicles

Maint and
Constr Vehicle
OBE

MCYV Vehicle
Location Tracking

'MCV Vehicle Location Tracking'
monitors vehicle location and reports
the position and timestamp
information to the dispatch center.

Indianapolis DPW
Vehicles

Maint and
Constr Vehicle
OBE

MCV Vehicle
System
Monitoring and
Diagnostics

'MCYV Vehicle System Monitoring and
Diagnostics' includes on-board
sensors capable of monitoring the
condition of each of the vehicle
systems and diagnostics that can be
used to support vehicle maintenance.
The status of the vehicle and ancillary
equipment and diagnostic information
is provided to the vehicle operator,
repair facility, and dispatch center.
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Indianapolis DPW
Vehicles

Object
Maint and
Constr Vehicle
OBE

Object
MCV Winter
Maintenance

'MCV Winter Maintenance' supports
snow plow operations and other
roadway treatments (e.g., salt
spraying and other material
applications). It supports
communications with the center to
receive information and instructions
that are provided to the vehicle
operator and also supports remote
control of on-board systems. It tracks
operational status of snow and ice
control operations and provides this
information back to the center.

Indianapolis DPW
Vehicles

Maint and
Constr Vehicle
OBE

MCV Work Zone
Support

'MCV Work Zone Support' provides
communications and support for local
management of a work zone. It
supports communications between
field personnel and the managing
center to keep the center appraised of
current work zone status. It controls
vehicle-mounted driver information
systems (e.g., dynamic message
signs) and uses short range
communications to monitor and
control other fixed or portable driver
information systems in the work zone.

Indianapolis Fire
Communications
Center

Emergency
Management
Center

Emergency Call-
Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.
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Indianapolis Fire
Communications
Center

Object
Emergency
Management
Center

Object
Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

Indianapolis Fire
Communications
Center

Emergency
Management
Center

Emergency Data
Collection

'‘Emergency Data Collection' collects
and stores emergency information
that is collected in the course of
operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Indianapolis Fire
Communications
Center

Emergency
Management
Center

Emergency
Dispatch

'Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.

Indianapolis Fire
Communications
Center

Emergency
Management
Center

Emergency Early
Warning System

'Emergency Early Warning System'
monitors alerting and advisory
systems, information collected by ITS
surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.
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Indianapolis Fire Emergency Emergency 'Emergency Environmental
Communications Management Environmental Monitoring' collects current and
Center Center Monitoring forecast road conditions and surface

weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.

Indianapolis Fire Emergency Emergency 'Emergency Evacuation Support'
Communications Management Evacuation coordinates evacuation plans among
Center Center Support allied agencies and manages

evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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Indianapolis Fire
Communications
Center

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.

Indianapolis Fire
Communications
Center

Emergency
Management
Center

Emergency
Notification
Support

'Emergency Notification Support'
receives emergency notification
messages from vehicles or personal
handheld devices, determines an
appropriate response, and either uses
internal resources or contacts a local
agency to provide that response. The
nature of the emergency is
determined based on the information
in the received message as well as
other inputs. This object effectively
serves as an interface between
automated collision notification
systems and the local public safety
answering point for messages that
require a public safety response. This
capability depends on an up-to-date
registry of public safety answering
points/response agencies by
coverage area, the type of
emergency, and hours of service.
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Indianapolis Fire
Communications
Center

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Indianapolis Fire
Communications
Center

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

Indianapolis Fire
Department
Emergency Vehicles

Emergency
Vehicle OBE

EV On-Board En
Route Support

'EV On-Board En Route Support’'
provides communications functions to
responding emergency vehicles that
reduce response times and improve
safety of responding public safety
personnel and the general public. It
supports traffic signal preemption via
short range communication directly
with signal control equipment and
sends alert messages to surrounding
vehicles.

Indianapolis Fire
Department
Emergency Vehicles

Emergency
Vehicle OBE

EV On-Board
Incident
Management
Communication

'EV On-board Incident Management
Communication' provides
communications support to first
responders. Information about the
incident, information on dispatched
resources, and ancillary information
such as road and weather conditions
are provided to emergency personnel.
Emergency personnel transmit
information about the incident such as
identification of vehicles and people
involved, the extent of injuries,
hazardous material, resources on site,
site management strategies in effect,
and current clearance status.
Emergency personnel may also send
in-vehicle signing messages to
approaching traffic using short range
communications.
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Indianapolis MPO
Planning Operations

Object
Transportation
Information
Center

Object
TIC Operations
Data Collection

'TIC Operations Data Collection’
collects and stores information that is
collected about the transportation
information service including data on
the number of clients serviced and the
services that were provided. This data
can be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Indianapolis Police
Department
Emergency Vehicles

Emergency
Vehicle OBE

EV On-Board En
Route Support

'EV On-Board En Route Support'
provides communications functions to
responding emergency vehicles that
reduce response times and improve
safety of responding public safety
personnel and the general public. It
supports traffic signal preemption via
short range communication directly
with signal control equipment and
sends alert messages to surrounding
vehicles.

Indianapolis Police
Department
Emergency Vehicles

Emergency
Vehicle OBE

EV On-Board
Incident
Management
Communication

'EV On-board Incident Management
Communication' provides
communications support to first
responders. Information about the
incident, information on dispatched
resources, and ancillary information
such as road and weather conditions
are provided to emergency personnel.
Emergency personnel transmit
information about the incident such as
identification of vehicles and people
involved, the extent of injuries,
hazardous material, resources on site,
site management strategies in effect,
and current clearance status.
Emergency personnel may also send
in-vehicle signing messages to
approaching traffic using short range
communications.
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Indianapolis Police
Dispatch

Object
Emergency
Management
Center

Object
Emergency Call-
Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.

Indianapolis Police
Dispatch

Emergency
Management
Center

Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

Indianapolis Police
Dispatch

Emergency
Management
Center

Emergency Data
Collection

'Emergency Data Collection’ collects
and stores emergency information
that is collected in the course of
operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Indianapolis Police
Dispatch

Emergency
Management
Center

Emergency
Dispatch

'Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.
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Indianapolis Police
Dispatch

Object Object

Emergency Emergency Early | 'Emergency Early Warning System'
Management Warning System monitors alerting and advisory
Center systems, information collected by ITS

surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.

Indianapolis Police
Dispatch

Emergency Emergency 'Emergency Environmental
Management Environmental Monitoring' collects current and
Center Monitoring forecast road conditions and surface

weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.

Page | 207

Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document M PQ
(s




Element Name

2023 Indianapolis Regional ITS Architecture Document | 1.0

Physical

Functional

Functional Object Description

Indianapolis Police
Dispatch

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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Indianapolis Police
Dispatch

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Indianapolis Police
Dispatch

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Indianapolis Police
Dispatch

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

INDOT Arterial
Cameras and
Controllers

ITS Roadway
Equipment

Roadway Basic
Surveillance

'Roadway Basic Surveillance'
monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

INDOT Atrterial
Cameras and
Controllers

ITS Roadway
Equipment

Roadway Passive
Monitoring

'Roadway Passive Monitoring'
monitors passing vehicles for a
signature that can be used to
recognize the same vehicle at
different points in the network and
measure travel times. Depending on
the implementation and the
penetration rate of the technology that
is monitored, other point traffic
measures may also be inferred by
monitoring the number of vehicles
within range over time. Today this
approach is implemented most
commonly using a Bluetooth receiver
that passively monitors Bluetooth
devices on-board passing vehicles
and license plate readers that record
the vehicle license plate number, but
any widely deployed vehicle
communications technology or feature
that can be passively monitored to
uniquely identify a vehicle could be
used.
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INDOT Arterial TMS

Object
Traffic
Management
Center

Object
TMC Basic
Surveillance

"TMC Basic Surveillance' remotely
monitors and controls traffic sensor
systems and surveillance (e.g.,
CCTV) equipment, and collects,
processes and stores the collected
traffic data. Current traffic information
and other real-time transportation
information is also collected from
other centers. The collected
information is provided to traffic
operations personnel and made
available to other centers.

INDOT Arterial TMS

Traffic
Management
Center

TMC Passive
Surveillance

'TMC Passive Surveillance' collects
time stamped vehicle identities from
different detection zones, correlates
the identities, and calculates link
travel times and derives other traffic
measures.

INDOT Arterial TMS

Traffic
Management
Center

TMC Regional
Traffic
Management

"TMC Regional Traffic Management'
supports coordination between Traffic
Management Centers in order to
share traffic information between
centers as well as control of traffic
management field equipment. This
coordination supports wide area
optimization and regional coordination
that spans jurisdictional boundaries;
for example, coordinated signal
control in a metropolitan area or
coordination between freeway
operations and arterial signal control
within a corridor.

Page | 212

Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO




Element Name

2023 Indianapolis Regional ITS Architecture Document | 1.0

Physical

Functional

Functional Object Description

INDOT Arterial TMS

Object
Traffic
Management
Center

Object
TMC Roadway
Equipment
Monitoring

"TMC Roadway Equipment
Monitoring' monitors the operational
status of field equipment and detects
failures. It presents field equipment
status to Traffic Operations Personnel
and reports failures to the
Maintenance and Construction
Management Center. It tracks the
repair or replacement of the failed
equipment. The entire range of ITS
field equipment may be monitored
including sensors (traffic,
infrastructure, environmental, security,
speed, etc.) and devices (highway
advisory radio, dynamic message
signs, automated roadway treatment
systems, barrier and safeguard
systems, cameras, traffic signals and
override equipment, ramp meters,
beacons, security surveillance
equipment, etc.).

INDOT Arterial TMS

Traffic
Management
Center

TMC Signal
Control

"TMC Signal Control' provides the
capability for traffic managers to
monitor and manage the traffic flow at
signalized intersections. This
capability includes analyzing and
reducing the collected data from traffic
surveillance equipment and
developing and implementing control
plans for signalized intersections.
Control plans may be developed and
implemented that coordinate signals
at many intersections under the
domain of a single Traffic
Management Center and are
responsive to traffic conditions and
adapt to support incidents,
preemption and priority requests,
pedestrian crossing calls, etc.

INDOT Arterial TMS

Traffic
Management
Center

TMC Standard
Rail Crossing
Management

"TMC Standard Rail Crossing
Management' monitors and controls
rail crossing traffic control equipment.
This version provides basic support
for standard active warning systems
at grade crossings. It remotely
monitors and reports the status of the
rail crossing equipment and sends
control plan updates to the
equipment.
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INDOT Arterial TMS Traffic TMC Traffic "TMC Traffic Metering' provides center
Management Metering monitoring and control of traffic
Center metering systems including on ramps,

through interchanges, and on the
mainline roadway. All types of
metering are covered including pre-
timed/fixed time, time-based, dynamic
and adaptive metering strategies and
special bypasses. Metering rates can
be calculated based upon historical
data or current conditions including
traffic, air quality, etc.

INDOT Arterial Traffic | ITS Roadway Roadway Basic 'Roadway Basic Surveillance'

Signals and Detection | Equipment Surveillance monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

INDOT Arterial Traffic | ITS Roadway Roadway Field 'Roadway Field Management Station

Signals and Detection | Equipment Management Operation' supports direct

Station Operation | communications between field
management stations and the local
field equipment under their control.
INDOT Atrterial Traffic | ITS Roadway Roadway Passive | 'Roadway Passive Monitoring'
Signals and Detection | Equipment Monitoring monitors passing vehicles for a
signature that can be used to
recognize the same vehicle at
different points in the network and
measure travel times. Depending on
the implementation and the
penetration rate of the technology that
is monitored, other point traffic
measures may also be inferred by
monitoring the number of vehicles
within range over time. Today this
approach is implemented most
commonly using a Bluetooth receiver
that passively monitors Bluetooth
devices on-board passing vehicles
and license plate readers that record
the vehicle license plate number, but
any widely deployed vehicle
communications technology or feature
that can be passively monitored to
uniquely identify a vehicle could be
used.
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INDOT Arterial Traffic
Signals and Detection

Object
ITS Roadway
Equipment

Object
Roadway Signal
Control

'Roadway Signal Control' includes the
field elements that monitor and control
signalized intersections. It includes
the traffic signal controllers, detectors,
conflict monitors, signal heads, and
other ancillary equipment that
supports traffic signal control. It also
includes field masters, and equipment
that supports communications with a
central monitoring and/or control
system, as applicable. The
communications link supports upload
and download of signal timings and
other parameters and reporting of
current intersection status. It
represents the field equipment used in
all levels of traffic signal control from
basic actuated systems that operate
on fixed timing plans through adaptive
systems. It also supports all
signalized intersection configurations,
including those that accommodate
pedestrians. In advanced, future
implementations, environmental data
may be monitored and used to
support dilemma zone processing and
other aspects of signal control that are
sensitive to local environmental
conditions.
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INDOT Arterial Traffic
Signals and Detection

Object
ITS Roadway
Equipment

Object
Roadway
Standard Rail
Crossing

'Roadway Standard Rail Crossing'
manages highway traffic at highway-
rail intersections (HRIs) where
operational requirements do not
dictate advanced features (e.g.,
where rail operational speeds are less
than 80 miles per hour). Either
passive (e.g., the crossbuck sign) or
active warning systems (e.g., flashing
lights and gates) are supported
depending on the specific
requirements for each intersection.
These traditional HRI warning
systems may also be augmented with
other standard traffic management
devices. The warning systems are
activated on notification of an
approaching train by interfaced
wayside equipment. The equipment at
the HRI may also be interconnected
with adjacent signalized intersections
so that local control can be adapted to
highway-rail intersection activities.
Health monitoring of the HRI
equipment and interfaces is
performed; detected abnormalities are
reported through interfaces to the
wayside interface equipment and the
Traffic Management Center.

INDOT Hoosier
Helper Vehicles

Emergency
Vehicle OBE

EV On-Board En
Route Support

'EV On-Board En Route Support'
provides communications functions to
responding emergency vehicles that
reduce response times and improve
safety of responding public safety
personnel and the general public. It
supports traffic signal preemption via
short range communication directly
with signal control equipment and
sends alert messages to surrounding
vehicles.
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INDOT Hoosier
Helper Vehicles

Object
Emergency
Vehicle OBE

Object
EV On-Board
Incident
Management
Communication

'EV On-board Incident Management
Communication' provides
communications support to first
responders. Information about the
incident, information on dispatched
resources, and ancillary information
such as road and weather conditions
are provided to emergency personnel.
Emergency personnel transmit
information about the incident such as
identification of vehicles and people
involved, the extent of injuries,
hazardous material, resources on site,
site management strategies in effect,
and current clearance status.
Emergency personnel may also send
in-vehicle signing messages to
approaching traffic using short range
communications.

INDOT Hoosier
Helper Vehicles

Emergency
Vehicle OBE

EV Service Patrol
Vehicle
Operations

'EV Service Patrol Vehicle Operations'
provides on-board processing and
communications to service patrol
vehicles that reduce response times
and improve safety of responding
personnel. It supports service patrol
vehicle dispatch and provides incident
information back to the dispatching
center.

Page | 217

Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO




Element Name

2023 Indianapolis Regional ITS Architecture Document | 1.0

Physical

Functional

Functional Object Description

INDOT Indianapolis
TMC

Object
Archived Data
System

Object
Archive Data
Repository

'‘Archive Data Repository' collects
data and data catalogs from one or
more data sources and stores the
data in a focused repository that is
suited to a particular set of ITS data
users. It includes capabilities for
performing quality checks on the
incoming data, error notification, and
archive to archive coordination. It
includes the capability to define a data
registry that allows registration of data
identifiers or data definitions for
interoperable use throughout a region.
It supports a broad range of
implementations, ranging from simple
data marts that collect a focused set
of data and serve a particular user
community to large-scale data
warehouses that collect, integrate,
and summarize transportation data
from multiple sources and serve a
broad array of users within a region.
Repositories may be established to
support operations planning,
performance monitoring and
management, and policy and
investment decisions.

INDOT Indianapolis
TMC

Archived Data
System

Archive Situation
Data Archival

'Archive Situation Data Archival'
collects and archives traffic, roadway,
and environmental information for use
in off-line planning, research, and
analysis. It controls and collects
information directly from equipment at
the roadside, reflecting the
deployment of traffic detectors that
are used primarily for traffic
monitoring and planning purposes,
rather than for traffic management. It
also collects situation data from
connected vehicles. The data
collected, quality checks performed,
and aggregation strategies are
defined to support transportation
system performance monitoring and
management.
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INDOT Indianapolis
TMC

Object
Emergency
Management
Center

Object
Emergency Call-
Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.

INDOT Indianapolis
TMC

Emergency
Management
Center

Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

INDOT Indianapolis
T™MC

Emergency
Management
Center

Emergency Data
Collection

'Emergency Data Collection’ collects
and stores emergency information
that is collected in the course of
operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

INDOT Indianapolis
TMC

Emergency
Management
Center

Emergency
Dispatch

'Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.
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INDOT Indianapolis Emergency Emergency Early | 'Emergency Early Warning System'
TMC Management Warning System monitors alerting and advisory

Center systems, information collected by ITS

surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.

INDOT Indianapolis Emergency Emergency 'Emergency Environmental
TMC Management Environmental Monitoring' collects current and
Center Monitoring forecast road conditions and surface

weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.
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INDOT Indianapolis
TMC

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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INDOT Indianapolis
TMC

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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INDOT Indianapolis
TMC

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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INDOT Indianapolis

T™MC

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

INDOT Indianapolis

TMC

Emergency
Management
Center

Emergency
Secure Area
Sensor
Management

'Emergency Secure Area Sensor
Management' manages sensors that
monitor secure areas in the
transportation system, processes the
collected data, performs threat
analysis in which data is correlated
with other sensor, surveillance, and
advisory inputs, and then
disseminates resultant threat
information to emergency personnel
and other agencies. In response to
identified threats, the operator may
request activation of barrier and
safeguard systems to preclude an
incident, control access during and
after an incident or mitigate impact of
an incident. The sensors may be in
secure areas frequented by travelers
(i.e., transit stops, transit stations, rest
areas, park and ride lots, modal
interchange facilities, on-board a
transit vehicle, etc.) or around
transportation infrastructure such as
bridges, tunnels and transit railways
or guideways. The types of sensors
include acoustic, threat (e.g. chemical
agent, toxic industrial chemical,
biological, explosives, and radiological
sensors), infrastructure condition and
integrity, motion and object sensors.
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INDOT Indianapolis
TMC

Object
Emergency
Management
Center

Object
Emergency
Secure Area
Surveillance

'Emergency Secure Area
Surveillance' monitors surveillance
inputs from secure areas in the
transportation system. The
surveillance may be of secure areas
frequented by travelers (i.e., transit
stops, transit stations, rest areas, park
and ride lots, modal interchange
facilities, on-board a transit vehicle,
etc.) or around transportation
infrastructure such as bridges, tunnels
and transit railways or guideways. It
provides both video and audio
surveillance information to emergency
personnel and automatically alerts
emergency personnel of potential
incidents.

INDOT Indianapolis
T™MC

Maint and
Constr
Management
Center

MCM Data
Collection

'MCM Data Collection' collects and
stores maintenance and construction
information that is collected in the
course of operations by the
Maintenance and Construction
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

INDOT Indianapolis
TMC

Maint and
Constr
Management
Center

MCM
Environmental
Information
Collection

'MCM Environmental Information
Collection' collects current road and
weather conditions using data
collected from environmental sensors
deployed on and about the roadway.
In addition to fixed sensor stations at
the roadside, this functional object
also collects environmental
information from sensor systems
located on Maintenance and
Construction Vehicles. It also collects
current and forecast environmental
conditions information that is made
available by other systems. The
functional object aggregates the
sensor system data and provides it,
along with data attributes to other
applications.
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INDOT Indianapolis
TMC

Object
Maint and
Constr
Management
Center

Object
MCM
Environmental
Information
Processing

'MCM Environmental Information
Processing' processes current and
forecast weather data, road condition
information, local environmental data,
and uses internal models to develop
specialized detailed forecasts of local
weather and surface conditions. The
processed environmental information
products are presented to center
personnel and disseminated to other
centers.

INDOT Indianapolis
TMC

Maint and
Constr
Management
Center

MCM Incident
Management

'MCM Incident Management' supports
maintenance and construction
participation in coordinated incident
response. Incident notifications are
shared, incident response resources
are managed, and the overall incident
situation and incident response status
is coordinated among allied response
organizations.

INDOT Indianapolis
T™MC

Maint and
Constr
Management
Center

MCM Reduced
Speed Zone
Warning

'MCM Reduced Speed Zone Warning'
supports remote control and
monitoring of reduced speed zone
warning roadside equipment. It
provides posted speed limits and
associated schedules and information
about associated road configuration
changes including lane merges and
shifts. It monitors field equipment
operation and reports current status to
the operator.

INDOT Indianapolis
T™MC

Maint and
Constr
Management
Center

MCM Roadway
Maintenance

'MCM Roadway Maintenance'
provides overall management and
support for routine maintenance on a
roadway system or right-of-way.
Services managed include landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of non-ITS
equipment on the roadway (e.g.,
signs, gantries, cabinets, guard rails,
etc.). Environmental conditions
information is also received from
various weather sources to aid in
scheduling routine maintenance
activities. See also MCM Field
Equipment Maintenance for
maintenance of ITS field equipment.
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INDOT Indianapolis
TMC

Object
Maint and
Constr
Management
Center

Object
MCM Work
Activity
Coordination

'MCM Work Activity Coordination'
disseminates work activity schedules
and current asset restrictions to other
agencies. Work schedules are
coordinated with operating agencies,
factoring in the needs and activities of
other agencies and adjacent
jurisdictions. Work schedules are also
distributed to Transportation
Information Centers for dissemination
to the traveling public.

INDOT Indianapolis
TMC

Maint and
Constr
Management
Center

MCM Work Zone
Management

'MCM Work Zone Management'
remotely monitors and supports work
zone activities, controlling traffic
through dynamic message signs
(DMS), Highway Advisory Radio
(HAR), gates and barriers, and
informing other groups of activity
(e.g., traveler information, traffic
management, other maintenance and
construction centers) for better
coordination management. Work zone
speeds, and delays, and closures are
provided to the motorist prior to the
work zones. This application provides
control of field equipment in all
maintenance areas, including fixed
and portable field equipment
supporting both stationary and mobile
work zones.

INDOT Indianapolis
T™MC

Maint and
Constr
Management
Center

MCM Work Zone
Safety
Management

'MCM Work Zone Safety
Management' remotely monitors work
zone safety systems that detect
vehicle intrusions in work zones and
warns crew workers and drivers of
imminent encroachment. Crew
movements are also monitored so
that the crew can be warned of
movement beyond the designated
safe zone.
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INDOT Indianapolis
TMC

Object
Traffic
Management
Center

Object
TMC Barrier
System
Management

"TMC Barrier System Management'
remotely monitors and controls barrier
systems for transportation facilities
and infrastructure under control of
center personnel. Barrier systems
include automatic or remotely
controlled gates, barriers and other
access control systems. It also
provides an interface to other centers
to allow monitoring and control of the
barriers from other centers (e.g.,
public safety or emergency operations
centers).

INDOT Indianapolis
TMC

Traffic
Management
Center

TMC Basic
Surveillance

"TMC Basic Surveillance' remotely
monitors and controls traffic sensor
systems and surveillance (e.g.,
CCTV) equipment, and collects,
processes and stores the collected
traffic data. Current traffic information
and other real-time transportation
information is also collected from
other centers. The collected
information is provided to traffic
operations personnel and made
available to other centers.

INDOT Indianapolis
TMC

Traffic
Management
Center

TMC Data
Collection

"TMC Data Collection' collects and
stores information that is created in
the course of traffic operations
performed by the Traffic Management
Center. This data can be used directly
by operations personnel or it can be
made available to other data users
and archives in the region.

INDOT Indianapolis
T™MC

Traffic
Management
Center

TMC Demand
Management
Coordination

"TMC Demand Management
Coordination' provides the capability
to gather information on regional toll,
parking, and transit usage and
request changes to pricing and other
mechanisms to manage overall
transportation demand.
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INDOT Indianapolis
TMC

Object
Traffic
Management
Center

Object
TMC Dynamic
Lane
Management and
Shoulder Use

"TMC Dynamic Lane Management
and Shoulder Use' remotely monitors
and controls the system that is used
to dynamically manage travel lanes,
including temporary use of shoulders
as travel lanes. It monitors traffic
conditions and demand measured in
the field and determines when the
lane configuration of the roadway
should be changed, when
intersections and/or interchanges
should be reconfigured, when the
shoulders should be used for travel
(as a lane), when lanes should be
designated for use by special vehicles
only, such as buses, high occupancy
vehicles (HOVs), vehicles attending a
special event, etc. and/or when types
of vehicles should be prohibited or
restricted from using particular lanes.
It controls the field equipment used to
manage and control specific lanes
and the shoulders. It also can
automatically notify the enforcement
agency of lane control violations.

INDOT Indianapolis
TMC

Traffic
Management
Center

TMC
Environmental
Monitoring

"TMC Environmental Monitoring'
assimilates current and forecast road
conditions and surface weather
information using a combination of
weather service provider information,
information collected by other centers
such as the Maintenance and
Construction Management Center,
data collected from environmental
sensors deployed on and about the
roadway, and information collected
from connected vehicles. The
collected environmental information is
monitored and presented to the
operator. This information can be
used to issue general traveler
advisories and support location
specific warnings to drivers.
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INDOT Indianapolis
TMC

Object
Traffic
Management
Center

Object
TMC Evacuation
Support

'"TMC Evacuation Support' supports
development, coordination, and
execution of special traffic
management strategies during
evacuation and subsequent reentry of
a population in the vicinity of a
disaster or major emergency. A traffic
management strategy is developed
based on anticipated demand, the
capacity of the road network including
access to and from the evacuation
routes, and existing and forecast
conditions. The strategy supports
efficient evacuation and also protects
and optimizes movement of response
vehicles and other resources that are
responding to the emergency.

INDOT Indianapolis
T™MC

Traffic
Management
Center

TMC Incident
Detection

"TMC Incident Detection' identifies
and reports incidents to Traffic
Operations Personnel. It remotely
monitors and controls traffic sensor
and surveillance systems that support
incident detection and verification. It
analyzes and reduces the collected
sensor and surveillance data, external
alerting and advisory and incident
reporting systems, anticipated
demand information from intermodal
freight depots, border crossings,
special event information, and
identifies and reports incidents and
hazardous conditions

INDOT Indianapolis
T™MC

Traffic
Management
Center

TMC Incident
Dispatch
Coordination

"TMC Incident Dispatch Coordination’
formulates and manages an incident
response that takes into account the
incident potential, incident impacts,
and resources required for incident
management. It provides information
to support dispatch and routing of
emergency response and service
vehicles as well as coordination with
other cooperating agencies. It
provides access to traffic
management resources that provide
surveillance of the incident, traffic
control in the surrounding area, and
support for the incident response. It
monitors the incident response and
collects performance measures such
as incident response and clearance
times.
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INDOT Indianapolis
TMC

Object
Traffic
Management
Center

Object
TMC In-Vehicle
Signing
Management

"TMC In-Vehicle Signing
Management' controls and monitors
RSEs that support in-vehicle signing.
Sign information that may include
static regulatory, service, and
directional sign information as well as
variable information such as traffic
and road conditions can be provided
to the RSE, which uses short range
communications to send the
information to in-vehicle equipment.
Information that is currently being
communicated to passing vehicles
and the operational status of the field
equipment is monitored by this
application. The operational status of
the field equipment is reported to
operations personnel.

INDOT Indianapolis
T™MC

Traffic
Management
Center

TMC Passive
Surveillance

'TMC Passive Surveillance' collects
time stamped vehicle identities from
different detection zones, correlates
the identities, and calculates link
travel times and derives other traffic
measures.

INDOT Indianapolis
TMC

Traffic
Management
Center

TMC Regional
Traffic
Management

"TMC Regional Traffic Management'
supports coordination between Traffic
Management Centers in order to
share traffic information between
centers as well as control of traffic
management field equipment. This
coordination supports wide area
optimization and regional coordination
that spans jurisdictional boundaries;
for example, coordinated signal
control in a metropolitan area or
coordination between freeway
operations and arterial signal control
within a corridor.

INDOT Indianapolis
TMC

Traffic
Management
Center

TMC Restricted
Lanes CV
Application

"TMC Restricted Lanes CV
Application' manages dynamic lanes
for connected vehicles. The
application provides the back office
functions and supports the TMC
operator in establishing and managing
dynamic lanes using communications
to manage lane use for connected
vehicles.
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INDOT Indianapolis Traffic TMC Roadway "TMC Roadway Equipment
T™MC Management Equipment Monitoring' monitors the operational
Center Monitoring status of field equipment and detects

failures. It presents field equipment
status to Traffic Operations Personnel
and reports failures to the
Maintenance and Construction
Management Center. It tracks the
repair or replacement of the failed
equipment. The entire range of ITS
field equipment may be monitored
including sensors (traffic,
infrastructure, environmental, security,
speed, etc.) and devices (highway
advisory radio, dynamic message
signs, automated roadway treatment
systems, barrier and safeguard
systems, cameras, traffic signals and
override equipment, ramp meters,
beacons, security surveillance
equipment, etc.).

INDOT Indianapolis Traffic TMC Safeguard '"TMC Safeguard System
T™MC Management System Management' remotely monitors and
Center Management controls safeguard systems for

transportation facilities and
infrastructure. Safeguard systems
include blast shielding, exhaust
systems and other automatic or
remotely controlled systems intended
to mitigate the impact of an incident.
When access to a transportation
facility is impacted by the activation of
a safeguard system, impacted
systems and travelers are notified.

INDOT Indianapolis Traffic TMC Service "TMC Service Patrol Management'
T™MC Management Patrol supports dispatch and communication
Center Management with service patrol vehicles that

monitor roads to aid motorists,
offering rapid response to minor
incidents.
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INDOT Indianapolis
TMC

Object
Traffic
Management
Center

Object
TMC Speed
Warning

"TMC Speed Warning' supports
remote control and monitoring of
reduced speed zone warning roadside
equipment. It provides the location
and extent of the reduced speed
zone, the posted speed limit(s) with
information about the applicability of
the speed limit(s) (e.g., time of day,
day of week, seasonality, relevant
vehicle types) and information about
associated road configuration
changes including lane merges and
shifts. It monitors field equipment
operation and reports current status to
the operator.

INDOT Indianapolis
TMC

Traffic
Management
Center

TMC Traffic
Information
Dissemination

"'TMC Traffic Information
Dissemination' disseminates traffic
and road conditions, closure and
detour information, incident
information, driver advisories, and
other traffic-related data to other
centers, the media, and driver
information systems. It monitors and
controls driver information system
field equipment including dynamic
message signs and highway advisory
radio, managing dissemination of
driver information through these
systems.
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INDOT Indianapolis
TMC

Object
Traffic
Management
Center

Object
TMC Traffic
Management
Decision Support

"TMC Traffic Management Decision
Support' recommends courses of
action to the traffic operator based on
current and forecast road and traffic
conditions. Traffic incidents, special
events, maintenance activities and
other events or conditions that impact
capacity or demand are monitored.
Historical data and models are used
to compare the impact of potential
courses of action and make
recommendations to the operator.
Decisions are supported through
presentation of filtered and fused
network-wide road and traffic
conditions that identify network
imbalances and recommended
courses of action. The recommended
actions may include predefined
incident response plans, signal timing
plan changes, DMS/HAR messages,
truck restrictions, lane control
strategies, metering strategies, and
adjustment of variable speed limits.
Multimodal strategies may also be
recommended that include suggested
transit strategies and suggested route
and mode choices for travelers. Once
a course of action is selected, traffic
operations personnel implement these
actions within the Traffic Management
Center and coordinate the response
with other centers in the region.

INDOT Indianapolis
TMC

Traffic
Management
Center

TMC Traffic
Metering

"TMC Traffic Metering' provides center
monitoring and control of traffic
metering systems including on ramps,
through interchanges, and on the
mainline roadway. All types of
metering are covered including pre-
timed/fixed time, time-based, dynamic
and adaptive metering strategies and
special bypasses. Metering rates can
be calculated based upon historical
data or current conditions including
traffic, air quality, etc.
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INDOT Indianapolis Traffic TMC Traffic "TMC Traffic Network Performance
T™MC Management Network Evaluation' measures traffic network

Center Performance performance and predicts travel
Evaluation demand patterns to support traffic

flow optimization, demand
management, and incident
management. It collects traffic data
from sensors and surveillance
equipment as well as input from other
Traffic Management Centers,
emissions management, transit
operations, and event promoters and
uses this information to measure
traffic network performance. It collects
route planning information from
transportation information centers and
integrates and uses this information to
predict future traffic conditions. The
planned control strategies can be
passed back to the transportation
information center so that the
intended strategies can be reflected in
future route planning.

INDOT Indianapolis Traffic TMC Variable "'TMC Variable Speed Limits' provides
TMC Management Speed Limits center monitoring and control of
Center variable speed limits systems. It

monitors data on traffic and
environmental conditions collected
from sensors along the roadway.
Based on the measured data, it
calculates and sets suitable speed
limits usually by lane. It controls
equipment that posts the current
speed limits and displays additional
information such as basic safety rules
and current traffic information to

drivers.
INDOT Indianapolis Traffic TMC Work Zone "TMC Work Zone Traffic Management'
T™MC Management Traffic coordinates work plans with
Center Management maintenance systems so that work

zones are established that have
minimum traffic impact. Traffic control
strategies are implemented to further
mitigate traffic impacts associated
with work zones that are established,
providing work zone information to
driver information systems such as
dynamic message signs.
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INDOT Indianapolis
TMC

Object
Transportation
Information
Center

Object
TIC Connected
Vehicle Traveler
Info Distribution

In support of connected vehicle
applications, 'TIC Connected Vehicle
Traveler Info Distribution’
disseminates traveler information
including traffic and road conditions,
incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. Location-specific or
situation-relevant traveler information
is sent to short range communications
transceivers at the roadside.

INDOT Indianapolis
TMC

Transportation
Information
Center

TIC Data
Collection

'TIC Data Collection' collects
transportation-related data from other
centers, performs data quality checks
on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.
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INDOT Indianapolis Transportation | TIC Emergency "TIC Emergency Traveler Information’
T™MC Information Traveler provides emergency information to

Center Information the public, including wide-area alerts

and evacuation information. It
provides emergency alerts,
information on evacuation zones and
evacuation requirements, evacuation
destinations and shelter information,
available transportation modes, and
traffic and road conditions at the
origin, destination, and along the
evacuation routes. In addition to
general evacuation information,
personalized information including
tailored evacuation routes, service
information, and estimated travel
times is also provided based on
traveler specified origin, destination,
and route parameters. Updated
information is provided throughout the
evacuation and subsequent reentry as
status changes and plans are

adapted.
INDOT Indianapolis Transportation | TIC Interactive 'TIC Interactive Traveler Information’
TMC Information Traveler disseminates personalized traveler
Center Information information including traffic and road

conditions, transit information, parking
information, maintenance and
construction information, multimodal
information, event information, and
weather information. Tailored
information is provided based on the
traveler's request in this interactive

service.
INDOT Indianapolis Transportation | TIC Operations 'TIC Operations Data Collection’
T™MC Information Data Collection collects and stores information that is
Center collected about the transportation

information service including data on
the number of clients serviced and the
services that were provided. This data
can be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.
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INDOT Indianapolis Transportation | TIC Traffic 'TIC Traffic Control Dissemination'
TMC Information Control disseminates intersection status, lane

Center Dissemination control information, and other traffic

control related information that is real-
time or near real-time in nature and
relevant to vehicles in a relatively
local area on the road network. It
collects traffic control information from
Traffic Management Center(s) and
disseminates the relevant information
to vehicles and other mobile devices.

INDOT Indianapolis Transportation | TIC Traveler 'TIC Traveler Information Broadcast'
T™MC Information Information disseminates traveler information
Center Broadcast including traffic and road conditions,

incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. The same information is
broadcast to all equipped traveler
interface systems and vehicles.

INDOT Indianapolis Transportation | TIC Traveler 'TIC Traveler Telephone Information'
T™MC Information Telephone services voice-based traveler
Center Information requests for information that supports

traveler telephone information
systems like 511. It takes requests for
traveler information, which could be
voice-formatted traveler requests,
dual-tone multi-frequency (DTMF)-
based requests, or a simple traveler
information request, and returns the
requested traveler information in the
proper format. In addition to servicing
requests for traveler information, it
also collects and forwards alerts and
advisories to traveler telephone
information systems.
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INDOT Indianapolis
TMC

Object
Transportation
Information
Center

Object
TIC Trip Planning

"TIC Trip Planning' provides pre-trip
and en route trip planning services for
travelers. It receives origin,
destination, constraints, and
preferences and returns trip plan(s)
that meet the supplied criteria. Trip
plans may be based on current traffic
and road conditions, transit schedule
information, and other real-time
traveler information. Candidate trip
plans are multimodal and may include
vehicle, transit, and alternate mode
segments (e.g., rail, ferry, bicycle
routes, and walkways) based on
traveler preferences. It also confirms
the trip plan for the traveler and
supports reservations and advanced
payment for portions of the trip. The
trip plan includes specific routing
information and instructions for each
segment of the trip and may also
include information and reservations
for additional services (e.g., parking)
along the route.

INDOT Lane
Management Field
Equipment

ITS Roadway
Equipment

Roadway Basic
Surveillance

'Roadway Basic Surveillance'
monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.
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INDOT Lane
Management Field
Equipment

Object
ITS Roadway
Equipment

Object
Roadway
Dynamic Lane
Management and
Shoulder Use

'Roadway Dynamic Lane
Management and Shoulder Use'
includes the field equipment, physical
overhead lane signs and associated
control electronics that are used to
manage and control specific lanes
and/or the shoulders. This equipment
can be centrally controlled by a Traffic
Management Center or it can be
autonomous and monitor traffic
conditions and demand along the
roadway and determine how to
change the lane controls to respond
to current conditions. Lane controls
can be used to change the lane
configuration of the roadway,
reconfigure intersections and/or
interchanges, allow use of shoulders
as temporary travel lanes, designate
lanes for use by special vehicles only,
such as buses, high occupancy
vehicles (HOVs), vehicles attending a
special event, etc. and/or prohibit or
restrict types of vehicles from using
particular lanes. Guidance and
information for drivers can be posted
on dynamic message signs.

INDOT Lane
Management Field
Equipment

ITS Roadway
Equipment

Roadway Traffic
Information
Dissemination

'Roadway Traffic Information
Dissemination' includes field elements
that provide information to drivers,
including dynamic message signs and
highway advisory radios.

INDOT MCO Field
Devices

Connected
Vehicle
Roadside
Equipment

RSE Traveler
Information
Communications

'RSE Traveler Information
Communications' includes field
elements that distribute information to
vehicles for in-vehicle display. The
information may be provided by a
center (e.g., variable information on
traffic and road conditions in the
vicinity of the field equipment) or it
may be determined and output locally
(e.g., static sign information and
signal phase and timing information).
This includes the interface to the
center or field equipment that controls
the information distribution and the
short range communications
equipment that provides information
to passing vehicles.
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INDOT MCO Field ITS Roadway Roadway 'Roadway Automated Treatment'
Devices Equipment Automated automatically treats a roadway section

Treatment based on environmental or

atmospheric conditions or under
center control. Treatments include fog
dispersion, anti-icing chemicals, etc. It
communicates with the center and
environmental sensors to support
system activation and optionally with
sign(s) that warn the driver in adverse
conditions when the system is

activated.
INDOT MCO Field ITS Roadway Roadway 'Roadway Environmental Monitoring'
Devices Equipment Environmental measures environmental conditions
Monitoring and communicates the collected

information back to a center where it
can be monitored and analyzed or to
other field devices to support
communications to vehicles. A broad
array of weather and road surface
information may be collected.
Weather conditions that may be
measured include temperature, wind,
humidity, precipitation, and visibility.
Surface and sub-surface sensors can
measure road surface temperature,
moisture, icing, salinity, and other

metrics.
INDOT MCO Field ITS Roadway Roadway Field 'Roadway Field Device Support'
Devices Equipment Device Support monitors the operational status of field

devices and detects and reports fault
conditions. Consolidated operational
status (device status, configuration,
and fault information) are reported for
resolution and repair. A local interface
is provided to field personnel for local
monitoring and diagnostics,
supporting field maintenance,
upgrade, repair, and replacement of

field devices.
INDOT MCO Field ITS Roadway Roadway Incident | 'Roadway Incident Detection' provides
Devices Equipment Detection incident detection using traffic

detectors and surveillance equipment.
It monitors for unusual traffic
conditions that may indicate an
incident or processes surveillance
images, watching for potential
incidents. It provides potential incident
information as well as traffic flow and
images to the center for processing
and presentation to traffic operations
personnel.
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INDOT MCO Field ITS Roadway Roadway Traffic 'Roadway Traffic Information
Devices Equipment Information Dissemination' includes field elements
Dissemination that provide information to drivers,

including dynamic message signs and
highway advisory radios.

INDOT MCO Field ITS Roadway Roadway Work 'Roadway Work Zone Traffic Control'
Devices Equipment Zone Traffic controls traffic in areas of the roadway
Control where maintenance and construction

activities are underway, monitoring
and controlling traffic using field
equipment such as CCTV cameras,
dynamic messages signs, and
gates/barriers. Work zone speeds and
delays are provided to the motorist
prior to the work zones.

INDOT MCO Maint and MCM Automated 'MCM Automated Treatment System

Management Constr Treatment Control' remotely monitors and
Management System Control controls automated road treatment
Center systems that disperse anti-icing

chemicals or otherwise treat a road
segment. The automated treatment
system may be remotely activated by
this object or it may include
environmental sensors that activate
the system automatically based on
sensed environmental conditions.
This object monitors treatment system
operation, sets operating parameters,
and directly controls system activation

if necessary.
INDOT MCO Maint and MCM Data 'MCM Data Collection' collects and
Management Constr Collection stores maintenance and construction
Management information that is collected in the
Center course of operations by the

Maintenance and Construction
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.
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INDOT MCO
Management

Object
Maint and
Constr
Management
Center

Object
MCM
Environmental
Information
Collection

'MCM Environmental Information
Collection' collects current road and
weather conditions using data
collected from environmental sensors
deployed on and about the roadway.
In addition to fixed sensor stations at
the roadside, this functional object
also collects environmental
information from sensor systems
located on Maintenance and
Construction Vehicles. It also collects
current and forecast environmental
conditions information that is made
available by other systems. The
functional object aggregates the
sensor system data and provides it,
along with data attributes to other
applications.

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM
Environmental
Information
Processing

'MCM Environmental Information
Processing' processes current and
forecast weather data, road condition
information, local environmental data,
and uses internal models to develop
specialized detailed forecasts of local
weather and surface conditions. The
processed environmental information
products are presented to center
personnel and disseminated to other
centers.

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM Field
Equipment
Maintenance

'MCM Field Equipment Maintenance'
provides overall management and
support for maintenance of field
equipment on a roadway system,
right-of-way, parking area, transit
stop, or other areas where field
equipment exists. Services include
repair and maintenance of ITS field
equipment in these areas (e.g.,
detectors and other sensors,
cameras, dynamic message signs,
electronic toll collection equipment,
electronic clearance equipment,
weigh-in-motion sensors, etc.).

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM Incident
Management

'MCM Incident Management' supports
maintenance and construction
participation in coordinated incident
response. Incident notifications are
shared, incident response resources
are managed, and the overall incident
situation and incident response status
is coordinated among allied response
organizations.
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INDOT MCO
Management

Object
Maint and
Constr
Management
Center

Object
MCM
Maintenance

Decision Support

'MCM Maintenance Decision Support'
recommends maintenance courses of
action based on current and forecast
environmental and road conditions
and additional application specific
information. Decisions are supported
through understandable presentation
of filtered and fused environmental
and road condition information for
specific time horizons as well as
specific maintenance
recommendations that are generated
by the system based on this
integrated information. The
recommended courses of action are
supported by information on the
anticipated consequences of action or
inaction, when available.

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM Roadway

Maintenance

'MCM Roadway Maintenance'
provides overall management and
support for routine maintenance on a
roadway system or right-of-way.
Services managed include landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of non-ITS
equipment on the roadway (e.g.,
signs, gantries, cabinets, guard rails,
etc.). Environmental conditions
information is also received from
various weather sources to aid in
scheduling routine maintenance
activities. See also MCM Field
Equipment Maintenance for
maintenance of ITS field equipment.

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM Traffic
Information
Dissemination

'MCM Traffic Information
Dissemination' uses dynamic
message signs to disseminate traffic
and road conditions, closure and
detour information, incident
information, driver advisories, and
other maintenance-related data. It
monitors and controls driver
information system field equipment
including dynamic message signs,
managing dissemination of driver
information through these systems.
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INDOT MCO
Management

Object
Maint and
Constr
Management
Center

Object
MCM Vehicle
Maintenance
Management

'MCM Vehicle Maintenance
Management' monitors vehicle and
equipment condition, tracks
maintenance history, and schedules
routine and corrective maintenance
based on vehicle/equipment utilization
and availability schedules.

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM Vehicle
Tracking

'MCM Vehicle Tracking' tracks the
location of maintenance and
construction vehicles and other
equipment. Vehicle/equipment
location and associated information is
presented to the operator.

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM Winter
Maintenance
Management

'MCM Winter Maintenance
Management' manages winter road
maintenance, tracking and controlling
snow plow operations, roadway
treatment (e.g., salt spraying and
other material applications), and other
snow and ice control operations. It
monitors environmental conditions
and weather forecasts and uses the
information to schedule winter
maintenance activities, determine the
appropriate snow and ice control
response, and track and manage
response operations.

INDOT MCO
Management

Maint and
Constr
Management
Center

MCM Work Zone
Management

'MCM Work Zone Management'
remotely monitors and supports work
zone activities, controlling traffic
through dynamic message signs
(DMS), Highway Advisory Radio
(HAR), gates and barriers, and
informing other groups of activity
(e.g., traveler information, traffic
management, other maintenance and
construction centers) for better
coordination management. Work zone
speeds, and delays, and closures are
provided to the motorist prior to the
work zones. This application provides
control of field equipment in all
maintenance areas, including fixed
and portable field equipment
supporting both stationary and mobile
work zones.
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INDOT MCO Vehicles

Object
Maint and
Constr Vehicle
OBE

Object
MCV
Environmental
Monitoring

'MCV Environmental Monitoring'
collects current road and surface
weather conditions from sensors on-
board the maintenance and
construction vehicle or by querying
fixed sensors on or near the roadway.
Environmental information including
road surface temperature, air
temperature, and wind speed is
measured and spatially located and
time stamped, and reported back to a
center.

INDOT MCO Vehicles

Maint and
Constr Vehicle
OBE

MCV Roadway
Maintenance and
Construction

'MCV Roadway Maintenance and
Construction' includes the on-board
systems that support routine non-
winter maintenance on a roadway
system or right-of-way. Routine
maintenance includes landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of both ITS
and non-ITS equipment on the
roadway (e.g., signs, traffic
controllers, traffic detectors, dynamic
message signs, traffic signals, etc.).

INDOT MCO Vehicles

Maint and
Constr Vehicle
OBE

MCYV Vehicle
Location Tracking

'MCV Vehicle Location Tracking'
monitors vehicle location and reports
the position and timestamp
information to the dispatch center.

INDOT MCO Vehicles

Maint and
Constr Vehicle
OBE

MCV Vehicle
System
Monitoring and
Diagnostics

'MCYV Vehicle System Monitoring and
Diagnostics' includes on-board
sensors capable of monitoring the
condition of each of the vehicle
systems and diagnostics that can be
used to support vehicle maintenance.
The status of the vehicle and ancillary
equipment and diagnostic information
is provided to the vehicle operator,
repair facility, and dispatch center.
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INDOT MCO Vehicles

Object
Maint and
Constr Vehicle
OBE

Object
MCV Winter
Maintenance

'MCV Winter Maintenance' supports
snow plow operations and other
roadway treatments (e.g., salt
spraying and other material
applications). It supports
communications with the center to
receive information and instructions
that are provided to the vehicle
operator and also supports remote
control of on-board systems. It tracks
operational status of snow and ice
control operations and provides this
information back to the center.

INDOT MCO Vehicles

Maint and
Constr Vehicle
OBE

MCV Work Zone
Support

'MCV Work Zone Support' provides
communications and support for local
management of a work zone. It
supports communications between
field personnel and the managing
center to keep the center appraised of
current work zone status. It controls
vehicle-mounted driver information
systems (e.g., dynamic message
signs) and uses short range
communications to monitor and
control other fixed or portable driver
information systems in the work zone.

INDOT Ramp ITS Roadway Roadway Basic 'Roadway Basic Surveillance'

Metering System Equipment Surveillance monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

INDOT Ramp ITS Roadway Roadway Traffic 'Roadway Traffic Information

Metering System Equipment Information Dissemination' includes field elements

Dissemination that provide information to drivers,

including dynamic message signs and
highway advisory radios.

INDOT Ramp ITS Roadway Roadway Traffic 'Roadway Traffic Metering' includes

Metering System Equipment Metering the field equipment used to meter

traffic on ramps, through
interchanges, and on the mainline
roadway. The equipment includes
dynamic messages signs to provide
guidance and information to drivers at
and approaching a meter, including
information for any special bypass
lanes.
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INDOT Security
Monitoring Field
Equipment

Object
Security
Monitoring
Equipment

Object
Field Secure Area
Sensor Monitoring

'Field Secure Area Sensor Monitoring'
includes sensors that monitor
conditions of secure areas including
facilities (e.g. transit yards),
transportation infrastructure (e.g.
Bridges, tunnels, interchanges, and
transit railways or guideways), and
public areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). A range
of acoustic, environmental threat (e.g.
Chemical agent, toxic industrial
chemical, biological, explosives, and
radiological sensors), infrastructure
condition and integrity and motion and
object sensors are included.

INDOT Security
Monitoring Field
Equipment

Security
Monitoring
Equipment

Field Secure Area
Surveillance

'Field Secure Area Surveillance'
includes video and audio surveillance
equipment that monitors conditions of
secure areas including facilities (e.g.
transit yards), transportation
infrastructure (e.g. as bridges,
tunnels, interchanges, and transit
railways or guideways), and public
areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). It
provides the surveillance information
to the Emergency Management
Center for possible threat detection. It
also provides local processing of the
video or audio information, providing
processed or analyzed results to the
Emergency Management Center.
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INDOT TPIMS

Object
Parking
Management
Center

Object
Parking
Coordination

'Parking Coordination' supports
communication and coordination
between equipped parking facilities
and also supports regional
coordination between parking facilities
and traffic management systems.
Coordination with traffic management
supports local traffic control
coordination in and around the
parking facility and broader regional
coordination. It also shares
information with transit management
systems and information providers to
support multimodal travel planning,
including parking reservations
capabilities. Information including
current parking availability, system
status, and operating strategies are
shared to enable local parking facility
management that supports regional
transportation strategies.

INDOT TPIMS

Parking
Management
Center

Parking Data
Collection

'Parking Data Collection' collects and
stores parking information that is
collected in the course of parking
system operations. This data can be
used directly by operations personnel
or it can be made available to other
data users and archives in the region.

INDOT TPIMS

Parking
Management
Center

Parking
Management

'Parking Management' monitors
parking area operations for one or
more parking areas, monitoring
current operational status including
current parking occupancy and rates
supporting back office operations.

INDOT TPIMS

Traffic
Management
Center

TMC Traffic
Information
Dissemination

"TMC Traffic Information
Dissemination' disseminates traffic
and road conditions, closure and
detour information, incident
information, driver advisories, and
other traffic-related data to other
centers, the media, and driver
information systems. It monitors and
controls driver information system
field equipment including dynamic
message signs and highway advisory
radio, managing dissemination of
driver information through these
systems.
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INDOT TPIMS
Equipment

Object
Parking Area
Equipment

Object
Parking Area
Management

'Parking Area Management' detects
and classifies vehicles at parking
facility entrances, exits, and other
designated locations within the facility.
Current parking availability is
monitored and used to inform drivers
through dynamic message
signs/displays so that vehicles are
efficiently routed to available spaces.
Parking facility information, including
current parking rates and directions to
entrances and available exits, is also
provided to drivers.

INDOT Variable
Speed Limits Field
Equipment

ITS Roadway
Equipment

Roadway Basic
Surveillance

'Roadway Basic Surveillance'
monitors traffic conditions using fixed
equipment such as loop detectors and
CCTV cameras.

INDOT Variable
Speed Limits Field
Equipment

ITS Roadway
Equipment

Roadway
Environmental
Monitoring

'Roadway Environmental Monitoring'
measures environmental conditions
and communicates the collected
information back to a center where it
can be monitored and analyzed or to
other field devices to support
communications to vehicles. A broad
array of weather and road surface
information may be collected.
Weather conditions that may be
measured include temperature, wind,
humidity, precipitation, and visibility.
Surface and sub-surface sensors can
measure road surface temperature,
moisture, icing, salinity, and other
metrics.

INDOT Variable
Speed Limits Field
Equipment

ITS Roadway
Equipment

Roadway Speed
Monitoring and
Warning

'Roadway Speed Monitoring and
Warning' includes the field elements
that monitor vehicle speeds. If the
speed is determined to be excessive,
an advisory or warning is displayed.
Current environmental conditions and
other factors that may reduce safe
operating speeds may also be taken
into account. The operational status
(state of the device, configuration, and
fault data) is provided to the center.
This application can also provide an
enforcement function, reporting speed
violations to an enforcement agency.

INDOT Variable
Speed Limits Field
Equipment

ITS Roadway
Equipment

Roadway Traffic
Information
Dissemination

'Roadway Traffic Information
Dissemination' includes field elements
that provide information to drivers,
including dynamic message signs and
highway advisory radios.
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INDOT Variable
Speed Limits Field
Equipment

Object
ITS Roadway
Equipment

Object
Roadway Variable
Speed Limits

'Roadway Variable Speed Limits'
includes the field equipment, physical
overhead lane signs and associated
control electronics that are used to
manage and control variable speed
limits systems. This equipment
monitors traffic and environmental
conditions along the roadway. The
system can be centrally monitored
and controlled by a Traffic
Management Center or it can be
autonomous, calculating and setting
suitable speed limits, usually by lane.
This application displays the speed
limits and additional information such
as basic safety rules and current
traffic information to drivers.

INDOT Work Zone
Speed Monitoring
Field Equipment

ITS Roadway
Equipment

Roadway Work
Zone Safety

'Roadway Work Zone Safety' includes
field elements that detect vehicle
intrusions in work zones and warns
crew workers and drivers of imminent
encroachment. Crew movements are
also monitored so that the crew can
be warned of movement beyond the
designated safe zone.

INDOT Work Zone
Speed Warning Field
Equipment

ITS Roadway
Equipment

Roadway Speed
Monitoring and
Warning

'Roadway Speed Monitoring and
Warning' includes the field elements
that monitor vehicle speeds. If the
speed is determined to be excessive,
an advisory or warning is displayed.
Current environmental conditions and
other factors that may reduce safe
operating speeds may also be taken
into account. The operational status
(state of the device, configuration, and
fault data) is provided to the center.
This application can also provide an
enforcement function, reporting speed
violations to an enforcement agency.
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IndyGo Kiosks Traveler Transit Stop '"Transit Stop Information Services'
Support Information furnishes transit users with real-time
Equipment Services travel-related information at transit

stops, multi-modal transfer points, and
other public transportation areas. It
provides transit users with information
on transit routes, schedules, transfer
options, available services, fares, and
real-time schedule adherence. In
addition to tailored information for
individual transit users, it supports
general annunciation and/or display of
imminent arrival information and other
information of general interest to
transit users.

IndyGo Kiosks Traveler Traveler Fare "Traveler Fare Management' provides
Support Management the capability for the traveler to
Equipment access and use a common fare

medium for transit fares, tolls, shared
use, and/or parking lot charges using
a public device at or near the point of
service. It accepts a service request
and means of payment or smart card,
verifies eligibility, calculates the
amount due, collects payment (or
deducts balance if smart card),
manages allow/block lists, performs
token validation, and identifies
payment problems. It may be
implemented using a card
reader/dispenser in a point of sale
device that includes a
communications interface to the
financial infrastructure to support
payment collection and reconciliation.

IndyGo Kiosks Traveler Traveler "Traveler Interactive Information'
Support Interactive provides traffic information, road
Equipment Information conditions, transit information, yellow

pages (traveler services) information,
special event information, and other
traveler information that is specifically
tailored based on the traveler's
request and/or previously submitted
traveler profile information. It also
supports interactive services that
support enroliment, account
management, and payments for
transportation services. The
interactive traveler information
capability is provided by a public
traveler interface, such as a kiosk.
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IndyGo Kiosks

Object
Traveler
Support
Equipment

Object
Traveler Trip
Planning

"Traveler Trip Planning' provides a
personalized trip plan to the traveler.
The trip plan is calculated based on
preferences and constraints supplied
by the traveler and provided to the
traveler for confirmation. It represents
kiosks and other fixed public
interactive displays that may be used
by travelers in public areas.

IndyGo Operations
Center

Archived Data
System

Archive Data
Repository

'‘Archive Data Repository' collects
data and data catalogs from one or
more data sources and stores the
data in a focused repository that is
suited to a particular set of ITS data
users. It includes capabilities for
performing quality checks on the
incoming data, error notification, and
archive to archive coordination. It
includes the capability to define a data
registry that allows registration of data
identifiers or data definitions for
interoperable use throughout a region.
It supports a broad range of
implementations, ranging from simple
data marts that collect a focused set
of data and serve a particular user
community to large-scale data
warehouses that collect, integrate,
and summarize transportation data
from multiple sources and serve a
broad array of users within a region.
Repositories may be established to
support operations planning,
performance monitoring and
management, and policy and
investment decisions.
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IndyGo Operations Archived Data Archive Situation | 'Archive Situation Data Archival'
Center System Data Archival collects and archives traffic, roadway,

and environmental information for use
in off-line planning, research, and
analysis. It controls and collects
information directly from equipment at
the roadside, reflecting the
deployment of traffic detectors that
are used primarily for traffic
monitoring and planning purposes,
rather than for traffic management. It
also collects situation data from
connected vehicles. The data
collected, quality checks performed,
and aggregation strategies are
defined to support transportation
system performance monitoring and

management.
IndyGo Operations Emergency Emergency Data 'Emergency Data Collection’ collects
Center Management Collection and stores emergency information
Center that is collected in the course of

operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.
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IndyGo Operations
Center

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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IndyGo Operations
Center

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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IndyGo Operations
Center

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.

IndyGo Operations
Center

Emergency
Management
Center

Emergency
Secure Area
Alarm Support

'Emergency Secure Area Alarm
Support' receives traveler or transit
vehicle operator alarm messages,
notifies the system operator, and
provides acknowledgement of alarm
receipt back to the originator of the
alarm. The alarms received can be
generated by silent or audible alarm
systems and may originate from
public areas (e.g. transit stops, park
and ride lots, transit stations, rest
areas) or transit vehicles. The nature
of the emergency may be determined
based on the information in the alarm
message as well as other inputs.
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IndyGo Operations
Center

Object
Emergency
Management
Center

Object
Emergency
Secure Area
Sensor
Management

'Emergency Secure Area Sensor
Management' manages sensors that
monitor secure areas in the
transportation system, processes the
collected data, performs threat
analysis in which data is correlated
with other sensor, surveillance, and
advisory inputs, and then
disseminates resultant threat
information to emergency personnel
and other agencies. In response to
identified threats, the operator may
request activation of barrier and
safeguard systems to preclude an
incident, control access during and
after an incident or mitigate impact of
an incident. The sensors may be in
secure areas frequented by travelers
(i.e., transit stops, transit stations, rest
areas, park and ride lots, modal
interchange facilities, on-board a
transit vehicle, etc.) or around
transportation infrastructure such as
bridges, tunnels and transit railways
or guideways. The types of sensors
include acoustic, threat (e.g. chemical
agent, toxic industrial chemical,
biological, explosives, and radiological
sensors), infrastructure condition and
integrity, motion and object sensors.

IndyGo Operations
Center

Emergency
Management
Center

Emergency
Secure Area
Surveillance

'Emergency Secure Area
Surveillance' monitors surveillance
inputs from secure areas in the
transportation system. The
surveillance may be of secure areas
frequented by travelers (i.e., transit
stops, transit stations, rest areas, park
and ride lots, modal interchange
facilities, on-board a transit vehicle,
etc.) or around transportation
infrastructure such as bridges, tunnels
and transit railways or guideways. It
provides both video and audio
surveillance information to emergency
personnel and automatically alerts
emergency personnel of potential
incidents.
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IndyGo Operations
Center

Object
Parking Area
Equipment

Object
Parking Area
Electronic
Payment

'Parking Area Electronic Payment'
supports electronic payment of
parking fees using in-vehicle
equipment (e.g., tags) or contact or
proximity cards. It includes the field
elements that provide the interface to
the in-vehicle or card payment device
and the back-office functionality that
performs the transaction.

IndyGo Operations
Center

Parking
Management
Center

Parking Account
and Fee
Management

'Parking Account and Fee
Management' manages parking fare
collection at the Parking Management
Center. It provides the back office
functions that support control of field
parking management systems,
supporting payment reconciliation with
links to financial institutions. It loads
fee data into field systems when those
systems are initialized or whenever
such information is modified.

IndyGo Operations
Center

Parking
Management
Center

Parking Data
Collection

'Parking Data Collection' collects and
stores parking information that is
collected in the course of parking
system operations. This data can be
used directly by operations personnel
or it can be made available to other
data users and archives in the region.

IndyGo Operations
Center

Shared Use
Transportation
Center

Shared Use
Account and Fee
Management

'‘Shared Use Account and Fee
Management' manages user accounts
and payments at the Shared Use
Transportation Center. It provides the
back office functions that support
payment reconciliation with links to
financial institutions.
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IndyGo Operations
Center

Object
Transit
Management
Center

Object
Transit Center
Connection
Protection

"Transit Center Connection Protection'
manages the coordination of transit
transfers between routes within a
single transit agency, between routes
of different transit agencies, or
between different modes (e.g. a bus
transit route and a ferry route). This
functional object also supports the
capability for an individual traveler to
obtain connection protection
throughout a specific transit trip. This
application may be implemented
through peer-to-peer sharing between
agencies control systems or as a
central transit transfer request
brokerage that facilitates the
management and coordination of
transfers across multiple agencies
and control systems.

IndyGo Operations
Center

Transit
Management
Center

Transit Center
Data Collection

"Transit Center Data Collection'
collects and stores transit information
that is collected in the course of
transit operations performed by the
Transit Management Center. This
data can be used directly by
operations personnel or it can be
made available to other data users
and archives in the region.

IndyGo Operations
Center

Transit
Management
Center

Transit Center
Fare
Management

"Transit Center Fare Management'
manages fare collection and
passenger load management at the
transit center. It provides the back
office functions that support transit
fare collection, supporting payment
reconciliation with links to financial
institutions and enforcement agencies
for fare violations. It collects data
required to determine accurate
ridership levels, establish fares, and
distribute fare information. It loads
fare data into the vehicle prior to the
beginning of normal operations and
unloads fare collection data from the
vehicle at the close out of normal
operations. It manages allow/block
lists and performs token validation.

Page | 260 Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO



Element Name

2023 Indianapolis Regional ITS Architecture Document | 1.0

Physical

Functional

Functional Object Description

IndyGo Operations
Center

Object
Transit
Management
Center

Object
Transit Center
Fixed-Route
Operations

"Transit Center Fixed-Route
Operations' manages fixed route
transit operations. It supports creation
of schedules, blocks and runs for
fixed and flexible route transit
services. It allows fixed-route and
flexible-route transit services to
disseminate schedules and
automatically updates customer
service operator systems with the
most current schedule information. It
also supports automated dispatch of
transit vehicles. Current vehicle
schedule adherence and optimum
scenarios for schedule adjustment are
also provided. It also receives and
processes transit vehicle loading data.

IndyGo Operations
Center

Transit
Management
Center

Transit Center
Information
Services

'"Transit Center Information Services'
collects the latest available
information for a transit service and
makes it available to transit customers
and to Transportation Information
Centers for further distribution.
Customers are provided information
at transit stops and other public
transportation areas before they
embark and on-board the transit
vehicle once they are en route.
Information provided can include the
latest available information on transit
routes, schedules, transfer options,
fares, real-time schedule adherence,
current incidents, weather conditions,
yellow pages, and special events. In
addition to general service
information, tailored information (e.g.,
itineraries) are provided to individual
transit users.
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IndyGo Operations
Center

Object
Transit
Management
Center

Object
Transit Center
Multi-Modal
Coordination

"Transit Center Multi-Modal
Coordination' supports transit service
coordination between transit
properties and coordinates with other
surface and air transportation modes.
As part of service coordination, it
shares schedule and trip information,
as well as transit transfer cluster (a
collection of stop points, stations, or
terminals where transfers can be
made conveniently) and transfer point
information between Multimodal
Transportation Service Providers,
Transit Agencies, and ISPs. An
interface to Traffic Management also
supports demand management
strategies.

IndyGo Operations
Center

Transit
Management
Center

Transit Center
Operator
Assignment

"Transit Center Operator Assignment'
automates and supports the
assignment of transit vehicle
operators to runs. It assigns operators
to runs in a fair manner while
minimizing labor and overtime
services, considering operator
preferences and qualifications, and
automatically tracking and validating
the number of work hours performed
by each individual operator. It also
provides an exception handling
process for the operator assignment
function to generate supplemental
operator assignments when required
by changes during the operating day.

IndyGo Operations
Center

Transit
Management
Center

Transit Center
Paratransit
Operations

"Transit Center Paratransit
Operations' manages demand
responsive transit services, including
paratransit services. It supports
planning and scheduling of these
services, allowing paratransit and
other demand response transit
services to plan efficient routes and
better estimate arrival times. It also
supports automated dispatch of
paratransit vehicles and tracks
passenger pick-ups and drop-offs.
Customer service operator systems
are updated with the most current
schedule information.
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IndyGo Operations
Center

Object
Transit
Management
Center

Object
Transit Center
Priority
Management

"Transit Center Priority Management'
monitors transit schedule
performance and generates requests
for transit priority on routes and at
certain intersections. It may
coordinate with the Traffic
Management Center to provide transit
priority along the selected route,
including allocation of dynamic lanes
and granting signal priority. It also
coordinates with the Transit Vehicle
OBE to monitor and manage local
transit signal priority requests at
individual intersections.

IndyGo Operations
Center

Transit
Management
Center

Transit Center
Security

Transit Center Security' monitors
transit vehicle operator or traveler
activated alarms received from on-
board a transit vehicle. It supports
transit vehicle operator authentication
and provides the capability to
remotely disable a transit vehicle. It
also includes the capability to alert
operators and police to potential
incidents identified by these security
features.

IndyGo Operations
Center

Transit
Management
Center

Transit Center
Vehicle
Assignment

"Transit Center Vehicle Assignment'
assigns individual transit vehicles to
vehicle blocks and downloads this
information to the transit vehicle. It
also provides an exception handling
process for the vehicle assignment
function to generate new,
supplemental vehicle assignments
when required by changes during the
operating day. It provides an inventory
management function for the transit
facility which stores functional
attributes about each of the vehicles
owned by the transit operator. These
attributes permit the planning and
assignment functions to match
vehicles with routes based on
suitability for the types of service
required by the particular routes.
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IndyGo Operations
Center

Object
Transit
Management
Center

Object
Transit Center
Vehicle Tracking

"Transit Center Vehicle Tracking'
monitors transit vehicle location. The
location information is collected via a
data communication link between the
transit vehicles and the transit center.
The location information is presented
to the transit operator on a digitized
map of the transit service area. The
location data may be used to
determine real time schedule
adherence and update the transit
system’s schedule in real-time. The
real-time schedule information is
disseminated to other information
providers, which furnish the
information to travelers.

IndyGo Operations
Center

Transit
Management
Center

Transit
Evacuation
Support

"Transit Evacuation Support' manages
transit resources to support
evacuation and subsequent reentry of
a population in the vicinity of a
disaster or other emergency. It
supports coordination of regional
evacuation plans, identifying the
transit role in a regional evacuation
and identifying transit resources that
would be used. During an evacuation,
it coordinates the use of transit and
school bus fleets, supporting
evacuation of those with special
needs and the general population.
Transit service and fare schedules are
adjusted and updated service and
fare information is made available
through traveler information systems.

IndyGo Operations
Center

Transit
Management
Center

Transit Garage
Maintenance

"Transit Garage Maintenance'
provides advanced maintenance
functions for the transit property. It
collects operational and maintenance
data from transit vehicles, manages
vehicle service histories, and monitors
operators and vehicles. It collects
vehicle mileage data and uses it to
automatically generate preventative
maintenance schedules for each
vehicle by utilizing vehicle tracking
data. In addition, it provides
information to service personnel to
support maintenance activities and
records and verifies that maintenance
work was performed.
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IndyGo Operations
Center

Object
Transportation
Information
Center

Object
TIC Connected

Vehicle Traveler

Info Distribution

In support of connected vehicle
applications, 'TIC Connected Vehicle
Traveler Info Distribution’
disseminates traveler information
including traffic and road conditions,
incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. Location-specific or
situation-relevant traveler information
is sent to short range communications
transceivers at the roadside.

IndyGo Operations
Center

Transportation
Information
Center

TIC Data
Collection

'TIC Data Collection' collects
transportation-related data from other
centers, performs data quality checks
on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.

IndyGo Operations
Center

Transportation
Information
Center

TIC Dynamic
Ridesharing

'TIC Dynamic Ridesharing' provides
dynamic rideshare matches for
eligible travelers, connecting riders
and drivers for specific trips based on
preferences. This ridesharing/ride
matching capability also arranges
connections to transit or other
multimodal services for portions of a
multi-segment trip that includes
ridesharing. Reservations and
advanced payment are also
supported so that each segment of
the trip may be confirmed.
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IndyGo Operations
Center

Object
Transportation
Information
Center

Object
TIC Interactive
Traveler
Information

'TIC Interactive Traveler Information'
disseminates personalized traveler
information including traffic and road
conditions, transit information, parking
information, maintenance and
construction information, multimodal
information, event information, and
weather information. Tailored
information is provided based on the
traveler's request in this interactive
service.

IndyGo Operations
Center

Transportation
Information
Center

TIC Operations
Data Collection

'TIC Operations Data Collection’
collects and stores information that is
collected about the transportation
information service including data on
the number of clients serviced and the
services that were provided. This data
can be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

IndyGo Operations
Center

Transportation
Information
Center

TIC Payment
Support

'TIC Payment Support' supports user
payments for traveler services that
are provided by or procured through
the Transportation Information Center
(TIC).

IndyGo Operations
Center

Transportation
Information
Center

TIC Traffic
Control
Dissemination

'TIC Traffic Control Dissemination'
disseminates intersection status, lane
control information, and other traffic
control related information that is real-
time or near real-time in nature and
relevant to vehicles in a relatively
local area on the road network. It
collects traffic control information from
Traffic Management Center(s) and
disseminates the relevant information
to vehicles and other mobile devices.

IndyGo Operations
Center

Transportation
Information
Center

TIC Traveler
Information
Broadcast

'TIC Traveler Information Broadcast'
disseminates traveler information
including traffic and road conditions,
incident information, maintenance and
construction information, event
information, transit information,
parking information, and weather
information. The same information is
broadcast to all equipped traveler
interface systems and vehicles.
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IndyGo Operations
Center

Object
Transportation
Information
Center

Object
TIC Trip Planning

"TIC Trip Planning' provides pre-trip
and en route trip planning services for
travelers. It receives origin,
destination, constraints, and
preferences and returns trip plan(s)
that meet the supplied criteria. Trip
plans may be based on current traffic
and road conditions, transit schedule
information, and other real-time
traveler information. Candidate trip
plans are multimodal and may include
vehicle, transit, and alternate mode
segments (e.g., rail, ferry, bicycle
routes, and walkways) based on
traveler preferences. It also confirms
the trip plan for the traveler and
supports reservations and advanced
payment for portions of the trip. The
trip plan includes specific routing
information and instructions for each
segment of the trip and may also
include information and reservations
for additional services (e.g., parking)
along the route.

IndyGo Security
Monitoring Field
Equipment

Security
Monitoring
Equipment

Field Secure Area
Sensor Monitoring

'Field Secure Area Sensor Monitoring'
includes sensors that monitor
conditions of secure areas including
facilities (e.g. transit yards),
transportation infrastructure (e.g.
Bridges, tunnels, interchanges, and
transit railways or guideways), and
public areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). A range
of acoustic, environmental threat (e.g.
Chemical agent, toxic industrial
chemical, biological, explosives, and
radiological sensors), infrastructure
condition and integrity and motion and
object sensors are included.
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IndyGo Security
Monitoring Field
Equipment

Object
Security
Monitoring
Equipment

Object
Field Secure Area
Surveillance

'Field Secure Area Surveillance'
includes video and audio surveillance
equipment that monitors conditions of
secure areas including facilities (e.g.
transit yards), transportation
infrastructure (e.g. as bridges,
tunnels, interchanges, and transit
railways or guideways), and public
areas (e.g., transit stops, transit
stations, rest areas, park and ride lots,
modal interchange facilities). It
provides the surveillance information
to the Emergency Management
Center for possible threat detection. It
also provides local processing of the
video or audio information, providing
processed or analyzed results to the
Emergency Management Center.

IndyGo Security
Monitoring Field
Equipment

Traveler
Support
Equipment

Traveler Security

"Traveler Security' provides the
capability to report an emergency or
summon assistance from secure
areas such as transit stops, transit
stations, modal transfer facilities, rest
stops and picnic areas, park-and-ride
areas, tourism and travel information
areas, and emergency pull off areas.
This object includes interfaces that
support initiation of an alarm and
presentation of the returned alarm
acknowledgement as well as a
broadcast message to advise or warn
the traveler.

IndyGo Transit
Vehicles

Transit Vehicle
OBE

Transit Vehicle
On-Board Fare
Management

Transit Vehicle On-board Fare
Management' supports fare collection
using a standard fare card or other
non-monetary fare medium and
detects payment violations, manages
allow/block lists and performs token
validation. Collected fare data are
made available to the center.
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IndyGo Transit
Vehicles

Object
Transit Vehicle
OBE

Object
Transit Vehicle
On-Board
Information
Services

'"Transit Vehicle On-board Information
Services' furnishes en route transit
users with real-time travel-related
information on-board a transit vehicle.
Current information that can be
provided to transit users includes
transit routes, schedules, transfer
options, fares, real-time schedule
adherence, current incidents, weather
conditions, non-motorized
transportation services, and special
events are provided. In addition to
tailored information for individual
transit users, it also supports general
annunciation and/or display of general
schedule information, imminent arrival
information, and other information of
general interest to transit users.

IndyGo Transit
Vehicles

Transit Vehicle
OBE

Transit Vehicle
On-Board
Maintenance

"Transit Vehicle On-Board
Maintenance' collects and processes
transit vehicle maintenance data on-
board the vehicle, including mileage
and vehicle operating conditions. This
maintenance information is provided
to the management center and used
to schedule future vehicle
maintenance and repair.

IndyGo Transit
Vehicles

Transit Vehicle
OBE

Transit Vehicle
On-Board
Paratransit
Operations

"Transit Vehicle On-board Paratransit
Operations' forwards paratransit and
flexible-route dispatch requests to the
operator and forwards
acknowledgements to the center. It
coordinates with, and assists the
operator in managing multi-stop runs
associated with demand responsive
transit services including paratransit.
It collects transit vehicle passenger
data and makes it available to the
center.

IndyGo Transit
Vehicles

Transit Vehicle
OBE

Transit Vehicle
On-Board Trip
Monitoring

"Transit Vehicle On-Board Trip
Monitoring' tracks vehicle location,
monitors fuel usage, collects
operational status (doors
opened/closed, running times, etc.)
and sends the collected, time
stamped data to the Transit
Management Center.
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IndyGo Transit
Vehicles

Object
Transit Vehicle
OBE

Object
Transit Vehicle
Schedule
Management

"Transit Vehicle Schedule
Management' monitors schedule
performance and identifies corrective
actions when a deviation is detected.
It provides two-way communication
between the transit vehicle and
center, enabling the center to
communicate with the vehicle
operator and monitor on-board
systems.

IndyGo Transit
Vehicles

Transit Vehicle
OBE

Transit Vehicle
Security

"Transit Vehicle Security' provides
security and safety functions on-board
the transit vehicle. It includes
surveillance and sensor systems that
monitor the on-board environment,
silent alarms that can be activated by
transit user or vehicle operator,
operator authentication, and a remote
vehicle disable function. The
surveillance equipment includes video
(e.g. CCTV cameras), audio systems
and/or event recorder systems. The
sensor equipment includes threat
sensors (e.g. chemical agent, toxic
industrial chemical, biological,
explosives, and radiological sensors)
and object detection sensors (e.g.
metal detectors).

IndyGo Transit
Vehicles

Transit Vehicle
OBE

Transit Vehicle
Signal Priority

Transit Vehicle Signal Priority’'
provides the capability for transit
vehicles to determine eligibility for
priority and request signal priority at
signalized intersections, ramps, and
interchanges through short range
communication with traffic control
equipment at the roadside.

Intelligence Fusion
Center

Emergency
Management
Center

Emergency Early
Warning System

'Emergency Early Warning System’
monitors alerting and advisory
systems, information collected by ITS
surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.
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Object

Object

Intelligence Fusion Emergency Emergency 'Emergency Environmental
Center Management Environmental Monitoring' collects current and
Center Monitoring forecast road conditions and surface
weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.
Intelligence Fusion Emergency Emergency 'Emergency Evacuation Support'
Center Management Evacuation coordinates evacuation plans among
Center Support allied agencies and manages

evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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Intelligence Fusion
Center

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Intelligence Fusion
Center

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Intelligence Fusion
Center

Object
Emergency
Management
Center

Object
Emergency
Secure Area
Sensor
Management

'Emergency Secure Area Sensor
Management' manages sensors that
monitor secure areas in the
transportation system, processes the
collected data, performs threat
analysis in which data is correlated
with other sensor, surveillance, and
advisory inputs, and then
disseminates resultant threat
information to emergency personnel
and other agencies. In response to
identified threats, the operator may
request activation of barrier and
safeguard systems to preclude an
incident, control access during and
after an incident or mitigate impact of
an incident. The sensors may be in
secure areas frequented by travelers
(i.e., transit stops, transit stations, rest
areas, park and ride lots, modal
interchange facilities, on-board a
transit vehicle, etc.) or around
transportation infrastructure such as
bridges, tunnels and transit railways
or guideways. The types of sensors
include acoustic, threat (e.g. chemical
agent, toxic industrial chemical,
biological, explosives, and radiological
sensors), infrastructure condition and
integrity, motion and object sensors.

Intelligence Fusion
Center

Emergency
Management
Center

Emergency
Secure Area
Surveillance

'Emergency Secure Area
Surveillance' monitors surveillance
inputs from secure areas in the
transportation system. The
surveillance may be of secure areas
frequented by travelers (i.e., transit
stops, transit stations, rest areas, park
and ride lots, modal interchange
facilities, on-board a transit vehicle,
etc.) or around transportation
infrastructure such as bridges, tunnels
and transit railways or guideways. It
provides both video and audio
surveillance information to emergency
personnel and automatically alerts
emergency personnel of potential
incidents.
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ISP Dispatch

Object
Emergency
Management
Center

Object
Emergency Call-
Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.

ISP Dispatch

Emergency
Management
Center

Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

ISP Dispatch

Emergency
Management
Center

Emergency Data
Collection

'Emergency Data Collection’ collects
and stores emergency information
that is collected in the course of
operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

ISP Dispatch

Emergency
Management
Center

Emergency
Dispatch

'Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.
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ISP Dispatch

Object Object
Emergency Emergency Early | 'Emergency Early Warning System'
Management Warning System monitors alerting and advisory
Center systems, information collected by ITS
surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.

ISP Dispatch

Emergency Emergency 'Emergency Environmental
Management Environmental Monitoring' collects current and
Center Monitoring forecast road conditions and surface
weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.
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ISP Dispatch

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.

Page | 277

Indianapolis Regional ITS Architecture Update Project

ITS Architecture Document

—
#PO




Element Name

2023 Indianapolis Regional ITS Architecture Document | 1.0

Physical

Functional

Functional Object Description

ISP Dispatch

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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ISP Dispatch

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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ISP Dispatch

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

ISP Dispatch

Traffic
Management
Center

TMC Data
Collection

"TMC Data Collection' collects and
stores information that is created in
the course of traffic operations
performed by the Traffic Management
Center. This data can be used directly
by operations personnel or it can be
made available to other data users
and archives in the region.

ISP Dispatch

Traffic
Management
Center

TMC Evacuation
Support

"TMC Evacuation Support' supports
development, coordination, and
execution of special traffic
management strategies during
evacuation and subsequent reentry of
a population in the vicinity of a
disaster or major emergency. A traffic
management strategy is developed
based on anticipated demand, the
capacity of the road network including
access to and from the evacuation
routes, and existing and forecast
conditions. The strategy supports
efficient evacuation and also protects
and optimizes movement of response
vehicles and other resources that are
responding to the emergency.
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ISP Dispatch

Object
Traffic
Management
Center

Object
TMC Incident
Detection

"'TMC Incident Detection' identifies
and reports incidents to Traffic
Operations Personnel. It remotely
monitors and controls traffic sensor
and surveillance systems that support
incident detection and verification. It
analyzes and reduces the collected
sensor and surveillance data, external
alerting and advisory and incident
reporting systems, anticipated
demand information from intermodal
freight depots, border crossings,
special event information, and
identifies and reports incidents and
hazardous conditions

ISP Dispatch

Traffic
Management
Center

TMC Incident
Dispatch
Coordination

"TMC Incident Dispatch Coordination'
formulates and manages an incident
response that takes into account the
incident potential, incident impacts,
and resources required for incident
management. It provides information
to support dispatch and routing of
emergency response and service
vehicles as well as coordination with
other cooperating agencies. It
provides access to traffic
management resources that provide
surveillance of the incident, traffic
control in the surrounding area, and
support for the incident response. It
monitors the incident response and
collects performance measures such
as incident response and clearance
times.

ISP Dispatch

Traffic
Management
Center

TMC Signal
Control

"TMC Signal Control' provides the
capability for traffic managers to
monitor and manage the traffic flow at
signalized intersections. This
capability includes analyzing and
reducing the collected data from traffic
surveillance equipment and
developing and implementing control
plans for signalized intersections.
Control plans may be developed and
implemented that coordinate signals
at many intersections under the
domain of a single Traffic
Management Center and are
responsive to traffic conditions and
adapt to support incidents,
preemption and priority requests,
pedestrian crossing calls, etc.
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ISP Dispatch

Object
Traffic
Management
Center

Object
TMC Speed
Warning

"TMC Speed Warning' supports
remote control and monitoring of
reduced speed zone warning roadside
equipment. It provides the location
and extent of the reduced speed
zone, the posted speed limit(s) with
information about the applicability of
the speed limit(s) (e.g., time of day,
day of week, seasonality, relevant
vehicle types) and information about
associated road configuration
changes including lane merges and
shifts. It monitors field equipment
operation and reports current status to
the operator.

ISP Dispatch

Traffic
Management
Center

TMC Traffic
Information
Dissemination

"'TMC Traffic Information
Dissemination' disseminates traffic
and road conditions, closure and
detour information, incident
information, driver advisories, and
other traffic-related data to other
centers, the media, and driver
information systems. It monitors and
controls driver information system
field equipment including dynamic
message signs and highway advisory
radio, managing dissemination of
driver information through these
systems.

ISP Dispatch

Transportation
Information
Center

TIC Data
Collection

'TIC Data Collection' collects
transportation-related data from other
centers, performs data quality checks
on the collected data and then
consolidates, verifies, and refines the
data and makes it available in a
consistent format to applications that
support operational data sharing
between centers and deliver traveler
information to end-users. A broad
range of data is collected including
traffic and road conditions, transit
data, emergency information and
advisories, weather data, special
event information, traveler services,
parking, multimodal data, and
toll/pricing data. It also shares data
with other transportation information
centers.
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ISP Dispatch

Object
Transportation
Information
Center

Object
TIC Emergency
Traveler
Information

"TIC Emergency Traveler Information’
provides emergency information to
the public, including wide-area alerts
and evacuation information. It
provides emergency alerts,
information on evacuation zones and
evacuation requirements, evacuation
destinations and shelter information,
available transportation modes, and
traffic and road conditions at the
origin, destination, and along the
evacuation routes. In addition to
general evacuation information,
personalized information including
tailored evacuation routes, service
information, and estimated travel
times is also provided based on
traveler specified origin, destination,
and route parameters. Updated
information is provided throughout the
evacuation and subsequent reentry as
status changes and plans are
adapted.

ISP Dispatch

Transportation
Information
Center

TIC Operations
Data Collection

'TIC Operations Data Collection’
collects and stores information that is
collected about the transportation
information service including data on
the number of clients serviced and the
services that were provided. This data
can be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

ISP Dispatch

Transportation
Information
Center

TIC Traffic
Control
Dissemination

'TIC Traffic Control Dissemination'
disseminates intersection status, lane
control information, and other traffic
control related information that is real-
time or near real-time in nature and
relevant to vehicles in a relatively
local area on the road network. It
collects traffic control information from
Traffic Management Center(s) and
disseminates the relevant information
to vehicles and other mobile devices.
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ISP Dispatch

Object
Transportation
Information
Center

Object
TIC Traveler
Telephone
Information

"TIC Traveler Telephone Information'
services voice-based traveler
requests for information that supports
traveler telephone information
systems like 511. It takes requests for
traveler information, which could be
voice-formatted traveler requests,
dual-tone multi-frequency (DTMF)-
based requests, or a simple traveler
information request, and returns the
requested traveler information in the
proper format. In addition to servicing
requests for traveler information, it
also collects and forwards alerts and
advisories to traveler telephone
information systems.

ISP Emergency
Vehicles

Emergency
Vehicle OBE

EV On-Board En
Route Support

'EV On-Board En Route Support’'
provides communications functions to
responding emergency vehicles that
reduce response times and improve
safety of responding public safety
personnel and the general public. It
supports traffic signal preemption via
short range communication directly
with signal control equipment and
sends alert messages to surrounding
vehicles.

ISP Emergency
Vehicles

Emergency
Vehicle OBE

EV On-Board
Incident
Management
Communication

'EV On-board Incident Management
Communication' provides
communications support to first
responders. Information about the
incident, information on dispatched
resources, and ancillary information
such as road and weather conditions
are provided to emergency personnel.
Emergency personnel transmit
information about the incident such as
identification of vehicles and people
involved, the extent of injuries,
hazardous material, resources on site,
site management strategies in effect,
and current clearance status.
Emergency personnel may also send
in-vehicle signing messages to
approaching traffic using short range
communications.
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Lawrence Public
Safety

Object
Emergency
Management
Center

Object
Emergency Call-
Taking

'Emergency Call-Taking' supports the
emergency call-taker, collecting
available information about the caller
and the reported emergency, and
forwarding this information to other
objects that formulate and manage
the emergency response. It receives
9-1-1, 7-digit local access, and
motorist call-box calls and interfaces
to other agencies to assist in the
verification and assessment of the
emergency and to forward the
emergency information to the
appropriate response agency.

Lawrence Public
Safety

Emergency
Management
Center

Emergency
Commercial
Vehicle Response

'Emergency Commercial Vehicle
Response' identifies and initiates a
response to commercial vehicle and
freight equipment related
emergencies. These emergencies
may include incidents involving
hazardous materials as well as the
detection of non-permitted transport of
security sensitive hazmat. It identifies
the location of the vehicle, the nature
of the incident, the route information,
and information concerning the freight
itself. The information supports the
determination of the response and
identifies the responding agencies to
notify.

Lawrence Public
Safety

Emergency
Management
Center

Emergency Data
Collection

'Emergency Data Collection’ collects
and stores emergency information
that is collected in the course of
operations by the Emergency
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Lawrence Public
Safety

Emergency
Management
Center

Emergency
Dispatch

'Emergency Dispatch' tracks the
location and status of emergency
vehicles and dispatches these
vehicles to incidents. Pertinent
incident information is gathered from
the public and other public safety
agencies and relayed to the
responding units. Incident status and
the status of the responding units is
tracked so that additional units can be
dispatched and/or unit status can be
returned to available when the
incident is cleared and closed.
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Emergency Emergency Early | 'Emergency Early Warning System'
Management Warning System monitors alerting and advisory
Center systems, information collected by ITS

surveillance and sensors, and reports
from other agencies and uses this
information to identify potential,
imminent, or in-progress major
incidents or disasters. Notification is
provided to initiate the emergency
response, including public notification
using ITS traveler information
systems, where appropriate.

Lawrence Public
Safety

Emergency Emergency 'Emergency Environmental
Management Environmental Monitoring' collects current and
Center Monitoring forecast road conditions and surface

weather information from a variety of
sources. The collected environmental
information is monitored and
presented to the operator and used to
more effectively manage incidents.
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Lawrence Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Evacuation
Support

'Emergency Evacuation Support'
coordinates evacuation plans among
allied agencies and manages
evacuation and reentry of a
population in the vicinity of a disaster
or other emergency that poses a risk
to public safety. Where appropriate,
the affected population is evacuated
in shifts, using more than one
evacuation route, and including
several evacuation destinations to
spread demand and thereby expedite
the evacuation. All affected
jurisdictions (e.g., states and
counties) at the evacuation origin,
evacuation destination, and along the
evacuation route are informed of the
plan. The public is provided with real-
time evacuation guidance including
basic information to assist potential
evacuees in determining whether
evacuation is necessary. Resource
requirements are forecast based on
the evacuation plans, and the
necessary resources are located,
shared between agencies if
necessary, and deployed at the right
locations at the appropriate times.
The evacuation and reentry status are
monitored and used to refine the plan
and resource allocations during the
evacuation and subsequent reentry. It
communicates with public health
systems to develop evacuation plans
and recommended strategies for
disasters and evacuation scenarios
involving biological or other medical
hazards.
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Lawrence Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Incident
Command

'Emergency Incident Command'
provides tactical decision support,
resource coordination, and
communications integration for
Incident Commands that are
established by first responders at or
near the incident scene to support
local management of an incident. It
supports communications with public
safety, emergency management,
transportation, and other allied
response agency centers, tracks and
maintains resource information, action
plans, and the incident command
organization itself. Information is
shared with agency centers including
resource deployment status,
hazardous material information,
traffic, road, and weather conditions,
evacuation advice, and other
information that enables emergency
or maintenance personnel in the field
to implement an effective, safe
incident response. It supports the
functions and interfaces commonly
supported by a mobile command
center.
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Lawrence Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Response
Management

'Emergency Response Management'
provides the strategic emergency
response capabilities and broad inter-
agency interfaces that are
implemented for extraordinary
incidents and disasters that require
response from outside the local
community. It provides the functional
capabilities and interfaces commonly
associated with Emergency
Operations Centers. It develops and
stores emergency response plans and
manages overall coordinated
response to emergencies. It monitors
real-time information on the state of
the regional transportation system
including current traffic and road
conditions, weather conditions,
special event and incident
information. It tracks the availability of
resources and assists in the
appropriate allocation of these
resources for a particular emergency
response. It also provides
coordination between multiple allied
agencies before and during
emergencies to implement emergency
response plans and track progress
through the incident. It also
coordinates with the public through
the Emergency Telecommunication
Systems (e.g., Reverse 911). It
coordinates with public health
systems to provide the most
appropriate response for emergencies
involving biological or other medical
hazards.
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Lawrence Public
Safety

Object
Emergency
Management
Center

Object
Emergency
Routing

'Emergency Routing' supports routing
of emergency vehicles and enlists
support from the Traffic Management
Center to facilitate travel along these
routes. Routes may be determined
based on real-time traffic information
and road conditions or routes may be
provided by the Traffic Management
Center on request. Vehicles are
tracked and routes are based on
current vehicle location. It may
coordinate with the Traffic
Management Center to provide
preemption or otherwise adapt the
traffic control strategy along the
selected route.

Lawrence Public
Works/Street
Department

Maint and
Constr
Management
Center

MCM Data
Collection

'MCM Data Collection' collects and
stores maintenance and construction
information that is collected in the
course of operations by the
Maintenance and Construction
Management Center. This data can
be used directly by operations
personnel or it can be made available
to other data users and archives in
the region.

Lawrence Public
Works/Street
Department

Maint and
Constr
Management
Center

MCM
Environmental
Information
Collection

'MCM Environmental Information
Collection' collects current road and
weather conditions using data
collected from environmental sensors
deployed on and about the roadway.
In addition to fixed sensor stations at
the roadside, this functional object
also collects environmental
information from sensor systems
located on Maintenance and
Construction Vehicles. It also collects
current and forecast environmental
conditions information that is made
available by other systems. The
functional object aggregates the
sensor system data and provides it,
along with data attributes to other
applications.
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Physical

Functional

Functional Object Description

Lawrence Public
Works/Street
Department

Object
Maint and
Constr
Management
Center

Object
MCM Field
Equipment
Maintenance

'MCM Field Equipment Maintenance'
provides overall management and
support for maintenance of field
equipment on a roadway system,
right-of-way, parking area, transit
stop, or other areas where field
equipment exists. Services include
repair and maintenance of ITS field
equipment in these areas (e.g.,
detectors and other sensors,
cameras, dynamic message signs,
electronic toll collection equipment,
electronic clearance equipment,
weigh-in-motion sensors, etc.).

Lawrence Public
Works/Street
Department

Maint and
Constr
Management
Center

MCM Incident
Management

'MCM Incident Management' supports
maintenance and construction
participation in coordinated incident
response. Incident notifications are
shared, incident response resources
are managed, and the overall incident
situation and incident response status
is coordinated among allied response
organizations.

Lawrence Public
Works/Street
Department

Maint and
Constr
Management
Center

MCM
Maintenance
Decision Support

'MCM Maintenance Decision Support'
recommends maintenance courses of
action based on current and forecast
environmental and road conditions
and additional application specific
information. Decisions are supported
through understandable presentation
of filtered and fused environmental
and road condition information for
specific time horizons as well as
specific maintenance
recommendations that are generated
by the system based on this
integrated information. The
recommended courses of action are
supported by information on the
anticipated consequences of action or
inaction, when available.
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Element Name szjs;gfl Fuggjt:::?al Functional Object Description
Lawrence Public Maint and MCM Roadway 'MCM Roadway Maintenance'
Works/Street Constr Maintenance provides overall management and
Department Management support for routine maintenance on a

Center roadway system or right-of-way.

Services managed include landscape
maintenance, hazard removal
(roadway debris, dead animals),
routine maintenance activities
(roadway cleaning, grass cutting), and
repair and maintenance of non-ITS
equipment on the roadway (e.g.,
signs, gantries, cabinets, guard rails,
etc.). Environmental conditions
information is also received from
various weather sources to aid in
scheduling routine maintenance
activities. See also MCM Field
Equipment Maintenance for
maintenance of ITS