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Chapter 1
Introduction
What is an Intelligent Transportation System (ITS) ?
An Intelligent Transportation System (ITS) uses technology to create a safer, more efficient
transportation network. For example, traffic signals can be programmed to reduce unnecessary
waiting time at red lights, and to give priority to transit or emergency vehicles. Real-time
messages can alert us to accidents or lane closures, and can advise us of a clear, alternate route.
ITS can also track vehicles with automatic location systems, and can facilitate fleet and freight
operations. Another part of ITS is collision avoidance technology. This includes systems like
intelligent cruise control, road departure avoidance, and rear-end crash avoidance. ITS reduces
congestion and air pollution, and increases safety. It also helps reduce response times to
emergency situations, and helps prevent secondary incidents.
The traditional solution to roadway problems has been to build more roads or bigger roads.
However, this approach doesn’t always work. Sooner or later, land access becomes a problem,
and huge construction projects can become too expensive. Now with ITS, consumers have
another option besides building more infrastructure. They can use ITS to fully optimize
transportation services on their existing roads. Citizens in Genesee County can look forward to
enjoying the benefits of ITS on their roads in the not-too-distant future.

What is a regional ITS architecture?
The ITS technology in Genesee County will ultimately have to integrate with ITS technology in
our neighboring counties, and with other ITS systems in the state. In fact, all ITS technology
across the country will need to be compatible to ensure a national network of interoperability.
An architecture, or framework, is necessary to build this national network of ITS communication
systems, which will be able to seamlessly share data. To reach this goal, the U.S. Department of
Transportation (USDOT) has established a policy on conformance with the National ITS
Architecture through a Federal Highway Administration (FHWA) regulation and a Federal
Transit Administration (FTA) policy. This joint policy became effective on April 8, 2001, and
requires development of regional ITS architectures to guide the integrated deployment of ITS
within a region.
A regional ITS architecture is required for regions that have deployed, or will be deploying, ITS
projects. The architecture defines all the pieces of the technological system, and all the
information that needs to be exchanged in that system. It is the framework that links
stakeholders together, so those stakeholders can exchange data. A stakeholder can be defined as
anyone with a vested interest in the architecture, such as a public agency or private organization.
Some common ITS stakeholders are transportation providers, emergency management agencies,
police and fire departments, road agencies and local governments. See Figure 1.1 for an example
of what a regional architecture could look like. Each block represents a stakeholder agency in
the region, and the connecting lines show
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which agencies are linked together for data sharing. This “interconnects diagram” can help
stakeholders visualize which agencies they need to be connected with in the architecture.

Why does Genesee County need a regional ITS architecture?
The most important reason to develop a regional ITS architecture is that it can help Genesee
County stakeholders plan for and implement more effective ITS systems. The goal is not just to
develop an architecture to comply with the federal rule or policy. The goal is to develop a userfriendly architecture that can guide the stakeholders as they progress through the steps of ITS
implementation. The joint FHWA and FTA policy states that any region that is currently
implementing ITS projects shall have a regional ITS architecture by April 8, 2005. Regions that
are not currently implementing ITS projects shall have a regional ITS architecture within four
years of the region’s first ITS project advancing to final design.
Genesee County is now taking its first steps towards an ITS system. The Mass Transportation
Authority (MTA) is receiving funding to install an Automatic Vehicle Location (AVL) system
for its vehicles. The Genesee County Metropolitan Planning Commission (GCMPC) is currently
working on a Signalized Intersection Study which will provide data and analysis on intersection
conditions. The results of the study will be used, in part, to identify which intersections would
benefit from the application of smart traffic signals. The Michigan Department of Transportation
(MDOT) has two traffic cameras in Genesee County. One is located at I-75 and I-69, and is able
to see the whole interchange. The second camera is located at Maple Road and I-75, and is able
to see down I-75 and US-23. Also, MDOT recently released a Pre-Deployment Study that
identified Genesee County’s key functionality issues and discussed deployment strategy.
Genesee County needs a regional ITS architecture to guide ITS implementation from its earliest
stages onward.

Boundaries of the regional ITS architecture
Genesee County is situated near the southeastern portion of Michigan’s lower peninsula,
approximately fifty miles northwest of Detroit. See Figure 1.2 for a map of Michigan. The
county encompasses an area of about 649 square miles, and includes eleven cities, seventeen
townships, and five villages. See Figure 1.3 for a map of Genesee County. The U. S. Census
Bureau indicates a county population of 436,141 people for the year 2000. The city of Flint is
the largest political jurisdiction in the county, with a population of 124,943 people according to
the 2000 Census. Genesee County is bordered by six neighboring counties: to the north are
Saginaw and Tuscola Counties, Lapeer County is to the east, to the south are Oakland and
Livingston Counties, and to the west are Shiawasssee and Saginaw Counties.
Genesee County itself is the geographic area of our regional ITS architecture. This county-wide
scope provides local stakeholders with an inclusive architecture, without expanding to the point
where consensus is difficult to achieve. However, some of Genesee County’s service boundaries
extend beyond the county line. An example of this is the Mass Transportation Authority’s
(MTA) regional transit service that crosses over into neighboring counties.
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Regional MTA services interconnect with transit services provided in Lapeer County, Livingston
County, Oakland County, Saginaw County and Washtenaw County. The regional ITS
architecture can reflect these inter-county connections. Also, the architecture will need periodic
updating, as new stakeholders are identified and new integration opportunities become available.
Other types of inter-county service boundaries may need to be identified as the architecture
development continues.

Horizon for the regional ITS architecture
The Genesee County regional ITS architecture must look far enough into the future so that it can
effectively guide the integration of ITS systems over time. There is no required minimum, but
an appropriate timeframe can be developed according to how the architecture will be used. If the
timeframe is too short, it reduces the value of the architecture as a planning tool. Making the
timeframe too long also has its problems, because very long range forecasts are difficult to make
and are subject to reevaluation and change. An architecture with a five-year horizon will be easy
to define, but this timeframe is relatively short. It may not be able to include important
integration opportunities that should be considered in future ITS projects. An architecture with a
ten-year horizon is long enough to include most of the region’s integration opportunities that can
be anticipated by the stakeholders. It also offers sufficient time for Transportation Improvement
Program (TIP) generation and can guide project implementation. An architecture with a twentyyear horizon has enough time to include all integration opportunities that may be included in the
Long Range Transportation Plan. Using the above guidelines, stakeholders in Genesee County
can start the architecture development process with a ten-year horizon as a timeframe. The
timeframe is a tool to help ITS integration, so it can always be adjusted as necessary to match the
vision of the stakeholders. The ten-year horizon can be reevaluated periodically as the
architecture is maintained over time.

Local Process
The Intelligent Transportation System Subcommittee meets regularly to discuss local ITS
developments and to facilitate progress towards a regional ITS architecture. The ITS
Subcommittee includes representatives from FHWA, MDOT, the Genesee County Road
Commission (GCRC), the City of Flint, local units of government, the MTA, and the GCMPC.
The ITS Subcommittee recently oversaw a major ITS development, the Tier I and Tier II
workshops. These workshops were designed to educate local stakeholders about ITS and the ITS
architecture process. Approximately 100 stakeholders were identified and invited to the
workshops, which were held here in Genesee County at the MTA offices. See Appendix A for
the list of initially invited stakeholders. The Tier I and Tier II Workshops were conducted with
the assistance of FHWA, MDOT, and Cambridge Systematics. The Tier I workshop on October
18, 2001 introduced local stakeholders to ITS and helped them develop a list of ITS needs and
priorities during group discussions. Stakeholders also filled out ITS Survey Forms. See
Appendix B for a copy of the invitation packet that was mailed out to stakeholders, including the
ITS Survey Form. GCMPC staff entered this survey information into Turbo, an ITS architecture
software program, which helps develop the regional architecture.
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The Tier II workshop on February 26, 2002, furthered development of the ITS architecture with
the stakeholders, by beginning the process of defining interconnects and data flows among
agencies. Tier II attendees filled out Interconnects Forms and Interconnects Diagrams. The
Interconnects Form lists the types of data that are sent and received, and which agencies are
involved. The Interconnects Diagram visually portrays how agencies are linked together in the
architecture database. The form and the diagram were mailed out to all stakeholders along with
a memo explaining the importance of the requested information. See Appendix C for a copy of
the Interconnects Form, a sample Interconnects Diagram, and the memo that was sent out to all
stakeholders. With this foundation in place, the Genesee County area was ready to begin the task
of developing a regional architecture.

Identifying Genesee County Stakeholders
The success of the regional ITS architecture depends on participation by a diverse group of
stakeholders. Broad participation from many agencies, government units and businesses will
ensure that a wide range of needs and priorities are represented. The GCMPC identified a list of
almost 100 initial stakeholders who would be concerned with this transportation-related process.
However, the list of stakeholders is dynamic and will continue to grow as more agencies and
businesses are identified as being involved in the regional ITS architecture process. For
example, while entering data from the Interconnects Forms and Diagrams that stakeholders had
completed, staff was able to identify new stakeholders. These new stakeholders were then
mailed an introductory letter along with Interconnects Forms and Diagrams. See Appendix D for
a copy of the introductory packet mailed out to new stakeholders. Their information will also be
added to the architecture database as it is received. As this process continues, the Genesee
County ITS Architecture will develop a broad base of interested stakeholders.

Identify ITS Champion
An ITS Champion helps to drive the process that must occur in order to develop a regional ITS
architecture and build consensus at each step of development. The Champion’s skills should
include: an understanding the ITS regional architecture, a knowledge of any local ITS systems
and projects, a vision for interconnectivity, regional integration and partnering, and the access to
resources to gain support for regional ITS efforts. Since no one individual is likely to have all the
skills and knowledge needed to develop a regional ITS architecture, the ITS Champion must
draw on the knowledge and skills of a diverse set of stakeholders. The Champion is best
described as a facilitator and manager, while the stakeholders are the ones who actually define
the architecture. For Genesee County’s Regional ITS Architecture, GCMPC has been identified
as the ITS Champion. GCMPC as Champion will work to encourage stakeholder participation,
increase regional awareness of ITS, and facilitate the development of the architecture based on
the stakeholders’ input.
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Chapter 2
Gather Data for the Architecture

Inventory the Existing and Planned ITS Systems
Following is an inventory summary of each identified Genesee County stakeholder, and the
planned ITS elements that are currently associated with their agency in the ITS architecture.
Each stakeholder can find their name in the list, and see at a glance which planned ITS systems
are currently associated with them.
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Element Inventory for Genesee County Regional Architecture
Inventory Report

Amtrak
Status: Existing
Associated Stakeholder: Amtrak
Mapped to Entity: Emergency Management
Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Multimodal Crossings
Mapped to Entity: Rail Operations

Bishop Airport
Status: Existing
Associated Stakeholder: Bishop Airport
Mapped to Entity: Remote Traveler Support
Mapped to Entity: CVO Inspector
Mapped to Entity: Multimodal Transportation Service Provider
Mapped to Entity: Intermodal Freight Depot
Mapped to Entity: ISP Operator
Mapped to Entity: Parking Management
Mapped to Entity: Information Service Provider
Mapped to Entity: CVO Information Requestor
Mapped to Entity: Commercial Vehicle Check
Mapped to Entity: Commercial Vehicle Administration
Mapped to Entity: Intermodal Freight Shipper

Bishop Airport_Kiosks
Status: Existing
Associated Stakeholder: Bishop Airport
Description: Kiosks are public informational displays supporting various levels of interaction and information access and systems which
provide security in public areas.
Mapped to Entity: Remote Traveler Support

Burton Fire Department
Status: Existing
Associated Stakeholder: Burton Fire Department
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Emergency Personnel
Mapped to Entity: Emergency System Operator
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Emergency Management
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Burton Police Department
Status: Existing
Associated Stakeholder: Burton Police Department
Mapped to Entity: Emergency Management
Mapped to Entity: Emergency System Operator
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Enforcement Agency
Mapped to Entity: Emergency Personnel

Canadian National Railroad
Status: Existing
Associated Stakeholder: Canadian National Railroad
Mapped to Entity: Commercial Vehicle Administration
Mapped to Entity: Intermodal Freight Depot
Mapped to Entity: Multimodal Crossings
Mapped to Entity: Intermodal Freight Shipper
Mapped to Entity: Emergency Management
Mapped to Entity: Commercial Vehicle Subsystem
Mapped to Entity: Commercial Vehicle Check
Mapped to Entity: Rail Operations

Canadian National Railroad_Inspection Facility
Status: Existing
Associated Stakeholder: Canadian National Railroad Inspection Facility
Description: The inspection facility includes any or all equipment which performs commercial vehicle screening and/or safety inspections.
Mapped to Entity: Commercial Vehicle Check

City of Burton DPW
Status: Existing
Associated Stakeholder: City of Burton DPW
Mapped to Entity: Other TM
Mapped to Entity: Traffic Management

City of Flint DOT
Status: Existing
Associated Stakeholder: Flint DOT
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Traffic Management
Mapped to Entity: Rail Operations
Mapped to Entity: Information Service Provider
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Emergency Management
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City of Flint Fire Department
Status: Existing
Associated Stakeholder: Flint Fire Department
Mapped to Entity: Emergency Management
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Emergency System Operator
Mapped to Entity: Emergency Personnel
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Traffic Management

City of Flint Police Department
Status: Existing
Associated Stakeholder: Flint Police Department
Mapped to Entity: Enforcement Agency
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Emergency Management
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Emergency Personnel
Mapped to Entity: Emergency System Operator
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Traffic Management

Commercial Vehicles
Status: Existing
Associated Stakeholder: Owner Agencies
Description: Commercial vehicles include ITS equipment that supports safe and efficient commercial vehicle operations. This equipment
monitors vehicle operation, provides the driver and motor carrier real-time information, and supports mainline electronic
screening.
Mapped to Entity: Commercial Vehicle Administration
Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Emergency Management

Consumers Energy
Status: Existing
Associated Stakeholder: Consumers Energy
Mapped to Entity: Emergency Management

County Road Commissions ( External)
Status: Existing
Associated Stakeholder: County Road Commissions ( External)
Mapped to Entity: Other TM
Mapped to Entity: Emergency Management
Mapped to Entity: Traffic Management
Mapped to Entity: Other EM
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CSX Railroad
Status: Existing
Associated Stakeholder: CSX Railroad
Mapped to Entity: Rail Operations
Mapped to Entity: Commercial Vehicle Administration
Mapped to Entity: Emergency Management
Mapped to Entity: Intermodal Freight Shipper
Mapped to Entity: Multimodal Crossings

Delphi Automotive Systems
Status: Existing
Associated Stakeholder: Delphi Automotive
Mapped to Entity: Emergency Management

Emergency Management (External)
Status: Existing
Associated Stakeholder: Owner Agencies
Mapped to Entity: Emergency Management
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Traffic Management
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Rail Operations

Emergency Vehicles
Status: Existing
Associated Stakeholder: Owner Agencies
Description: Emergency vehicles include ITS equipment that provides the sensory, processing, storage, and communications functions
necessary to support safe and efficient emergency response.
Mapped to Entity: Emergency Vehicle Subsystem

Fire Trucks/Emergency Vehicles
Status: Existing
Associated Stakeholder: Owner Agencies
Description: Emergency vehicles include ITS equipment that provides the sensory, processing, storage, and communications functions
necessary to support safe and efficient emergency response.
Mapped to Entity: Emergency Vehicle Subsystem

Flint Community Schools
Status: Existing
Associated Stakeholder: Flint Community Schools
Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Traffic Management
Mapped to Entity: Transit Management
Mapped to Entity: Emergency Management
12

Genesee County 911 Communications Center
Status: Existing
Associated Stakeholder: 911 Communications Center
Mapped to Entity: Emergency Management
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Traffic Management
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Emergency System Operator
Mapped to Entity: Rail Operations

Genesee County Emergency Management
Status: Existing
Associated Stakeholder: Emergency Management
Mapped to Entity: Traffic Management
Mapped to Entity: Rail Operations
Mapped to Entity: Emergency Personnel
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Emergency Management
Mapped to Entity: Emergency System Operator

Genesee County Medical Control Authority
Status: Existing
Associated Stakeholder: Medical Control Authority
Mapped to Entity: Emergency Management

Genesee County Metropolitan Planning Commission
Status: Existing
Associated Stakeholder: Genesee County Metropolitan Planning Commission
Mapped to Entity: Archived Data Management Subsystem

Genesee County Road Commission
Status: Existing
Associated Stakeholder: Road Commission
Mapped to Entity: Traffic Management
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Emergency Management
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Transit Fleet Manager
Mapped to Entity: Rail Operations
Mapped to Entity: Emergency System Operator
Mapped to Entity: Fleet and Freight Management
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Genesee County Road Commission_Roadside Equipment
Status: Existing
Associated Stakeholder: Road Commission
Description: Roadside Equipment includes any and all equipment distributed on and along the roadway which monitors and controls traffic.
This can include equipment for tolling.
Mapped to Entity: Roadway Subsystem

Genesee County Sheriffs Department
Status: Existing
Associated Stakeholder: Sheriffs Department
Mapped to Entity: Traffic Management
Mapped to Entity: Commercial Vehicle Check
Mapped to Entity: Emergency Management
Mapped to Entity: Emergency Vehicle Subsystem
Mapped to Entity: Enforcement Agency
Mapped to Entity: Rail Operations
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Emergency Personnel
Mapped to Entity: Emergency System Operator
Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Transit Fleet Manager

Genesee County Small Cities/Villages DPW
Status: Existing
Associated Stakeholder: Genesee County Small Cities DPW
Mapped to Entity: Traffic Management

Genesee County Small Cities/Villages--Fire/Police
Status: Existing
Associated Stakeholder: Genesee County Small Cities/Villages--Fire/Police
Mapped to Entity: Emergency Management
Mapped to Entity: Other EM
Mapped to Entity: Rail Operations

Genesee County Townships DPW
Status: Existing
Associated Stakeholder: Genesee County Townships
Mapped to Entity: Traffic Management

Genesee County Townships--Fire/Police
Status: Existing
Associated Stakeholder: Genesee County Townships
Mapped to Entity: Emergency Management
14

Genesee Intermediate School District
Status: Existing
Associated Stakeholder: Genesee Intermediate School District
Mapped to Entity: Transit Vehicle
Mapped to Entity: Emergency Management
Mapped to Entity: Transit Maintenance Personnel
Mapped to Entity: Transit System Operators
Mapped to Entity: Transit Fleet Manager
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Emergency System Operator
Mapped to Entity: Transit Management
Mapped to Entity: Traffic Management
Mapped to Entity: Remote Traveler Support
Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Emergency Telecommunications System

GM Powertrain
Status: Existing
Associated Stakeholder: GM
Mapped to Entity: Emergency Management

GMSPO
Status: Existing
Associated Stakeholder: GM
Mapped to Entity: Emergency Management

Greyhound/Indian Trails
Status: Existing
Associated Stakeholder: Greyhound/Indian Trails
Mapped to Entity: Emergency Management
Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Transit Management

Mass Transportation Authority
Status: Existing
Associated Stakeholder: Mass Transportation Authority
Mapped to Entity: Emergency System Operator
Mapped to Entity: Information Service Provider
Mapped to Entity: Transit Maintenance Personnel
Mapped to Entity: Transit Driver
Mapped to Entity: Transit Vehicle
Mapped to Entity: Transit User
Mapped to Entity: Transit System Operators
Mapped to Entity: Transit Fleet Manager
Mapped to Entity: Rail Operations
Mapped to Entity: Transit Vehicle Subsystem
15

Mapped to Entity: Transit Management
Mapped to Entity: Remote Traveler Support
Mapped to Entity: Emergency Management
Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Emergency Telecommunications System

Mass Transportation Authority_Kiosks
Status: Existing
Associated Stakeholder: Mass Transportation Authority
Description: Kiosks are public informational displays supporting various levels of interaction and information access and systems which
provide security in public areas.
Mapped to Entity: Remote Traveler Support

MDOT Transportation Service Center (Davison)
Status: Existing
Associated Stakeholder: MDOT
Mapped to Entity: Emergency System Operator
Mapped to Entity: Emergency Management
Mapped to Entity: Traffic Management
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Rail Operations
Mapped to Entity: Remote Traveler Support

MDOT Transportation Service Center (Davison)_Roadside Equipment
Status: Existing
Associated Stakeholder: MDOT
Description: Roadside Equipment includes any and all equipment distributed on and along the roadway which monitors and controls traffic.
This can include equipment for tolling.
Mapped to Entity: Roadway Subsystem

Media
Status: Existing
Associated Stakeholder: Media
Description: The Media element represents the information systems that provide traffic reports, travel conditions, and other
transportation-related news services to the traveling public through radio, TV, and other media.
Mapped to Entity: Media

Michigan State Police
Status: Existing
Associated Stakeholder: Michigan State Police
Mapped to Entity: Enforcement Agency
Mapped to Entity: Rail Operations
Mapped to Entity: Commercial Vehicle Administration
Mapped to Entity: Emergency Management
Mapped to Entity: Emergency Vehicle Subsystem
16

Mapped to Entity: Fleet and Freight Management
Mapped to Entity: Remote Traveler Support
Mapped to Entity: Toll Administration
Mapped to Entity: Toll Collection
Mapped to Entity: Traffic Management
Mapped to Entity: Emergency Telecommunications System
Mapped to Entity: Emergency System Operator
Mapped to Entity: Traffic Operations Personnel
Mapped to Entity: Emergency Personnel

Patrol cars
Status: Existing
Associated Stakeholder: Owner Agencies
Mapped to Entity: Emergency Vehicle Subsystem

Planning Commissions (External)
Status: Existing
Associated Stakeholder: Owner Agencies
Mapped to Entity: Archived Data Management Subsystem

Police/Fire/Sheriff (External)
Status: Existing
Associated Stakeholder: Police/Fire/Sheriff (External)
Mapped to Entity: Emergency Management

Road Commissions (External)
Status: Existing
Associated Stakeholder: Owner Agencies
Mapped to Entity: Traffic Management
Mapped to Entity: Emergency Management
Mapped to Entity: Rail Operations

Trains
Status: Existing
Associated Stakeholder: Owner Agencies
Mapped to Entity: Rail Operations

Transit Providers
Status: Existing
Associated Stakeholder: Transit Providers
Mapped to Entity: Transit Management
Mapped to Entity: Emergency Management
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Transit Providers (External)
Status: Existing
Associated Stakeholder: Transit Providers (External)
Mapped to Entity: Transit Management
Mapped to Entity: Emergency Management
Mapped to Entity: Other EM
Mapped to Entity: Other TRM

User Personal Computing Devices
Status: Existing
Associated Stakeholder: Individual Users
Description: User Personal Computing Devices refers to equipment an individual owns and can personalize with their choices for information
about transportation networks. An Internet-connected PC is an example.
Mapped to Entity: Personal Information Access

18

Determine and Prioritize ITS Needs and Services
In the previous step, an inventory of planned ITS systems was identified for Genesee County. In
this step, the ITS services that need to be provided by these systems to address regional needs are
identified. This process allows the stakeholders to envision what the system will be able to do in
the future. Before ITS services can be identified, area needs must first be documented. GCMPC
already has existing plans and studies that formally document area needs. These existing
documents, such as the Flint-Genesee County 2025 Long Range Transportation Plan (LRP),
were used to collect needs information which was then supplemented by stakeholder input from
the Tier I and Tier II Workshops. The following table from the Tier I Workshop identifies some
of Genesee County’s transportation needs as seen by the stakeholders in attendance. As this
process continues, Genesee County will be able to identify the ITS services that will be needed
to address these deficiencies.

GENESEE COUNTY ITS NEEDS RANKING
Rank
1
1
2
2
3
3
3
4
5
5
5
5
6
6
7
7
7
7
8
8
8
8
9
9

Identified Issue
Traveler information system for road closures and alternate routes
Inter-agency Communications
Improve signal progression/timing
Dynamic message signs real-time data
Real-time construction zone traveler information
Integrated county-wide signal system
Coordinate emergency messages (e.g. Radio, TV, DMS)
Incident detection system
ITS maintenance and support systems
Traffic operations center
Incident Management Plan
Funding partnerships
Improve driver recognition of EMV presence
Actuated traffic signals
Integrate transportation planning process
Accident \ Incident data management
Work zone advisory
Road weather sensors
Monitor border crossings (i.e. tunnels and bridges)
Signal communication upgrades
Regionally coordinated 911 service
EMV signal preemption
GIS traffic data
Public broadcast traveler information
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9
9
9
10
10
11
12
13
13
13
14
14
14
15
15
16
16
16
16
17
17
17
18
18
19
19
19
19
19
20
21
21
22
22
23
23
24
24
24
24
24
25
25
25
25
26

Update signal controllers
Center-to-center communications
Highway Advisory Radio
Railroad crossing updates
Alternate route information for tourists
GIS safety data
Pavement sensors
Regionally coordinated 511 service
CCTV roadway monitoring
State-wide communication system
Hazardous cargo AVL
In-vehicle incident awareness (e.g. radio override)
Public Outreach for ITS program
Monitor international routes for trucks (Homeland Security)
Share control of signals between MDOT and Genesee County
Monitor trains (Homeland Security)
Alternate route information for construction vehicles
Snow plow routing system
Railroad Incident Management Plan
Communication with airport operations
Bus routing system
Ohio-Michigan-Canada communications corridor
Bus GPS\AVL time tracking
Road rage/competitive driver detection (e.g. CCTV)
Vehicle detection
I-69/I-75 Interchange improvement (i.e. ramp safety)
Implement driver speed awareness devices
Automated roadway maintenance program
Maintenance vehicle AVL
ITS integrated into TIP and STIP
Coordinate with just-in-time delivery
ITS evaluation program
Bus security cameras
Implement driver education program
Link HAR and DMS
Dial-up connection to traffic information
Integrate railroad communication dispatch
Automated train location information
Unsafe motorist reporting (e.g. *CSP, *DWI)
Evacuation routing plan
Coordinate with Port Huron Bridge
Remote data entry
Coordinated website for paratransit
Improve driver understanding of mile-marker and vehicle location
Weigh-in-Motion
GIS system for future roadway expansion (i.e. easements)
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26
26
26
26
27
28
29
30

On-board paratransit data terminals
Ramp metering system
Real-time truck classification
I-75, Bristol Road to Pearson Road
Systems to reduce driving on the shoulder
Coordinate train-switching function
Parking management system
Bus rapid transit\dynamic lanes
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Define Roles and Responsibilities
In this section, each stakeholder’s future roles and responsibilities in the implementation and
operation of the ITS systems will be defined. This operational concept will focus on a definition
of each stakeholder’s general role in providing the transportation services in the region. In later
steps of architecture development, these roles and responsibilities will form a basis for interagency agreements. As Genesee County’s network of ITS systems grows, this operational
concept will grow accordingly. Local stakeholders will need to work together to determine if
existing agreements can be used for ITS inter-agency agreements. If existing agreements are not
sufficient, then new agreements will be developed among the stakeholders to cover any ITS data
sharing issues.
Stakeholders will need to meet and discuss their various roles in the ITS architecture, and clearly
delineate their responsibilities within the architecture to avoid any possible confusion. For
example, emergency vehicle signal preemption can be implemented in at least two ways. The
more common method involves the emergency vehicle directly preempting a signal using direct
communication between the vehicle and the signal. Another method involves the emergency
vehicle’s dispatch center communicating with the signal’s traffic management center to request
preemption for the vehicle. The operational concept must include these types of alternatives, and
must document a definite choice for the region so that stakeholder roles and responsibilities will
be clearly defined. As ITS systems begin to grow in Genesee County, ITS workshops will be
planned where stakeholders can identify and document their roles and responsibilities in the
regional ITS architecture.

Define Functional Requirements
In this section, the tasks that will be performed by each possible ITS system in the region are
defined, documenting the share of work that each system will do to provide ITS services. These
functional requirements will only specify what each transportation-related system has to do.
They will not specify performance details such as how fast, how many, or how the system will
implement the capability. The following descriptions of market packages give the reader a good
idea of what tasks the ITS system will be able to do.
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ATMS01: (Advanced Traffic Management System) Network Surveillance
This market package includes traffic detectors, other surveillance equipment, the supporting field
equipment, and wireline communications to transmit the collected data back to the Traffic
Management Subsystem. 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 Subsystem). The data generated by this market 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
Information Service Provider Subsystem.
ATMS02: Probe Surveillance
This market package provides an alternative approach for surveillance of the roadway network.
Two general implementation paths are supported by this market package: 1) wide-area wireless
communications between the vehicle and Information Service Provider is used to communicate
current vehicle location and status, and 2) dedicated short range communications between the
vehicle and roadside is used to provide equivalent information back to the Traffic Management
Subsystem. The first approach leverages wide area communications equipment that may already
be in the vehicle to support personal safety and advanced traveler information services. The
second approach utilizes vehicle equipment that supports toll collection, in-vehicle signing, and
other short range communications applications identified within the architecture. The market
package enables traffic managers to monitor road conditions, identify incidents, analyze and
reduce the collected data, and make it available to users and private information providers. It
requires one of the communications options identified above, roadside beacons and wireline
communications for the short range communications option, data reduction software, and utilizes
wireline links between the Traffic Management Subsystem and Information Service Provider
Subsystem to share the collected information. Both “Opt out” and “Opt in” strategies are
available to ensure the user has the ability to turn off the probe functions to ensure individual
privacy. Due to the large volume of data collected by probes, data reduction techniques are
required in this market package which include the ability to identify and filter out-of-bounds or
extreme data reports.
ATMS03: Surface Street Control
This market package provides the central control and monitoring equipment, communication
links, and the signal control equipment that support local surface street control and/or arterial
traffic management. A range of traffic signal control systems are represented by this market
package ranging from static pre-timed control systems to fully traffic responsive systems that
dynamically adjust control plans and strategies based on current traffic conditions and priority
requests. Additionally, general advisory and traffic control information can be provided to the
driver while en-route. This market package is generally an intra-jurisdictional package that does
not rely on real-time communications between separate control systems to achieve area-wide
traffic signal coordination. Systems that achieve coordination across jurisdictions by using a
common time base or other strategies that do not require real time coordination would be
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represented by this package. This market package is consistent with typical urban traffic signal
control systems.
ATMS06: Traffic Information Dissemination
This market package allows traffic information to be disseminated to drivers and vehicles using
roadway equipment such as dynamic message signs or highway advisory radio. This package
provides a tool that can be used to notify drivers of incidents; 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 center, emergency management center,
and information service provider.
ATMS07: Regional Traffic Control
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. This market package provides for the sharing of traffic
information and control among traffic management centers to support a regional control strategy.
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 Surface Street Control and Freeway Control Market Packages
and adds hardware, software, and wireline communications capabilities to implement traffic
management strategies which 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.
ATMS08: Incident Management System
This market package manages both predicted and unexpected incidents so that the impact to the
transportation network and traveler safety is minimized. Requisite incident detection capabilities
are included in the freeway control market package and through the regional coordination with
other traffic management and emergency management centers, weather service entities, and
event promoters supported by this market package. Information from these diverse sources are
collected and correlated by this market package to detect and verify incidents and implement an
appropriate response. This market package provides Traffic Management Subsystem equipment
that supports traffic operations personnel in developing an appropriate response in coordination
with emergency management and other incident response personnel to confirmed incidents. The
response may include traffic control strategy modifications and presentation of information to
affected travelers using the Traffic Information Dissemination market package. The same
equipment assists the operator by monitoring incident status as the response unfolds. The
coordination with emergency management might be through a CAD system or through other
communication with emergency field personnel. The coordination can also extend to tow trucks
and other field service personnel.
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ATMS10: Electronic Toll Collection
This market package provides toll operators with the ability to collect tolls electronically and
detect and process violators. Variations in the fees that are collected enables implementation of
demand management strategies. Dedicated short range communication between the roadway
equipment and the vehicle is required as well as wireline interfaces between the toll collection
equipment and transportation authorities and the financial infrastructure that supports fee
collection. Vehicle tags of toll violators are read and electronically posted to vehicle owners.
Standards, inter-agency coordination, and financial clearinghouse capabilities enable regional,
and ultimately national interoperability for these services. The population of toll tags and
roadside readers that these systems utilize can also be used to collect road use statistics for
highway authorities. This data can be collected as a natural by-product of the toll collection
process or collected by separate readers that are dedicated to probe data collection.
ATMS13: Standard Railroad Grade Crossing
This market package manages highway traffic at highway-rail intersections (HRIs) where
operational requirements do not dictate more advanced features (e.g., where rail operational
speeds are less than 80 miles per hour). Both passive (e.g., the crossbuck sign) and active
warning systems (e.g., flashing lights and gates) are supported. (Note that passive systems
exercise only the single interface between the roadway subsystem and the driver in the
architecture definition). These traditional HRI warning systems may also be augmented with
other standard traffic management devices. The warning systems are activated on notification by
interfaced wayside equipment of an approaching train. 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 to both highway and railroad officials through
wayside interfaces and interfaces to the traffic management subsystem. Similar interfaces and
services are provided for other types of multimodal crossings (e.g., draw bridges).
APTS1: (Advanced Public Transportation System) Transit Vehicle Tracking
This market package provides for an Automated Vehicle Location System to track the transit
vehicle’s real time schedule adherence and updates the transit system’s schedule in real-time.
Vehicle position may be determined either by the vehicle (e.g., through GPS) and relayed to the
infrastructure or may be determined directly by the communications infrastructure. A two-way
wireless communication link with the Transit Management Subsystem is used for relaying
vehicle position and control measures. Fixed route transit systems may also employ beacons
along the route to enable position determination and facilitate communications with each vehicle
at fixed intervals. The Transit Management Subsystem processes this information, updates the
transit schedule and makes real-time schedule information available to the Information Service
Provider Subsystem via a wireline link.
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APTS2: Transit Fixed-Route Operations
This market package performs automatic driver assignment and monitoring, as well as vehicle
routing and scheduling for fixed-route services. This service uses the existing AVL database as a
source for current schedule performance data, and is implemented through data processing and
information display at the transit management subsystem. This data is exchanged using the
existing wireline link to the information service provider where it is integrated with that from
other transportation modes (e.g. rail, ferry, air) to provide the public with integrated and
personalized dynamic schedules.
APTS3: Demand Response Transit Operations
This market package performs automatic driver assignment and monitoring as well as vehicle
routing and scheduling for demand response transit services. This package uses the existing
AVL database to monitor current status of the transit fleet and supports allocation of these fleet
resources to service incoming requests for transit service while also considering traffic
conditions. The Transit Management Subsystem provides the necessary data processing and
information display to assist the transit operator in making optimal use of the transit fleet. The
Information Service Provider Subsystem may be either be operated by transit management center
or be independently owned and operated by a separate service provider. In the first scenario, the
traveler makes a direct request to a specific paratransit service. In the second scenario, a third
party service provider determines the paratransit service is a viable means of satisfying a traveler
request and uses wireline communications to make a reservation for the traveler.
APTS4: Transit Passenger and Fare Management
This market package allows for the management of passenger loading and fare payments onboard vehicles using electronic means. The payment instrument may be either a stored value or
credit card. This package is implemented with sensors mounted on the vehicle to permit the
driver and central operations to determine vehicle loads, and readers located either in the
infrastructure or on-board the transit vehicle to allow fare payment. Data is processed, stored,
and displayed on the transit vehicle and communicated as needed to the Transit Management
Subsystem using existing wireless infrastructure.
APTS5: Transit Security
This market package provides for the physical security of transit passengers. An on-board
security system is deployed to perform surveillance and warn of potentially hazardous situations.
Public areas (e.g. stops, park and ride lots, stations) are also monitored. Information is
communicated to the Transit Management Subsystem using the existing or emerging wireless
(vehicle to center) or wireline (area to center) infrastructure. Security related information is also
transmitted to the Emergency Management Subsystem when an emergency is identified that
requires an external response. Incident information is communicated to the Information Service
Provider.
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APTS6: Transit Maintenance
This market package supports automatic maintenance scheduling and monitoring. On-board
condition sensors monitor critical system status and transmit critical status information to the
Transit Management Subsystem. Hardware and software in the Transit Management Subsystem
processes this data and schedules maintenance activities.
APTS7: Multi-Modal Coordination
This market package establishes two way communications between multiple transit and traffic
agencies to improve service coordination. Intermodal coordination between transit agencies can
increase traveler convenience at transfer points and also improve operating efficiency.
Coordination between traffic and transit management is intended to improve on-time
performance of the transit system to the extent that this can be accommodated without degrading
overall performance of the traffic network. More limited local coordination between the transit
vehicle and the individual intersection for signal priority is also supported by this package.
APTS8: Transit Traveler Information
This market package provides transit users at transit stops and on-board transit vehicles with
ready access to transit information. The information services include transit stop annunciation,
imminent arrival signs, and real-time transit schedule displays that are of general interest to
transit users. Systems that provide custom transit trip itineraries and other tailored transit
information services are also represented by this market package.
ATIS1: (Advanced Traveler Information System) Broadcast Traveler Information
This market package provides the user with a basic set of Advanced Traveler Information
Systems (ATIS) services; its objective is early acceptance. It involves the collection of traffic
conditions, advisories, general public transportation, toll and parking information, incident
information, air quality and weather information, and the near real time dissemination of this
information over a wide area through existing infrastructures and low cost user equipment (e.g.,
FM subcarrier, cellular data broadcast). Different from the market package ATMS6--Traffic
Information Dissemination--which provides the more basic HAR and DMS information
capabilities, ATIS1 provides the more sophisticated 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.
ATIS2: Interactive Traveler Information
This market package provides tailored information in response to a traveler request. Both realtime 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, transit services, ride share/ride match, parking
management, and pricing information. A range of two-way wide-area wireless and wireline
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communications systems may be used to support the required digital communications between
traveler and the information service provider. A variety of interactive devices may be used by
the traveler to access information prior to a trip or en-route to include phone, kiosk, Personal
Digital Assistant, personal computer, and a variety of in-vehicle devices. Successful deployment
of this market package relies on availability of real-time transportation data from roadway
instrumentation, probe vehicles or other means.
ATIS5: ISP Based Route Guidance
This market package offers the user advanced route planning and guidance which is responsive
to current conditions. Different than the Dynamic Route Guidance Market Package, this market
package moves the route planning function from the user device to the information service
provider. This approach simplifies the user equipment requirements and can provide the
infrastructure better information on which to predict future traffic and appropriate control
strategies to support basic route planning with minimal user equipment. The package includes
both turn by turn route guidance as might be used in a vehicle, as well as pre-trip routes. The
package includes two way data communications and optionally also equips the vehicle with the
databases, location determination capability, and display technology to support turn by turn route
guidance.
ATIS7: Yellow Pages and Reservation
This market package enhances the Interactive Traveler Information package by making
infrastructure provided yellow pages and reservation services available to the user. The same
basic user equipment is included. This market package provides multiple ways for accessing
information either while en-route in a vehicle using wide-area wireless communications or pretrip via wireline connections.
CVO02: (Commercial Vehicle Operations) Freight Administration
This market package tracks cargo and the cargo condition. This information is communicated
with the Fleet and Freight Management Subsystem via the existing wireless infrastructure.
Interconnections are provided to intermodal shippers and intermodal freight depots for tracking
the cargo from source to destination.
CVO03: Electronic Clearance
This market package provides for automated clearance at roadside check facilities. The roadside
check facility communicates with the Commercial Vehicle Administration subsystem over
wireline to retrieve infrastructure snapshots of critical carrier, vehicle, and driver data to be used
to sort passing vehicles. This package allows a good driver/vehicle/carrier to pass roadside
facilities at highway speeds using transponders and dedicated short range communications to the
roadside. The roadside check facility may be equipped with AVI, weighing sensors, transponder
read/write devices, computer workstation processing hardware, software, and databases.
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CVO04: CV Administrative Processes
This market package provides for electronic application, processing, fee collection, issuance, and
distribution of CVO credential and tax filing. Through this process, carriers, drivers, and
vehicles may be enrolled in the electronic clearance program provided by a separate market
package which allows commercial vehicles to be screened at mainline speeds at commercial
vehicle check points. Through this enrollment process, current profile databases are maintained
in the Commercial Vehicle Administration Subsystem and snapshots of this database are made
available to the commercial vehicle check facilities at the roadside to support the electronic
clearance process.
CVO05: International Border Electronic Clearance
This market package provides for automated clearance specific to international border crossings.
This package augments the electronic clearance package by allowing interface with customs
related functions and permitting NAFTA required entry and exit from the US to Canada and
Mexico.
CVO07: Roadside CVO Safety
This market package provides for automated roadside safety monitoring and reporting. It
automates commercial vehicle safety inspections at the Commercial Vehicle Check roadside
element. The capabilities for performing the safety inspection are shared between this market
package and the On-Board CVO Safety Market Package which enables a variety of
implementation options. The basic option, directly supported by this market package, facilitates
safety inspection of vehicles that have been pulled in, perhaps as a result of the automated
screening process provided by the Electronic Clearance Market Package. In this scenario, only
basic identification data and status information is read from the electronic tag on the commercial
vehicle. The identification data from the tag enables access to additional safety data maintained
in the infrastructure which is used to support the safety inspection, and may also inform the pullin decision if system timing requirements can be met. More advanced implementations,
supported by the On-Board CVO Safety market package, utilize additional vehicle safety
monitoring and reporting capabilities in the commercial vehicle to augment the roadside safety
check.
CVO10: HAZMAT Management
This market package integrates incident management capabilities with commercial vehicle
tracking to assure effective treatment of HAZMAT material and incidents. HAZMAT tracking is
performed by the Fleet and Freight Management Subsystem. The Emergency Management
subsystem is notified by the Commercial Vehicle if an incident occurs and coordinates the
response. The response is tailored based on information that is provided as part of the original
incident notification or derived from supplemental information provided by the Fleet and Freight
Management Subsystem. The latter information can be provided prior to the beginning of the
trip or gathered following the incident depending on the selected policy and implementation.
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EM1: (Emergency Management) Emergency Response
This market package provides the computer-aided dispatch systems, emergency vehicle
equipment, and wireless communications that enable safe and rapid deployment of appropriate
resources to an emergency. Coordination between Emergency Management Subsystems
supports emergency notification and coordinated response between agencies. Existing wide area
wireless communications would be utilized between the Emergency Management Subsystem and
an Emergency Vehicle to enable an incident command system to be established and supported at
the emergency location. The Emergency Management Subsystem would include hardware and
software for tracking the emergency vehicles. Public safety, traffic management, and many other
allied agencies may each participate in the coordinated response managed by this package.
EM2: Emergency Routing
This market package supports dynamic routing of emergency vehicles and coordination with the
Traffic Management Subsystem for special priority on the selected route(s). The Information
Service Provider Subsystem supports routing for the emergency fleet based on real-time traffic
conditions and the emergency routes assigned to other responding vehicles. In this market
package, the Information Service Provider Subsystem would typically be integrated with the
Emergency Management Subsystem in a public safety communications center. The Emergency
Vehicle would also optionally be equipped with dedicated short range communications for local
signal preemption.
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Chapter 3
Identify Interfaces and Data Exchanges

Identify Existing and Planned Interconnects
At this point in the development of the ITS architecture, the connections between the planned
ITS systems are identified, creating a framework for integration that supports information
exchange between ITS systems. The following preliminary set of connections has been
identified, based on information obtained from the stakeholders.
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Community and Business
Stakeholders
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GMSPO

Transit Providers
(External)

Greyhound/Indian
Trails

City of Flint
Police Department

Mass Transportation
Authority

County Road
Commissions
( External)

Genesee County 911
Communications
Center

Amtrak

Genesee County
Medical Control
Authority

Burton
Police Department

Genesee County
Sheriffs Department

Genesee County
Small Cities/villages
Fire/Police

City of Burton
DPW

Genesee County
Townships DPW

MDOT Transportation
Service Center
(Davison)

Media

Michigan State
Police

CSX Railroad

Delphi Automotive
Systems

Flint
Community Schools

Bishop Airport

Burton
Fire Department

Genesee County
Emergency Mngt.

Canadian National
Railroad

Genesee County
Road Commission

City of Flint DOT

City of Flint
Fire Department

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

Genesee Intermediate
School District

Local Utilities

Existing
Planned
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GM Powertrain

Police/Fire
(External)

Genesee County
Road Commission

Genesee County
Townships--Fire/Police

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison
Roadside Equipment

Existing
Planned

Genesee County
Road Commission
Roadside Equipment

Genesee County
Sheriffs Department

Genesee County Small
Cities/Villages--Fire/Police

Bishop Airport

Canadian National
Railroad

City of Flint
Fire Department

County Road Commissions
( External)

Genesee County
Small Cities DPW

Delphi
Automotive Systems

Genesee County
911 Communications Center

Michigan State Police

Police/Fire
(External)
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City of Flint DOT

City of Flint
Police Department

Genesee County
Emergency Mngt.

Transit Providers
(External)

Genesee Intermediate
School District

MDOT Transportation
Service Center/Davison

Media

Mass Transportation
Authority_Kiosks

Trains

User Personal
Computing Devices

MDOT Transportation
Service Center/Davison

MDOT Transportation
Service Center/Davison
Roadside Equipment

City of Flint
Police Department

County Road Commissions
( External)

Genesee County
Emergency Mngt.

Bishop Airport

Genesee County
Road Commission
Roadside Equipment

Burton
Police Department

Genesee County
Small Cities DPW

City of Burton DPW

Genesee County
Townships DPW

Genesee County
Townships--Fire/Police

Media

Michigan
State Police

Patrol cars

Fire Trucks/
Emergency Vehicles

Genesee County
911 Communications

Bishop Airport_Kiosks

Burton
Fire Department

Genesee County
Road Commission

Flint Community
Schools

Canadian National
Railroad

Genesee County
Sheriffs Department

City of Flint
Fire Department

Genesee County
Small Cities/VillagesFire/Police

Emergency Vehicles

City of Flint DOT

Genesee Intermediate
School District

Existing
Planned
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GMSPO

Mass Transportation
Authority

Police/Fire
(External)

Transit Providers
(External)

GM Powertrain

Planning Commissions
(External)

Transit Providers
(External)

GMSPO

City of Flint
Police Department

Flint
Community Schools

Genesee County
Emergency Mngt.

Greyhound/
Indian Trails

Consumers Energy

Amtrak

Burton
Police Department

Genesee County
Road Commission

City of Burton
DPW

Genesee County
Small Cities DPW

Genesee County
Small Cities/Villages—
Fire/Police

Mass Transportation
Authority

County Road Commissions
( External)

Bishop Airport

Genesee County
Metropolitan Planning
Commission

City of Flint DOT

Genesee County
Townships DPW

Existing
Planned

36

MDOT Transportation
Service Center
(Davison)

Media

CSX Railroad

Delphi Automotive
Systems

Burton
Fire Department

Genesee County
911 Communications
Center

Canadian National
Railroad

City of Flint
Fire Department

Genesee County
Townships-Fire/Police

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Genesee Intermediate
School District

Michigan
State Police

Police/Fire
(External)

MDOT Transportation
Service Center/Davison
Roadside Equipment

Media

City of Flint
Police Department

Genesee County
Emergency Mngt.

Genesee County
Road Commission
Roadside Equipment

Genesee County
Small Cities DPW

Genesee County

Police/Fire
(External)

Michigan State Police

County Road Commissions
( External)

Emergency Vehicles

Bishop Airport

Burton
Police Department

Bishop Airport
Kiosks

Genesee Intermediate
School District

City of Burton DPW

City of Flint DOT

GMSPO

Mass Transportation
Authority

Townships--Fire/Police
Existing
Planned

37

Transit Providers
(External)

Fire Trucks/
Emergency Vehicles

User Personal
Computing Devices

Genesee County
911 Communications Center

Burton
Fire Department

Genesee County
Road Commission

Canadian National
Railroad

Genesee County
Sheriffs Department

City of Flint
Fire Department

Genesee County Small

Mass Transportation
Authority_Kiosks

MDOT Transportation
Service Center/Davison

Cities/Villages--Fire/Police

Mass Transportation Mass Transportation
Authority
Authority_Kiosks

Transit Providers
(External)

MDOT Transportation
Service Center/Davison

County Road Commissions
( External)

Genesee County
Emergency Mngt.

Genesee County
Road Commission

Genesee County
Small Cities DPW

Genesee County
Townships DPW

Emergency
Vehicles

Bishop Airport

Burton
Police Department

City of Flint DOT

Genesee County
Townships--Fire/Police

Media

Michigan State
Police

Fire Trucks/
Emergency Vehicles

Flint Community
Schools

Bishop Airport_Kiosks

Burton
Fire Department

GM Powertrain

Patrol cars

Genesee County 911
User Personal
Communications Center Computing Devices

Genesee County
Medical Control
Authority

City of Burton DPW

Genesee County
Sheriffs Department

City of Flint
Fire Department

City of Flint
Police Department

Genesee County
Small Cities/Villages-Fire/Police

Genesee Intermediate
School District

GMSPO

Existing
Planned
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Police/Fire
(External)

Greyhound/
Indian Trails

Genesee Intermediate
School District

Michigan
State Police

Transit Providers
(External)

GM Powertrain

City of Flint
Police Department

Flint
Community Schools

Genesee County
Emergency Mngt.

Genesee County
Metropolitan Planning
Commission

Genesee County
Sheriffs Department

GMSPO

Consumers Energy

Amtrak

Burton
Police Department

City of Burton
DPW

Genesee County
Small Cities DPW

Greyhound/
Indian Trails

County Road Commissions
( External)

Bishop Airport

Planning Commissions
(External)

City of Flint DOT

Genesee County
Small Cities/Villages—
Fire/Police

Existing
Planned
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Mass Transportation
Authority

CSX Railroad

Burton
Fire Department

Canadian National
Railroad

City of Flint
Fire Department

Genesee County
Townships DPW

MDOT Transportation
Service Center
(Davison)

Media

Delphi Automotive
Systems

Police/Fire
(External)

Genesee County 911
Communications Center

Genesee County
Medical Control
Authority

Genesee County
Road Commission

Genesee County
Townships--Fire/Police

Local Jurisdictions
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Greyhound/
Indian Trails

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison

City of Flint
Police Department

County Road Commissions
( External)

Genesee County 911
Communications Center

Genesee County
Medical Control
Authority

Amtrak

Burton
Police Department

Genesee County
Sheriffs Department

City of Burton DPW

Genesee County
Townships DPW

Genesee County
Townships--Fire/Police

Media

Michigan
State Police

Police/Fire (External)

CSX Railroad

Delphi Automotive
Systems

Flint Community Schools

Bishop Airport

Burton
Fire Department

Genesee County
Emergency Mngt.

Genesee County
Small Cities/ Villages-Police/Fire/DPW

City of Flint DOT

Genesee Intermediate
School District

Existing
Planned
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Canadian National
Railroad

Genesee County
Road Commission

City of Flint
Fire Department

Genesee County
Small Cities DPW

GM Powertrain

GMSPO

Transit Providers
(External)

Greyhound/
Indian Trails

Mass Transportation
Authority

City of Flint
Police Department

Genesee County 911
Communications Center

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Genesee County
Small Cities/VillagesFire/Police

MDOT Transportation
Service Center/Davison

County Road Commissions
( External)

Amtrak

Burton
Police Department

City of Burton DPW

Genesee County
Townships DPW

Media

CSX Railroad

Michigan
State Police

Delphi Automotive
Systems

Police/Fire
(External)

Flint
Community Schools

Bishop Airport

Burton
Fire Department

Genesee County
TownshipsPolice/Fire/DPW

Canadian National
Railroad

Genesee County
Road Commission

City of Flint DOT

City of Flint
Fire Department

Genesee County
Small Cities DPW

Genesee Intermediate
School District

Existing
Planned

42

GM Powertrain

Genesee County
Emergency Mngt.

GMSPO

Transit Providers
(External)

Genesee County
Emergency Mngt.

Genesee County Small

Genesee County
Road Commission

Bishop Airport

Genesee County
Road Commission
Roadside Equipment

Burton
Fire Department

Genesee County
Sheriffs Department

Burton
Police Department

Cities/Villages--Fire/Police

Genesee Intermediate
School District

Canadian National
Railroad

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

Media

City of Burton DPW

City of Flint
Police Department

Michigan State Police

Existing
Planned

43

City of Flint DOT

Genesee County 911
Communications Center

Police/Fire (External)

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison
Roadside Equipment

Transit Providers
(External)

Genesee County
Emergency Mngt.

Genesee County Small

Genesee County
Road Commission

Bishop Airport

Genesee County
Road Commission
Roadside Equipment

Flint
Fire Department

Genesee County
Sheriffs Department

Flint
Police Department

Cities/Villages--Fire/Police

Genesee Intermediate
School District

Canadian National
Railroad

MDOT Transportation
Service Center/Davison

Burton
Fire Department

Media

City of Flint DOT

Burton
Police Department

Michigan State Police

Existing
Planned

44

City of Burton DPW

Genesee County 911
Communications Center

Police/Fire (External)

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison
Roadside Equipment

Transit Providers
(External)

Police, Fire and Emergency Management
Stakeholders

45

Michigan State Police

Police/Fire (External)

Transit Providers
(External)

Fire Trucks/
Emergency Vehicles

Genesee County 911
Communications Center

Genesee County
Sheriffs Department

Genesee County Small

User Personal
Computing Devices

Genesee County
Emergency Mngt.

Bishop Airport

Bishop Airport_Kiosks

City of Burton DPW

Burton Fire
Department

Cities/Villages--Fire/Police

Genesee Intermediate
School District

Existing
Planned

City of Flint
Fire Department

City of Flint
Police Department

Mass Transportation
Authority_Kiosks

MDOT Transportation
Service Center/Davison

Genesee County
Road Commission

Roadside Equipment

Burton Police
Department

City of Flint DOT

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

Emergency Vehicles

MDOT Transportation
Service Center/Davison
Roadside Equipment

46

Genesee County
Road Commission

Mass Transportation
Authority

Media

Media

Michigan State Police

County Road Commissions
( External)

Genesee County
Road Commission

Police/Fire (External)

Transit Providers
(External)

Emergency Vehicles

Fire Trucks/
Emergency Vehicles

Bishop Airport

Bishop Airport
Kiosks

User Personal
Computing Devices

Genesee County
911 Communications Center

Burton
Fire Department

Genesee County
Emergency Mngt.

Genesee County
Road Commission
Roadside Equipment

Genesee County
Sheriffs Department

Genesee County Small

Canadian National
Railroad

Burton Police
Department

City of Flint DOT

City of Flint
Fire Department

Cities/Villages--Fire/Police

Genesee Intermediate
School District

Existing
Planned

Mass Transportation
Authority

Mass Transportation
Authority_Kiosks

47

City of Burton DPW

City of Flint
Police Department

MDOT Transportation
Service Center/Davison

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

MDOT Transportation
Service Center/Davison
Roadside Equipment

MDOT Transportation
Service Center/Davison
Roadside Equipment

Media

County Road Commissions
( External)

Genesee County
Road Commission

Genesee County
Sheriffs Department

Genesee County Small

Michigan State
Police

Police/Fire
(External)

Emergency Vehicles

Fire Trucks/
Emergency Vehicles

Bishop Airport

Bishop Airport
Kiosks

Burton Police
Department

City of Flint
Fire Department

City of Burton DPW

City of Flint DOT

Cities/Villages--Fire/Police

Genesee Intermediate
School District
Existing
Planned

GMSPO

Mass Transportation
Authority

48

Transit Providers
(External)

Genesee County 911
Communications Center

Burton
Fire Department

Canadian National
Railroad

City of Flint
Police Department

Mass Transportation
Authority_Kiosks

User Personal
Computing Devices

Genesee County
Emergency Mngt.

Genesee County
Road Commission
Roadside Equipment

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

MDOT Transportation
Service Center/Davison

MDOT Transportation
Service Center/Davison
Roadside Equipment

Media

Michigan State Police

County Road Commissions
( External)

Emergency Vehicles

Genesee County
Road Commission

Genesee County
Sheriffs Department

Genesee County Small

Police/Fire (External)

Fire Trucks/
Emergency Vehicles

Bishop Airport

Bishop Airport
_Kiosks

Burton
Police Department

City of Flint
Police Department

City of Burton DPW

City of Flint DOT

Cities/Villages--Fire/Police

Genesee Intermediate
School District

GMSPO

Mass Transportation
Authority

Existing
Planned

49

Transit Providers
(External)

Genesee County
911 Communications Center

Burton
Fire Department

User Personal
Computing Devices

Genesee County
Emergency Mngt.

Genesee County
Road Commission
Roadside Equipment

Canadian National
Railroad

Genesee County
Small Cities DPW

City of Flint
Fire Department

Townships--Fire/Police

Mass Transportation
Authority_Kiosks

MDOT Transportation
Service Center/Davison

Genesee County

MDOT Transportation
Service Center/Davison
Roadside Equipment

Media

City of Flint
Police Department

County Road Commissions
( External)

Genesee County
Road Commission

Bishop Airport

Genesee County
Sheriffs Department

Burton
Police Department

Genesee County Small

Police/Fire
(External)

Michigan State Police

Emergency Vehicles

Bishop Airport_Kiosks

Genesee County
Emergency Mngt.

City of Burton DPW

City of Flint DOT

Cities/Villages--Fire/Police

Genesee Intermediate
School District

Transit Providers
(External)

Fire Trucks/
Emergency Vehicles

Burton
Fire Department

Canadian National
Railroad

City of Flint
Fire Department

User Personal
Computing Devices

Genesee County
911 Communications Center

Genesee County
Road Commission
Roadside Equipment

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

GMSPO

Mass Transportation
Authority

Existing
Planned
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Mass Transportation
Authority_Kiosks

MDOT Transportation
Service Center/Davison

MDOT Transportation
Service Center/Davison

Media

Michigan State Police

County Road Commissions
Emergency Vehicles
( External)

Genesee County
Emergency Mngt.

Genesee County
Sheriffs Department

Genesee County Small
Cities/Villages--Fire/Police

Genesee County
Townships--Fire/Police

Patrol cars

Fire Trucks/
Emergency Vehicles

Bishop Airport
Bishop Airport_Kiosks

Burton
Police Department

City of Flint DOT

Genesee Intermediate
School District

Genesee County
Medical Control
Authority

City of Flint
Fire Department

GMSPO

Existing
Planned

51

Police/Fire (External)

Flint
Community Schools

Transit Providers
(External)

Genesee County 911
Communications Center

Burton
Fire Department

Genesee County
Road Commission

City of Burton DPW

Genesee County
Small Cities DPW

City of Flint
Police Department

Genesee County
Townships DPW

Mass Transportation
Authority

Mass Transportation
Authority_Kiosks

User Personal
Computing Devices

MDOT Transportation
Service Center/Davison
_Roadside Equipment

Media

City of Flint Police
Department

Genesee County
Road Commission

Genesee County
Sheriffs Department

Genesee County Small

Michigan State
Police

Police/Fire
(External)

County Road Commissions
( External)

Emergency Vehicles

Bishop Airport

Burton Police
Department

Bishop Airport_Kiosks

Genesee County 911
Communications Center

City of Burton DPW

City of Flint DOT

Cities/Villages--Fire/Police

Genesee Intermediate
School District

GMSPO

Mass Transportation
Authority

Existing
Planned

52

Transit Providers
(External)

User Personal
Computing Devices

Fire Trucks/
Emergency Vehicles

Genesee County
Emergency Mngt

Burton Fire
Department

Canadian National
Railroad

City of Flint Fire
Department

Mass Transportation
Authority_Kiosks

Genesee County
Road Commission
Roadside Equipment

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

MDOT Transportation
Service Center (Davison)

Mass Transportation
Authority_Kiosks

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

Genesee County 911
Communications Center

Genesee County
Road Commission

Genesee County
Sheriffs Department

Genesee County
Small Cities/Villages—
Fire/Police

MDOT Transportation
Service Center/Davison
Roadside Equipment

City of Flint
Police Department

Bishop Airport

Burton
Police Department

Canadian National
Railroad_Inspection
Facility

Genesee County
Townships--Fire/Police

Media

County Road Commissions
( External)

Police/Fire
(External)

Transit Providers
(External)

Emergency Vehicles

Fire Trucks/
Emergency Vehicles

Bishop Airport
Kiosks

Burton
Fire Department

Genesee County
Emergency Mngt.

Michigan
State Police

Canadian National
Railroad

Genesee County
Road Commission
Roadside Equipment

City of Burton DPW

Genesee Intermediate
School District

Existing
Planned
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City of Flint DOT

GMSPO

Genesee County
Small Cities DPW

Mass Transportation
Authority

User Personal
Computing Devices

Media

Michigan State Police

County Road Commissions
( External)

Genesee County
Road Commission

Genesee County
Small Cities DPW

Transit Providers
(External)

User Personal
Computing Devices

Fire Trucks/
Emergency Vehicles

Emergency Vehicles

Bishop Airport_Kiosks

Bishop Airport

Burton
Police Department

Police/Fire-(External)

Genesee County
911 Communications Center

Burton
Fire Department

City of Burton DPW

Sheriff’s Dept.

Genesee County
Townships--Fire/Police

Existing
Planned

City of Flint DOT

City of Flint
Fire Department

GMSPO

Mass Transportation
Authority

54

City of Flint
Police Department

Mass Transportation
Authority_Kiosks

Genesee County
Emergency Mngt.

Genesee County
Sheriffs Department

Genesee County
Small Cities/Villages—
Fire/Police

Genesee Intermediate
School District

MDOT Transportation
Service Center/Davison

Road Commissions

55

MDOT Transportation
Service Center/Davison

Media

City of Flint
Police Department

Genesee County
Emergency Mngt

Genesee County
Sheriffs Department

Genesee County Small

Michigan State Police

Police/Fire (External)

County Road Commissions
( External)

Emergency Vehicles

Bishop Airport

Burton Police
Department

Bishop Airport_Kiosks

Genesee County
Road Commission

City of Burton DPW

City of Flint DOT

Cities/Villages--Fire/Police

Genesee Intermediate
School District

GMSPO

Mass Transportation
Authority

Existing
Planned

56

Transit Providers
(External)

Fire Trucks/
Emergency Vehicles

Burton Fire
Department

Canadian National
Railroad

City of Flint Fire
Department

Mass Transportation
Authority_Kiosks

User Personal
Computing Devices

Genesee County 911
Communications Center

Genesee County Road
Commission_
Roadside Equipment

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

MDOT Transportation
Service Center/Davison

Genesee County
Road Commission

Genesee County
Road Commission

Genesee County
Sheriffs Department

Genesee County
Small Cities DPW

Genesee County Small
Cities/Villages--Fire/Police

Roadside Equipment

Genesee County
Townships--Fire/Police

GMSPO

MDOT Transportation
Service Center/Davison

Bishop Airport

Burton
Police Department

City of Flint DOT

County Road Commissions
( External)

City of Flint
Fire Department

Mass Transportation
Authority

Genesee County 911
Communications Center

Genesee County
Emergency Mngt.

MDOT Transportation
Service Center (Davison)
Roadside Equipment

City of Flint
Police Department

Existing
Planned

Media

Michigan State Police

57

Canadian National
Railroad

Police/Fire
(External)

Genesee Intermediate
School District

Transit Providers
(External)

Transportation and Freight
Stakeholders

58

Mass Transportation
Authority

MDOT Transportation MDOT Transportation
Service Center/Davison Service Center (Davison)
Roadside Equipment

User Personal
Computing Devices

County Road Commissions
( External)

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Media

CSX Railroad

Flint Community
Schools

Bishop Airport

Burton
Fire Department

Canadian National
Railroad

Genesee County Small City of Flint DOT
Cities/Villages--Fire/Police

Genesee Intermediate
Genesee County
School District
Townships--Fire/Police

Amtrak

City of Flint
Fire Department

GM Powertrain

Existing
Planned

59

Michigan State Police

Police/Fire
(External)

Genesee County 911
Genesee County
Communications Center Emergency Mngt.

Burton
Police Department

Genesee County
Road Commission

City of Burton DPW

Genesee County
Small Cities DPW

City of Flint
Police Department

Genesee County
Townships DPW

GMSPO

Greyhound/
Indian Trails

Transit Providers
(External)

GMSPO

Transit Providers
(External)

Greyhound
/Indian Trails

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

City of Flint
Police Department

County Road Commissions
( External)

Genesee County 911
Communications
Center

Amtrak

Bishop Airport

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Genesee County
Small Cities/Villages—
Fire/Police

Burton
Police Department

Area Transportation

Canadian National
Railroad Inspection
Facility

City of Burton DPW

Genesee County
Townships DPW

Genesee County
Townships--Fire/Police

Existing
Planned
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Media

Michigan
State Police

CSX Railroad

Flint Community
Schools

Burton
Fire Department

Genesee County
Emergency Mngt.

Canadian National
Railroad

City of Flint DOT

Genesee Intermediate
School District

Genesee County
Road Commission

Genesee County
Small Cities DPW

GM Powertrain

Police/Fire
(External)

User Personal
Computing Devices

Police/Fire (External)

Transit Providers
(External)

City of Flint
Police Department

Genesee County
Sheriffs Department

Genesee County Small
Cities/Villages--Fire/Police

Genesee Intermediate
School District

Existing
Planned

User Personal
Computing Devices

County Road Commissions
( External)

Genesee County 911
Communications Center

Bishop Airport_Kiosks

Burton Fire Department

Canadian National
Railroad

Bishop Airport

City of Burton DPW

City of Flint DOT

Mass Transportation
Authority

MDOT Transportation
Service Center (Davison)

61

Genesee County
Emergency Mngt.

Burton Police
Department

Canadian National
Railroad_Inspection Facility

City of Flint
Fire Department

Media

Genesee County Road
Commission

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

GMSPO

Michigan State Police

Genesee County 911
Communications Center

Genesee County
Small Cities DPW

GMSPO

MDOT Transportation
Service Center/Davison

Genesee County Emergency
Management

Genesee County
Road Commission

Bishop Airport

Burton Police Department

City of Burton DPW

Canadian National Railroad

City of Flint Fire Department

City of Flint Police Department

Genesee County
Road Commission
Roadside Equipment

Canadian National Railroad
Inspection Facility

City of Flint DOT

County Road Commissions
( External)

Genesee County
Sheriffs Department

Genesee Intermediate
School District

Mass Transportation Authority

MDOT Transportation
Service Center/Davison
Roadside Equipment

Michigan State Police
Existing
Planned

62

GMSPO

Transit Providers
(External)

Greyhound
/Indian Trails

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

City of Flint
Police Department

County Road Commissions
( External)

Genesee County 911
Communications
Center

Amtrak

Bishop Airport

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Genesee County
Small Cities/Villages—
Fire/Police

Burton
Police Department

Central MI Express

Canadian National
Railroad Inspection
Facility

City of Burton DPW

Genesee County
Townships DPW

Genesee County
Townships--Fire/Police

Existing
Planned

63

Media

Michigan
State Police

CSX Railroad

Flint Community
Schools

Burton
Fire Department

Genesee County
Emergency Mngt.

Canadian National
Railroad

City of Flint DOT

Genesee Intermediate
School District

Genesee County
Road Commission

Genesee County
Small Cities DPW

GM Powertrain

Police/Fire
(External)

User Personal
Computing Devices

GMSPO

Transit Providers
(External)

Greyhound
/Indian Trails

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

City of Flint
Police Department

County Road Commissions
( External)

Genesee County 911
Communications
Center

Amtrak

Bishop Airport

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Genesee County
Small Cities/Villages—
Fire/Police

Burton
Police Department

Cordell Transportation

Canadian National
Railroad Inspection
Facility

City of Burton DPW

Genesee County
Townships DPW

Genesee County
Townships--Fire/Police

Existing
Planned

64

Media

Michigan
State Police

CSX Railroad

Flint Community
Schools

Burton
Fire Department

Genesee County
Emergency Mngt.

Canadian National
Railroad

City of Flint DOT

Genesee Intermediate
School District

Genesee County
Road Commission

Genesee County
Small Cities DPW

GM Powertrain

Police/Fire
(External)

User Personal
Computing Devices

Michigan State Police

County Road Commissions
( External)

Genesee County
Road Commission
Roadside Equipment

Genesee County
Small Cities DPW

Genesee Intermediate
School District

Existing
Planned

Flint Community
Schools

Genesee County 911
Communications Center

Bishop Airport

Burton
Police Department

Canadian National
Railroad_Inspection Facility

CSX Railroad

City of Flint DOT

City of Flint
Fire Department

Greyhound/
Indian Trails

Mass Transportation
Authority

65

Genesee County
Emergency Mngt.

Genesee County
Road Commission

Canadian National
Railroad

Genesee County
Sheriffs Department

City of Burton DPW

City of Flint
Police Department

MDOT Transportation
Service Center/Davison

Genesee County
Townships DPW

GMSPO

MDOT Transportation
Service Center/Davison
Roadside Equipment

GMSPO

Transit Providers
(External)

Greyhound
/Indian Trails

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

City of Flint
Police Department

County Road Commissions
( External)

Genesee County 911
Communications
Center

Amtrak

Bishop Airport

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Genesee County
Small Cities/Villages—
Fire/Police

Burton
Police Department

Federal Express

Canadian National
Railroad Inspection
Facility

City of Burton DPW

Genesee County
Townships DPW

Genesee County
Townships--Fire/Police

Existing
Planned

66

Media

Michigan
State Police

CSX Railroad

Flint Community
Schools

Burton
Fire Department

Genesee County
Emergency Mngt.

Canadian National
Railroad

City of Flint DOT

Genesee Intermediate
School District

Genesee County
Road Commission

Genesee County
Small Cities DPW

GM Powertrain

Police/Fire
(External)

User Personal
Computing Devices

Genesee County
Road Commission

Genesee County
Townships--Fire/Police

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison
Roadside Equipment

Existing
Planned

Genesee County
Road Commission
Roadside Equipment

Genesee County
Sheriffs Department

Genesee County Small
Cities/Villages--Fire/Police

Bishop Airport

Canadian National
Railroad

City of Flint
Fire Department

County Road Commissions
( External)

Genesee County
Small Cities DPW

City of Flint DOT

GMSPO

City of Flint
Police Department

Genesee County
911 Communications Center

Genesee County
Emergency Mngt.

Michigan State Police

Police/Fire
(External)

67

Transit Providers
(External)

Genesee Intermediate
School District

MDOT Transportation
Service Center/Davison

Media

Mass Transportation
Authority

Transit Providers
(External)

Mass Transportation
Authority_Kiosks

MDOT Transportation
Service Center/Davison

Media

City of Flint
Police Department

County Road Commissions
( External)

Emergency Vehicles

Genesee County 911
Communications Center

Bishop Airport

Bishop Airport_Kiosks

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Burton
Police Department

City of Burton DPW

Genesee County Small Genesee County
Cities/Villages--Fire/Police Townships DPW

Greyhound/
Indian Trails

City of Flint DOT

Genesee County
Townships--Fire/Police

Existing
Planned

68

Michigan
State Police

Patrol cars

Fire Trucks/
Emergency Vehicles

Flint Community
Schools

Burton
Fire Department

Genesee County
Emergency Mngt.

Canadian National
Railroad

Genesee County
Road Commission

City of Flint
Fire Department

Genesee County
Small Cities DPW

Genesee Intermediate
School District

GMSPO

Police/Fire
(External)

User Personal
Computing Devices

MDOT Transportation
Service Center/Davison
Roadside Equipment

Media

City of Flint
Police Department

Genesee County
Emergency Mngt.

Genesee County
Road Commission
Roadside Equipment

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

Police/Fire
(External)

Michigan State Police

County Road Commissions
( External)

Emergency Vehicles

Bishop Airport

Burton
Police Department

City of Burton DPW

69

Genesee County
911 Communications Center

Burton
Fire Department

Genesee County
Road Commission

Mass Transportation
Authority

Canadian National
Railroad

Genesee County
Sheriffs Department

City of Flint
Fire Department

Genesee County Small

GMSPO

Existing
Planned

Fire Trucks/
Emergency Vehicles

User Personal
Computing Devices

Bishop Airport
Kiosks

City of Flint DOT

Genesee Intermediate
School District

Transit Providers
(External)

Mass Transportation
Authority_Kiosks

Cities/Villages--Fire/Police

MDOT Transportation
Service Center/Davison

MDOT Transportation
Service Center/Davison
Roadside Equipment

Media

City of Flint
Police Department

Genesee County
Emergency Mngt.

Genesee County
Road Commission

Police/Fire
(External)

Michigan State Police

County Road Commissions
( External)

Emergency Vehicles

Bishop Airport

Burton
Police Department

Bishop Airport
Kiosks

MDOT Transportation
Service Center/Davison

Transit Providers
(External)

Fire Trucks/
Emergency Vehicles

User Personal
Computing Devices

Genesee County
911 Communications Center

Burton
Fire Department

Genesee County
Road Commission

Canadian National
Railroad

Genesee County
Sheriffs Department

City of Flint
Fire Department

Genesee County Small

Roadside Equipment

Genesee County
Small Cities DPW

Genesee County
Townships--Fire/Police

City of Burton DPW

City of Flint DOT

Genesee Intermediate
School District

GMSPO

Existing
Planned

70

Mass Transportation
Authority

Cities/Villages--Fire/Police

Mass Transportation
Authority_Kiosks

GMSPO

Transit Providers
(External)

Greyhound
/Indian Trails

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

City of Flint
Police Department

County Road Commissions
( External)

Genesee County 911
Communications
Center

Amtrak

Bishop Airport

Genesee County
Medical Control
Authority

Genesee County
Sheriffs Department

Genesee County
Small Cities/Villages—
Fire/Police

Burton
Police Department

Penske

Canadian National
Railroad Inspection
Facility

City of Burton DPW

Genesee County
Townships DPW

Genesee County
Townships--Fire/Police

Existing
Planned

71

Media

Michigan
State Police

CSX Railroad

Flint Community
Schools

Burton
Fire Department

Genesee County
Emergency Mngt.

Canadian National
Railroad

City of Flint DOT

Genesee Intermediate
School District

Genesee County
Road Commission

Genesee County
Small Cities DPW

GM Powertrain

Police/Fire
(External)

User Personal
Computing Devices

GMSPO

Transit Providers
(External)

Greyhound
/Indian Trails

Mass Transportation
Authority

MDOT Transportation
Service Center/Davison

City of Flint
Fire Department

City of Flint
Police Department

County Road Commissions
( External)

Genesee County 911
Communications
Center

Amtrak

Bishop Airport
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Genesee County
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GM Powertrain

Police/Fire
(External)

User Personal
Computing Devices

Define Information Flows
After the stakeholders have agreed on the exchange of information between their ITS systems,
the next step is to define the actual information that flows between the ITS systems in order to
support the region’s desired services. Each information flow is described by a source element
(where the information originates), a destination element (where the information is going), and a
descriptive name for the information itself. The following sample diagram illustrates a possible
future flow of information between two stakeholder agencies. This diagram is only an example
of the types of data that two agencies may agree to share. The Genesee County regional
architecture will eventually need to list all flows of data between stakeholders, and this will
require a great deal of stakeholder participation.
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Road Commission
Genesee County Road Commission
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Emergency Management
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Chapter 4
Implementing the ITS Architecture
Project Sequencing/Phasing
The ITS architecture is implemented with ITS projects and initiatives that happen over years, or
even decades. In this step, a sequence of ITS projects that will contribute to the integrated
regional transportation system will need to be identified. Where ITS projects share an
information flow, there is an “information dependency” between the project that generates the
data and the project that receives the data. Also, where ITS projects implement related functions
on the same system, there may be a “functional dependency” between the two projects. For
example, certain core functions such as surveillance must be implemented before other advanced
functions such as incident verification can take place. These project dependencies show how
successive ITS projects can be built on each other. Stakeholders will need to meet and use a
process of consensus to determine a possible project sequence that would benefit Genesee
County’s ITS development. This would be another future ITS workshop opportunity.

Systems Engineering Approach
Also, FHWA rule and FTA policy on the National ITS Architecture requires that all ITS projects
must be developed using a systems engineering approach. This approach to project design
incorporates an iterative process in the design, testing, and evaluation of the implementation. In
using this systems engineering approach, the project team is required to consider all phases of a
project’s lifecycle, from conception to installation. They will be considering issues such as the
planning, design, procurement, deployment, operations, maintenance, expansion and retirement
of the system or subsystem. The systems engineering approach also will identify alternatives at
each step of the system’s progress. These alternatives will be evaluated regarding cost, political
and technical issues, and the needs of the implementing agency. If any risks exist in the process,
these must be handled with some type of management plan. The systems engineering approach
will be a valuable tool to help Genesee County work toward an integrated, efficient ITS network.

INSERT TABLE OF PROJECT SEQUENCING HERE
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Agency Agreements
In order to realize the integration of the regional ITS architecture, inter-agency agreements
between the stakeholder agencies are required. This is a logical step after roles and
responsibilities are defined. Existing agreements may be modified to be used as ITS interagency agreements. If existing agreements are not sufficient, then new inter-agency agreements
will need to be developed. This section will list the agreements as they become available.
A sample letter of agreement between two traffic monitoring agencies is included here.
However, it is only one example of a possible agreement. The detail in each agreement will vary
depending on the number and type of agencies involved, the level of information being shared,
political or legal considerations, and the complexity of equipment and maintenance issues.

INSERT INTER-AGENCY AGREEMENTS HERE
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SAMPLE
LETTER OF AGREEMENT
The following constitutes a letter of agreement between ____________________
______________________________ and _______________________________

____________________________________.
BACKGROUND
______________________________, as part of its duties, monitors freeway traffic conditions in
the ____________ area. Part of this monitoring involves a closed circuit television (CCTV)
system in which the video is transmitted to a central facility.
______________________________,as part of its duties, monitors arterial traffic conditions in the
____________ area. Part of this monitoring involves a CCTV system in which the video is
transmitted to a central facility.
______________________________ allows the public to have access to this CCTV information.
The public can view real-time video images and displays of continuously updated video images on
the world wide web. ______________________ does not have a policy of sharing its CCTV
information with the public.
AGREEMENT
____________________________ is hereby authorized the non-exclusive right to have access to
____________________________ video surveillance system according to the terms and
conditions of this agreement. ______________________ is similarly authorized the non-exclusive
right to access ________________________ video surveillance system under the same terms and
conditions.
___________________________ will continue to monitor traffic according to its present policies
and programs. ___________________________ agrees to monitor and use ____________provided information in a manner that does not interfere or impact _____________________
operations in any way.
___________________________ will continue to monitor traffic according to its present policies
and programs. ___________________________ agrees to monitor and use ____________provided information in a manner that does not interfere or impact _____________________
operations in any way.
__________________________ will create and provide updated snapshots of ______________
video images for world wide web display. The website will include camera location and will give
__________________________ credit for the displayed images.
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__________________________ will supply all required equipment needed to access
___________________________ monitoring system. _________________ will keep ownership of
the equipment, and will assume all costs for purchasing, installing and maintaining the equipment.
__________________________ will supply all required equipment needed to access
___________________________ monitoring system. _________________ will keep ownership of
the equipment, and will assume all costs for purchasing, installing and maintaining the equipment.
Any damage to _________________ equipment and/or facilities resulting from
__________________ operations will be repaired at no cost to ____________________________.
_____________________ will be responsible for determining how the damage is to be repaired
and who will perform the needed repairs.
__________________ agrees to reimburse
______________ for its reasonable costs incurred within thirty (30) days of the invoice.
Any damage to _________________ equipment and/or facilities resulting from
__________________ operations will be repaired at no cost to ____________________________.
_____________________ will be responsible for determining how the damage is to be repaired
and who will perform the needed repairs.
__________________ agrees to reimburse
______________ for its reasonable costs incurred within thirty (30) days of the invoice.
This
agreement
is
solely
between
______________________
and
__________________________. In the event that any other agency or jurisdiction wishes to
obtain this shared information, they will need to enter into a separate agreement with the owner of
the video source.
Both agencies reserve the right to terminate this agreement at any time, without penalty, upon a
thirty (30) days written notice to the other party.
Signature below by authorized personnel signifies agency agreement with the above terms and
conditions.
__________________________
Name
__________________________
Title
__________________________
Agency
__________________________
Date

___________________________
Name
___________________________
Title
___________________________
Agency
___________________________
Date

78

Identify ITS Standards
This section will identify ITS standards for each information flow in the Genesee County
regional ITS architecture. ITS standards address interfaces between ITS systems, so before this
step can be taken, the stakeholders will need to reach consensus on the information flows
between each pair of ITS systems in the region. A set of standards can be identified for many of
these information flows. The ITS standards process is not only important from an
interoperability standpoint, but establishing regional standards for information exchange between
ITS systems also reduces cost and risk.
The United States Department of Transportation (USDOT) ITS Standards Program is working
toward the widespread use of standards to encourage ITS system interoperability. Through
cooperative agreements with several standards development organizations (SDOs), the Standards
Program is currently developing non-proprietary, industry-based, consensus ITS standards. The
SDOs include:
•
•
•
•
•
•
•

AASHTO (American Association of State Highway and Transportation Officials)
ANSI (American National Standards Institute)
ASTM (American Society for Testing and Materials)
IEEE (Institute of Electrical and Electronics Engineers)
ITE (Institute of Transportation Engineers)
NEMA (National Electrcal Manufacturers Association)
SAE (Society of Automotive Engineers)

The following pages contain ITS Standards Fact Sheets which are taken from USDOT’s ITS
Standards Program. The Fact Sheets are examples of how ITS standards can be identified and
described along with the interfaces that they support. The first example describes a standard for
vehicle location referencing, the second example describes an incident management message
standard, the third example is a standard for traffic management messages, and the final example
refers to an ATIS data dictionary standard. When Genesee County arrives at this point in the
architecture process, each standard will need to be identified with a particular set of stakeholders.
The standard for vehicle location referencing, for example, could be linked with local police and
fire agencies, the MTA, or any stakeholder who uses this technology.
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SAE J1746 Fact Sheet

U.S. Department of Transportation
Intelligent Transportation Systems
Standards Fact Sheet
July 2001

SAE J1746 - ISP-Vehicle Location Referencing Standard
To obtain a copy of this standard, please contact:
Society of Automotive Engineers (SAE)
400 Commonwealth Drive
Warrendale, PA 15096
Tel: (724) 776-4841
Fax: (724) 776-0243
Web site: www.sae.org
Publication Date: December 1999
Overview
The ISP-Vehicle Location Referencing Standard establishes a set of data object definitions
describing the exact location of a vehicle or incident. It also standardizes the way that this
information is conveyed between vehicles and information service providers (ISPs) and
transportation management centers. In order for intelligent transportation systems (ITS) to
operate properly, incident locations be registered to digital maps and transferred from one
digital map to another. Locations of accidents, closed or slow sections of roads, or areas
evacuated due to natural or man-made disasters must be defined exactly, then the
information must be transferred from one system component to another. Sometimes, these
locations are obtained from equipment such as global positioning systems (GPS); other
times they are extracted from digital or conventional maps. In any case, locations need to
be communicated accurately and without ambiguity among different digital map databases
and between vehicles and ISPs, regardless of the complexity of the situation.
The ISP-Vehicle Location Referencing Standard is based on the Cross-Streets Profile in the
Location Referencing Message Specification (LRMS) Information Report (SAE J2374). The
Cross-Streets Profile uses intersecting (crossing) streets to identify locations, along with
geographic coordinates of the intersection. A standard location reference according to the
ISP-Vehicle Location Referencing Standard passes coordinates of the intersection of streets
(supplemented by street names when available) to resolve locational ambiguities. The
standard describes format in two ways: a bit-level layout and an ASN.1 format.
What is this standard for?
This standard, SAE J1746, ISP-Vehicle Location Referencing Standard, describes format
and vocabulary for location referencing between centers, such as transportation
management centers, and vehicles. A traffic management center must use this interface
standard when sending or receiving locational data and vehicles must expect to send and

80

SAE J1746 Fact Sheet

receive references through this interface standard as well.
The ISP-Vehicle Location Referencing Standard is an interface standard. It provides
meanings (semantics) for the content of location references, and formats (syntax) for the
presentation of location references to application software. However, it should be noted that
more than an interface standard is required for successful, unambiguous location
referencing. SAE J1746 is a conduit for information flow. It specifies syntax and common
language, but does not specify the quality of the locational data, or if the sender and
receiver understand the data models underlying the data being sent. For example, the
sender’s map may have a street that is not in the receiver’s database, or the receiver’s map
may have two or more locations that match it. Specifying the interface does not guarantee
the quality of the location reference, nor does it ensure interoperability among different
databases. In other words, using SAE J1746 is a necessary condition for national
interoperability between centers and vehicles, but it is not sufficient in itself; it must work
hand-in-hand with locational data of sufficient quality and consistency to achieve
interoperability.
Who uses it?
This standard is intended for use by ITS system developers, ISP implementers, vehicle
navigation system developers, and any person or organization wishing to use a standard
interface for location referencing purposes.
How is it used?
This standard is used to specify location referencing methods, formats, and definitions to
convey data between centers and vehicles. System developers, ISP implementers, and
others may use the standard in other applications when appropriate for an application.
Scope
This standard should be used for the communication of spatial data references between
central sites and mobile vehicles on roads, railways, and waterways. References can be
communicated from central site to vehicles or vice-versa. The standard may also be used
where appropriate by other ITS applications requiring location references between data
sets.
Related documents
SAE J2374 – Location Referencing Message Specification Information Report
SAE J2369 – Standards for ATIS Message Sets Delivered Over Bandwidth Restricted
Media
For more information on ITS standards, contact the Federal Highway Administration, ITS
Joint Program Office, Room 3401, HOIT, 400 7th Street, SW, Washington, DC 20590,
phone: 202-366-2180, fax: 202-366-3302, Web site: www.its-standards.net
Produced by the Jet Propulsion Laboratory for the U.S. Department of Transportation
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IEEE 1512 Fact Sheet

U.S. Department of Transportation
Intelligent Transportation Systems
Standards Fact Sheet
July 2000
IEEE Std 1512 - 2000 -- Standard for Common Incident Management Message Sets for
Use by Emergency Management Centers
To obtain a copy of this standard, please contact:
Institute of Electrical and Electronics Engineers (IEEE)
445 Hoes Lane, P.O. Box 1331
Piscataway, NJ 08855
Tel: (732) 981-0060 or (800) 678-IEEE
Fax: (732) 981-9667
Web site: www.ieee.org
E-mail: customer.service@ieee.org
Publication Date: July 2000
Overview
Coordination among the emergency management centers of agencies that respond to
traffic-related incidents can be aided by a common set of established procedures and
operational methods for exchanging vital data concisely, unambiguously, and rapidly.
Typically, each involved agency has responsibilities that vary over time, based upon the
type of incident, local custom, and agreed-upon responding resource allocations, which may
be determined at the incident scene or at dispatching points within each agency.
This standard, IEEE Std 1512 - 2000, Standard for Common Incident Management
Message Sets for Use by Emergency Management Centers, addresses the messages
communicated among different agencies’ emergency management centers during and after
the occurrence of an emergency incident. It has been carefully tailored to allow a wide
range of local variation in implementation, consistent with the National Intelligent
Transportation System (ITS) Architecture. In addition, this standard includes messages from
prior standards, which are referenced.
What is this standard for?
This standard (which includes the base standard and its companion volumes) provides a
framework for the exchange of messages among emergency management centers. It does
not limit the data contained in the messages; rather, it allows the transmission of any
mutually agreed-upon messages among centers, as well as messages composed of
standard ITS data elements. It remains the responsibility of the participating local
jurisdictions to determine the level of interoperation that meets their needs.
Who uses it?
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This standard is intended for use by traffic managers, traffic engineers, and communication
engineers involved in the specification, selection, procurement, installation, operation, and
maintenance of incident management systems. It is applicable for specifying, selecting,
procuring, installing, operating, and maintaining systems that exchange information using
ITS communications systems. Local agencies can use this standard as part of their efforts
to determine requirements for interoperation with other emergency management agencies
at the local level, and to attain a mutual agreement on the mechanisms for exchanging data
when designing and developing coordinated emergency management systems.
How is it used?
This standard is used as the basis of mutual agreements among emergency management
agencies to exchange information during incidents using messages comprised of agreedupon data elements. The messages have been structured so that centers can continue to
use different legacy systems. This standard also provides an overview of the relationships
between the messages and examples of use with other ITS message sets.
Scope
This standard is part of a family of related standards that address the communication needs
of emergency and traffic management agencies that are involved in highway incident
management and that need to exchange information with each other. This standard
describes a set of basic messages that allow the exchange of data for information and
coordination during the processing of an incident, within the National ITS Architecture. It
gives local agencies the ability to determine the level of cooperation and the messages that
best meet their needs.
This standard is not intended to limit the numbers of messages or the content of messages
exchanged among the participating agencies in an incident management situation. It
provides examples for the structure of messages and an encoding mechanism. A
companion volume, the standard for Emergency Management Data Dictionary, will include
data concepts from organizations that are active participants in incidents and are authorities
in their respective areas of expertise.
Related documents
The base standard and its companion volumes are being developed by the IEEE Incident
Management Working Group:
IEEE Std 1512-2000 – Standard for Common Incident Management Message Sets for Use
by Emergency Management Centers (this standard)
IEEE P1512.1 -- Standard for Traffic Incident Management Message Sets for Use by
Emergency Management Centers
IEEE P1512.2 -- Standard for Public Safety Incident Management Message Sets for Use by
Emergency Management Centers
IEEE P1512.3 -- Standard for Hazardous Materials Incident Management Message Sets for
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Use by Emergency Management Centers
IEEE P1512a -- Standard for Emergency Management Data Dictionary
Message sets for other areas related to incident management are under consideration by
the P1512 Working Group for future development projects.
For more information on ITS standards, contact the Federal Highway Administration, ITS
Joint Program Office, Room 3401, HOIT, 400 7th Street, SW, Washington, DC 20590,
phone: 202-366-2180, fax: 202-366-3302, Web site: www.its-standards.net
Produced by the Jet Propulsion Laboratory for the U.S. Department of Transportation
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ITE TM 2.10 Fact Sheet

U.S. Department of Transportation
Intelligent Transportation Systems
Standards Fact Sheet
January 2002
ITE-AASHTO TM2.01 (Draft) - Message Sets For External Traffic Management Center
Communication (MS/ETMCC)
To obtain a copy of this draft standard, please contact one of the following:
Institute of Transportation Engineers (ITE)
American Association of State Highway and Transportation Officials (AASHTO)
(Contact information is shown at the end of this fact sheet)
Expected Publication Date: April 2003
For current information on the status of this standard, check the U.S. DOT Web site at the
bottom of this page.
Overview
Well defined messages are essential components in the operation of computer-based
intelligent transportation systems (ITS) systems. Messages are groups of basic items of
data (called data elements) that include information about how the data elements are
grouped and are used to convey information among ITS systems. A message set provides a
series or set of individual messages, established in a strict format, for exchanging
information on a given topic. Thus, an agreed-upon message set with unambiguous
definitions is one of the essential standards required to exchange information between, for
example, traffic management centers (TMCs) or between a traffic management system
(TMS) and other ITS users and/or suppliers of traffic-related information.
Message set standards work in conjunction with at least two other types of standards to
provide effective data exchange. The first of these other standards is a data dictionary that
provides the basic definitions, or data elements (DEs), that make up the specific content of
a message. In a simple analogy, messages are the sentences and DEs are the individual
words. For the MS/ETMCC, the primary sources of DEs is the companion standard ITEAASHTO TM1.03, Traffic Management Data Dictionary (TMDD). The second required type
of standard provides the actual communications protocols, an example of which is the
DATEX-ASN standard developed by the NTCIP. These standards describe how messages
are encoded for transmission and then transmitted and received by other systems.
This standard, ITE-AASHTO TM2.01, Message Sets for External Traffic Management
Center Communications (MS/ETMCC) includes message sets that were developed
specifically for ITS traffic management systems. It consists of nineteen message sets
organized into six message groups. It was developed under the oversight of a national
steering committee composed of representatives of both ITE and AASHTO and is being
published as a joint standard.
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What is this standard for?
This standard provides formal message sets for six message groups necessary to convey
key data within and between traffic management centers and other ITS centers. As a
message set standard, it provides a list of specific data elements for each message plus
other format information such as message name, message number, and certain other
mandatory and optional message attributes. The MS/ETMCC is designed to be independent
of any specific communications protocol. The MS/ETMCC, as a national ITS standard,
provides a set of messages intended to be the core of individual messages implemented at
specific sites.
Who uses it?
This standard should be used by transportation, traffic, and system engineers involved with
the design, specification, selection procurement, installation, operation, and maintenance of
traffic management systems. ITS system software designers and application developers
should find this standard especially relevant to their efforts.
How is it used?
The MS/ETMCC message set provides a national standard for an agreed-upon set of
messages for traffic management systems. These message sets, in conjunction with the
supporting data dictionaries, become the basis for design and implementation of a set of
traffic management functions for a particular location. Thus, the MS/ETMCC, along with the
companion TMDD, are intended to comprise the core sets of messages used by ITS-based
traffic management systems. They may be augmented in specific applications with
additional messages as necessary to support additional local functions or conventions not
contained in the MS/ETMCC.
Scope
The MS/ETMCC was based on the logical and physical data flows for the "manage traffic"
function as described in the National ITS Architecture. The MS/ETMCC is divided into the
following six message groups:
1. Roadway-Network
2. Network-State
3. Network-Events
4. Traffic-Request
5. Traffic-Control-Status
6. Traffic-Control
Related documents
IEEE Std 1488-2000 – Trial Use Standard for Message Set Template for Intelligent
Transportation Systems
ITE-AASHTO TM1.03 – Standards for Functional Level Traffic Management Data Dictionary
(TMDD)
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Contact information
American Association of State Highway and Transportation Officials (AASHTO)
444 N. Capitol Street, NW
Washington, DC 20001
Tel: (202) 624-5800
Fax: (202) 624-5806
Web site: www.aashto.org
Institute of Transportation Engineers (ITE)
1099 14th Street NW
Suite 300 West
Washington, DC 20005
Tel: (202) 289-0222 x 131
Fax: (202) 289-7722
Web site: www.ite.org
For more information on ITS standards, contact the Federal Highway Administration, ITS
Joint Program Office, Room 3401, HOIT, 400 7th Street, SW, Washington, DC 20590,
phone: 202-366-2180, fax: 202-366-3302, Web site: www.its-standards.net
Produced by the Jet Propulsion Laboratory for the U.S. Department of Transportation
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U.S. Department of Transportation
Intelligent Transportation Systems
Standards Fact Sheet
July 2001
SAE J2353 - Advanced Traveler Information Systems (ATIS) Data Dictionary
To obtain a copy of this standard, please contact:
Society of Automotive Engineers (SAE)
400 Commonwealth Drive
Warrendale, PA 15096
Tel: (724) 776-4841
Fax: (724) 776-0243
Web site: www.sae.org
Publication Date: October 1999
Overview
Data dictionaries are essential components in the design and operation of modern,
computer-based systems. They provide the basic information definitions, generally
described as data elements (DEs), necessary for the exchange of information between
systems.
Data dictionaries work in conjunction with at least two other sets of standards to provide
effective data exchange. The first of these other sets of standards are message sets that
handle information exchanges on specific topics. In a simple analogy, message sets are the
sentences, while DEs are the words. The second set of standards needed for data
exchange provides the actual communications protocols, and describes how the messages
are encoded for transmission, transmitted and then decoded by the receiver.
This standard, SAE J2353, Advanced Traveler Information Systems (ATIS) Data Dictionary,
defines the data elements for advanced traveler information system (ATIS) messages. In
addition, it may be used by other ITS systems that convey information about ATIS-related
items. This standard is the repository of unambiguous definitions needed to convey
information to travelers and is one of a group of basic standards that are often referred to as
functional area data dictionaries.
What is this standard for?
This standard provides the concise definition of data elements, including instructions on how
to encode them at the bit level. It also describes the implied meaning of various phrases and
points to other related data concepts on an element-by-element basis.
Who uses it?
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This standard is intended for use by technical implementers who work with the structural
format that is used to convey ATIS-related information. The information provided in this
standard can be converted into software structural representation in a wide variety of
implementation languages. The specification itself is composed in Abstract Syntax Notation
One (ASN.1), as are most message-related standards used in ITS.
How is it used?
This standard is used by implementers to understand and create messages fitting various
ATIS and ITS formats. For example, it could be used to establish a set of messages for
suppliers of traveler- and traffic-related information. It also provides a definitive list of ATIS
data elements.
Scope
This standard defines ATIS data elements and is the reference companion for SAE J2354.
SAE J2354 provides the primary set of messages that build upon the DEs defined in this
standard.
Related documents
SAE J2354 – Advanced Traveler Information Systems (ATIS) Message Sets
SAE J2369 – Standards for ATIS Message Sets Delivered over Reduced Bandwidth Media
SAE J2313 – On Board Land Vehicle Mayday Reporting Interface Standard
ITU-TX.680 – Data Networks and Open System Communications, OSI Networking and
System Aspects - Abstract Syntax Notation One (ASN.1) Specification of Basic Notation
For more information on ITS standards, contact the Federal Highway Administration, ITS
Joint Program Office, Room 3401, HOIT, 400 7th Street, SW, Washington, DC 20590,
phone: 202-366-2180, fax: 202-366-3302, Web site: www.its-standards.net
Produced by the Jet Propulsion Laboratory for the U.S. Department of Transportation
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Support Transportation Planning
The transportation planning process produces two very important documents: the LRP and the
TIP. Many different local and regional Transportation Planning activities contribute information
for the development of the LRP and the TIP. These planning activities include strategic plans,
corridor studies, major investment studies, and transportation system management plans among
others. The regional ITS architecture can be a very useful source of information for the LRP.
For example, it includes intermodal and multimodal services provided for or planned in the
region. It considers both short-range and long-range services and projects. Also, information
from the architecture’s project sequencing section, can be used to address some of the financial
plan requirements of the LRP.
The architecture can also promote increased stakeholder participation. This is because the
regional ITS architecture becomes a visible demonstration of the institutional dependencies that
exist in a region, and it shows how agencies can benefit from each other’s activities. Since
effective ITS implementation often crosses modal or agency boundaries, an architecture can help
stakeholders identify areas where resources and funding can be leveraged via inter-agency
cooperation.
The regional ITS architecture can also benefit the TIP process. The TIP must include ITS
projects if they are to receive federal funding. The regional ITS architecture not only defines
ITS projects, but also suggests a logical sequence of project implementation. This completed
process can form a part of the effort needed to complete a TIP.

Funding Information
The Transportation Equity Act for the 21st Century (TEA-21) was signed into law by President
Clinton in 1998. TEA-21 authorizes highway, highway safety, transit and other surface
transportation programs for a period of six years. A significant feature of TEA-21 is that federal
transportation funds are flexible, and many funding programs can be used for ITS projects.
These programs include:
•

Surface Transportation Program (STP)—Provides for capital and operating costs for
traffic monitoring, management, and control facilities and programs.

•

National Highway System Program (NHS)-- Provides for capital and operating costs
for traffic monitoring, management, and control facilities and programs.

•

Congestion Mitigation and Air Quality Program (CMAQ)—Provides funds to
establish or operate traffic monitoring, management, and control facilities or programs in
non-attainment areas. Specifically includes programs or projects that improve traffic
flow.
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TEA-21 also seeks to maximize the performance of the transportation system, including a special
emphasis on the deployment of ITS to improve the O&M of our transportation system. There
are additional federal funding sources that TEA-21 authorized to help with the deployment and
operation of ITS. These funds have been largely apportioned through congressional earmarks
and include:
•

ITS Integration Program—This component of the ITS Deployment Program provides
funding for activities necessary to integrate ITS infrastructure components that are either
deployed or will be deployed with other sources of funds.

•

Commercial Vehicle Information Systems and Networks (CVISN)— This component
of the ITS Deployment Program provides funds for state ITS deployments intended to
improve the safety and productivity of commercial vehicles and drivers.

•

Corridor Planning and Development and Border Infrastructure (Corridors and
Borders)—This program (by way of FHWA’s Office of Intermodal and Statewide
Programs) is meant to improve the safety and efficiency of the movement of people and
goods through US international ports of entry (POE) and along multi-modal trade
corridors.

There are local examples of communities using the above-mentioned programs for ITS projects.
In Wayne County, the Michigan Intelligent Transportation System (MITS) Center in Detroit
used state roadway and bridge program funds. The early stages of the SCATS system in
Oakland County were funded through Congressionally earmarked funds. The Grand Rapids
system, among others, was funded as part of a larger construction project. These projects are
examples of how ITS can be brought into the mainstream of project funding.
There is also a need for long-term Operation and Maintenance (O&M) of ITS components and
their integration. Federal sources that can be used for O&M include STP, NHS, and CMAQ
program funds. Public-private partnerships can also be a part of O&M funding sources. For
example, MDOT used an innovative agreement to help operate its Traffic Management Center
for several years, significantly reducing its O&M costs. The Center’s operation and the
dissemination of Advanced Traveler Information Services (ATIS) in the Detroit area were
provided by a private contractor. MDOT collected traffic data from the Freeway Management
system, and shared this data with the private contractor at no cost. In return for the contractor’s
services, they had exclusive rights to package and sell the data to media outlets. Creative
agreements like this one could be used in other situations to provide funding.
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Chapter 5
Maintaining the Regional ITS Architecture
Procedures for Maintenance
The regional ITS architecture is not a static document. It must change as plans change, as ITS
projects are implemented, and as the ITS needs of the region change over time. For these
reasons, the architecture needs a plan to keep it up to date. This plan must cover key aspects of
maintenance such as determining who is responsible for architecture maintenance, identifying
how changes are made to the architecture, defining how the change process is documented, and
deciding how often the architecture will be brought up to date. A good idea is to form an
architecture maintenance team, with members from diverse stakeholder agencies using their
various areas of skill to maintain the architecture. Ultimate responsibility may be given to one
person or agency, but the team of representatives from different stakeholder groups should assist
in the architecture maintenance effort. As Genesee County develops a more mature ITS system
and begins to establish ITS projects, an architecture maintenance team will need to be identified.
Some possible members of the team could be representatives of MDOT, GCRC, the City of
Flint, Small Cities, Emergency Management, Police and Fire Departments, MTA, and the
GCMPC.
A first step to architecture maintenance is to develop a baseline. To establish an architecture
baseline requires a clear identification of the architecture products that will need to be
maintained, including specific format and version information. For example, there can be
several architecture products in different forms, such as tabular outputs, databases, or graphical
outputs. All these output forms can be maintained, or just the database representations can be
maintained. If more stakeholder outreach needs to be done, then the various graphical outputs
must be maintained. Over time, of course, the architecture baseline will change. Documents
may be added or deleted, and changes will be made to the various outputs resulting in an updated
architecture.

Documenting Changes in the Architecture
Once the baseline is defined, the process of making changes needs to be specified. This change
management process will define how changes are identified, how often they will be made, and
how the changes will be reviewed, implemented, and released. There are several instances when
changes must be made, such as when an ITS project changes. The project may add, lose, or
modify ITS elements, interfaces or information flows from the existing architecture. The
architecture must be updated to reflect how the changed project integrates into the region.
Sometimes a project will be added or deleted through the planning process, and this may
necessitate modifying some associated aspects of the architecture. Other times, due to funding
issues, the planned project sequencing may change. Delaying one project can impact other
projects that were depending on it. Also, over time, regional needs may change and
corresponding aspects of the architecture may need to be updated to reflect those changes. In
addition, as new stakeholders become involved, they will need to be added to the architecture.
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Appendix A—Initially Invited Stakeholders

Initially Invited ITS Architecture Stakeholders
Law Enforcement/Emergency Management Agencies:
Burton Fire Department
Burton Police Department
Central Dispatch (Genesee County 911)
Flint Fire Department
Flint Police Department
Genesee County Emergency Management
Genesee County Fire Chiefs Association
Genesee County Medical Control Authority
Genesee County Police Chiefs Association
Genesee County Sheriff Department
Lapeer County Sheriff Department
Michigan State Police
Oakland County Sheriff Department
Saginaw County Sheriff Department
Shiawassee County Sheriff Department
Tuscola County Sheriff Department
Fleet Operations:
Area Transportation
Central Michigan Express
Cordell Transportation
Delphi Automotive Systems
Federal Express
General Motors Powertrain
General Motors Service Parts Operations
Penske
United Parcel Service
Transit Providers:
Flint Community Schools
Genesee Intermediate School District
Greyhound/Indian Trails
Mass Transportation Authority
Rail/Air Transportation:
CSX Transportation
Amtrak
Bishop International Airport Authority
Canadian National Railroad

Road Operations/ Traffic Management:
Burton Department of Public Works
City of Flint Department of Public Works
Genesee County Road Commission
Lapeer County Road Commission
MDOT Transportation Service Center
Oakland County Road Commission
Saginaw County Road Commission
Shiawassee County Road Commission
Tuscola County Road Commission
Planning Organizations:
East Central Michigan Planning and Development Region
Saginaw County Planning Commission
Southeast Michigan Council of Governments
Local Agencies:
Flint Chamber of Commerce
Flint Traffic Club
Metropolitan Chamber of Commerce
Local Units of Government:
Argentine Township
Atlas Township
City of Burton
City of Clio
City of Davison
City of Fenton
City of Flint
City of Flushing
City of Grand Blanc
City of Linden
City of Montrose
City of Mt. Morris
City of Swartz Creek
Clayton Township
Davison Township
Fenton Township
Flint Township
Flushing Township
Forest Township
Gaines Township
Genesee Township
Grand Blanc Township
Montrose Township
Mt. Morris Township
Mundy Township
Richfield Township

Thetford Township
Vienna Township
Village of Gaines
Village of Goodrich
Village of Lennon
Village of Otisville
Village of Otter Lake
Transportation Agencies:
Federal Highway Administration
Michigan Department of Transportation

Appendix B—Tier I and Tier II Invitation Packets

September 25, 2001

Subject: Tier I Workshop - October 18, 2001
Dear Stakeholder:
You are receiving this meeting notice because you are considered, by virtue of your
position in the Genesee County transportation, business, or public service community, to
be an essential stakeholder in the process of developing a framework for our area’s
Intelligent Transportation System (ITS). This framework, or ITS architecture, will lay out
the groundwork for all future ITS applications here in Genesee County.
We need to have stakeholders from the transportation, business and public service
community present at our upcoming Tier I Workshop, so that a variety of needs and
priorities will be considered. On Thursday, October 18, 2001, the Genesee County
Metropolitan Planning Commission will present the Tier I Workshop, conducted with the
assistance of our ITS consultants, Kimley-Horn and Associates and Cambridge
Systematics. This will be an interactive workshop, where stakeholders will be able to
identify their needs and priorities, and begin to develop an ITS inventory.
As you know, ITS uses technology to create a safer, more efficient transportation
network. For example, traffic signals can be programmed to reduce unnecessary
waiting time at red lights, and to give priority to transit or emergency vehicles. Real-time
messages can alert us to accidents or lane closures, and can advise us of a clear,
alternate route. ITS can also track vehicles with automatic location systems, and can
facilitate intermodal freight operations. There are many more applications.
Please review the enclosed materials, and RSVP as soon as possible. Genesee County
Metropolitan Planning Commission will be providing a light lunch, so we will need to
know how many people are planning to attend. Also, please complete the survey and
fax it to our offices by October 11th. Should you have any questions or concerns, please
feel free to contact me at (810) 766-6546. Thank you in advance for your participation,
and we look forward to seeing you at this critical workshop.
Sincerely,

Julie Hinterman, Principal Planner
Genesee County Metropolitan Planning Commission

Agenda

Genesee County Tier I Workshop Agenda
Thursday, October 18, 2001
10:00 a.m. – 4:00 p.m.

9:30 a.m. - 10:00 a.m.

Coffee and Donuts

10:00 a.m. - 10:20 a.m.

Introduction of presenters and attendees
(Kimley-Horn and Cambridge Systematics)

10:20 a.m. -11:00 a.m.

Introduction to ITS Architecture process
(Kimley-Horn)

11:00 a.m. - 11:10 a.m.

Overview of public surveys completed
(Cambridge Systematics)

11:10 a.m. - 11:25 a.m.

Break

11:25 a.m. - 11:30 a.m.

Explanation of group exercise
(Kimley-Horn)

11:30 a.m. - 12:15 p.m.

Begin group forum to discuss ITS needs and wants
(Kimley-Horn)

12:15 p.m. - 1:00 p.m.

Lunch

1:00 p.m. - 1:45 p.m.

Continue group forum

1:45 p.m. - 2:00 p.m.

Federal Perspective of Architecture Policy
(Morrie Hoevel)

2:00 p.m. - 3:00 p.m.

Group forum to rank ITS needs
(Kimley-Horn)

3:00 p.m. - 3:15 p.m.

Break

3:15 p.m. - 3:45 p.m.

Summary of needs ranking
(Kimley-Horn)

3:45 p.m. - 4:00 p.m.

Conclusion and next steps…
(Kimley-Horn)

September 18, 2001
Dear Genesee County Stakeholder,
To aid in the success of our Tier I Workshop in October, an accurate and complete ITS inventory is
essential. Please help ensure an accurate ITS inventory by responding to the questionnaire that
follows. Each question should be answered as being either an existing project, a project currently
planned and funded, or a project desirable in the future. The determination of desires and needs for
existing and future ITS infrastructure will be discussed at the Tier I meeting. Please answer each
question according to the importance you attach to the items discussed (i.e. give more detailed
answers for items that are most important to you). If you have not already done so, please fax your
completed questionnaire by October 11, 2001 to: (810) 257-3185, Attention: Sharon Gregory.
PLEASE CHECK ALL THAT APPLY
1. Commercial Vehicle Operations:
Does your project/region have (or plan to have) roadside inspection facilities perform any of the
following:
high speed Weigh-In-Motion service
yes________
no________
automatic permitting
yes________
no________
freight credentials
yes________
no________
automatic vehicle identification
yes________
no________
2. Emergency Management:
Does the center currently perform (or plan to perform) computer-aided dispatch of any of the
following:
emergency vehicles
yes________
no________
center-to-center communications
yes________
no________
preemption/prioritization of signalized intersections
yes________
no________
3. Electronic Tolling:
Do you envision electronic tolling in your area?

yes________

no________

4. Freeway Management:
Are any of your agency- or government-managed freeways using (or are there plans to add)
electronic surveillance via real-time traffic data collection technologies? (Loop detectors, closed
circuit television, vehicle probe readers, video image detection, road weather information, other)
yes________
no________
surveillance you have or plan to add:

If yes, please describe which type of electronic

______________________________________________________________________________
______________________________________________________________________________
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Does your agency or government currently distribute (or are there plans to distribute) traveler
information? (Variable Message Signs (VMS) -- either permanent or portable, Highway
Advisory Radio (HAR), in-vehicle signing, other)
yes________
no________
If yes, please describe which type of traveler
information you distribute or plan to distribute:________________________________________
______________________________________________________________________________
Does the center currently (or plan to) use preemption/prioritization of signalized intersections?
yes________
no________
Does your agency or government disseminate (or plan to disseminate) freeway travel times,
speeds, and conditions information to the public? (Internet web page, pagers or personal data
assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation systems, TV
[interactive or dedicated Cable], other)
yes________
no________
If yes, please describe which type of
communication systems you use, or plan to use:_______________________________________
_____________________________________________________________________________

Does your agency or government detect and verify (or plan to detect and verify) incidents?
yes________
no________
Does your agency or government perform (or plan to perform) center-to-center communications?
(Video, data, voice, control)
yes________
no________ If yes, which type?_____________________________
______________________________________________________________________________

Does your agency or government manage (or plan to manage) HOV (high occupancy vehicle)
lanes?
yes________
no________
5. Public Transit:
Does your Public Transportation agency manage (or plan to manage) transit vehicles? (Fixed
route or demand response)
yes________
no________ If yes, which type?____________________________
Does your transit agency provide (or plan to provide) automated maintenance of the transit
vehicles?
yes________
no________
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Do you have (or plan to have) an Automated Vehicle Location (AVL) system?
yes________
no________
Does your agency have (or plan to have) an electronic display (or automated audio output) of
transit real time or static information at transit stops or kiosks?
yes________
no________
If yes, which type and where?____________
___________________________________________________________________________
Does your agency have (or plan to have) “smart” bus stops?
yes________
no________
Does your public transportation system disseminate (or plan to disseminate) freeway travel
times, speeds, and conditions information to the public? (Internet web page, pagers or personal
data assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation systems,
TV [interactive or dedicated Cable], other)
yes________
no________
If yes, please describe which type of
communication systems you use, or plan to use:_______________________________________
Does your public transportation system perform (or plan to perform) center-to-center
communications? (Video, data, voice, control)
yes________
no________
If yes, which type?_______________________
Does your transit element have (or plan to have) a fully operational Electronic Fare Payment
System (other than registering fare-boxes)?
yes________
no________
6. Regional Traveler Information:
Does your public transportation system disseminate (or plan to disseminate) freeway travel
times, speeds, and conditions information to the public? (Internet web page, pagers or personal
data assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation systems,
TV [interactive or dedicated Cable], other)
yes________
no________
If yes, please describe which type of
communication systems you use, or plan to use:_______________________________________
Does your Regional Traveler Information Center have (or plan to have) the capability to provide
any of the following information: broadcast data, personalized data, route guidance, or yellow
pages information? (Broadcast of static or real-time traffic or transit information, personalized
provision of traffic or transit information to users, route guidance (either pre-trip or enroute),
yellow pages information or reservation)
yes________
no________
no Center exists at the present time__________
If yes, please describe which types of information are provided:__________________________
_____________________________________________________________________________
3

7. Arterial/Traffic Management:
Does your agency control (or plan to control) signalized intersections? (Closed loop, centralized
control or hybrid; real-time traffic adaptive control such as SCOOT/SCATS, or similar signal
preemption for emergency vehicles)
yes________
no________
If yes, please indicate what type of technology
you use, or plan to use:___________________________________________________________
______________________________________________________________________________
Does your agency deploy (or plan to deploy) electronic surveillance using real-time traffic data
collection technologies? (Loop detectors, closed circuit television, vehicle probe readers, video
image detection, road weather information, other)
yes________
no________
If yes, please indicate which types you use, or
plan to use:____________________________________________________________________
_____________________________________________________________________________
Does your agency currently distribute (or are there plans to distribute) traveler information?
(Variable Message Signs (VMS) -- either permanent or portable, variable message signs
controlling parking access, Highway Advisory Radio (HAR), in-vehicle signing, other)
yes________
no________
If yes, please indicate which types you use or
plan to use:_________________________________________________________________
Does your agency deploy (or plan to deploy) technologies associated with highway-rail
intersections?
yes________
no________
Does your Arterial or Traffic Management Center disseminate (or plan to disseminate) freeway
travel times, speeds, and conditions information to the public? (Internet web page, pagers or
personal data assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation
systems, TV [interactive or dedicated Cable], other)
yes________
no________
no Center exists at the present time________
If yes, please describe which type of communication systems you use, or plan to
use:___________________
8. Miscellaneous:
How is your existing maintenance program performed? (Contracted or performed by staff)
_____________________________________________________________________________
_____________________________________________________________________________
Have you developed a set of emergency response plans, diversion plans, or typical work zones
with other agencies?
yes________
no________
If yes, please describe what you have
developed, and name the agency involved:___________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
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What activities do you have planned before 2006? (Remote monitoring and control of devices,
remote data retrieval, special event management, or seasonal event management)
_____________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________

Name:________________________________________________________________________
Title:_________________________________________________________________________
Agency/Organization:____________________________________________________________
Address:______________________________________________________________________
E-mail:________________________________________________________________________
Phone:________________________________________________________________________
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SHORT DESCRIPTION OF THE NATIONAL ITS ARCHITECTURE PROCESS
The following provides a general introduction to the National ITS Architecture, and the program that
shaped it. The information is taken from The National Architecture for ITS: A Framework for Integrated
Transportation into the 21st Century (Publication No. FHWA-JPO-96-012).

What's the National Architecture Program really all about?
The program to develop a consensus National Architecture for Intelligent Transportation Systems (ITS) has
been an effort to map out an organized approach to implementing, in a consistent manner across the US, the
various ITS services envisioned for the next 20 years or more. The Architecture is the first step toward
achieving the vision Congress put forth for ITS in 1991: a vision of a seamless, multimodal, national
intelligent transportation system that would have a consistent character across the country. Throughout
1993 and 1994, the Architecture Program examined in detail four alternative architectures -- four very
different concepts for creating the nationwide ITS infrastructure, developed by four independent teams -and held them up to the scrutiny of a broad range of technical experts and various ITS stakeholders across
the country. The National ITS Architecture Development Program was sponsored by the U.S. Department
of Transportation partnership with the Intelligent Transportation Society of America (ITS America).
What is the National Architecture? What Does it do for ITS?
ITS is basically all about information -- the collection, sharing, processing, and redistribution of
information. ITS information moves people and goods better. Information lets travelers make better
decisions, and helps improve the efficiency and safety of the various elements of our surface transportation
infrastructure: for example, transit systems, freeways, toll facilities, rail intersections, truck regulatory
facilities and rural roadways. Management of information to control an operation, and better serve its
customers, is an idea that is very familiar to the air transport and rail freight industries ... or, for that matter,
any major organization that has to streamline its operations and get better performance at lower cost.
An architecture, then, is a framework that lays out the boundaries, players, and strategies for that process of
information management. And in the case of ITS, it has to have an intimate knowledge of the way
transportation works as well, in order to get the new systems to work well with the existing ones. The
framework can then guide us in developing standards and making deployment decisions that will result in
efficiency, economies of scale, and national interoperability.
The architecture will help all of us sing off the same sheet of music as we develop ITS. ITS will help us to
use a common vocabulary, think about a common set of issues, and, eventually, use a common set of
design and interconnection standards, as we gradually tie our advanced transportation systems together and
create new ones. The National Architecture, reflects a fair consensus of the diverse parties that have had a
role in its formation. It provides a master plan for deployment of ITS technologies and systems into the
next century ... much as the architecture (or master plan) for the Interstate Highway System influenced a
half-century of transportation development.
How Did a National Architecture Develop?
The primary need for the National Architecture development program was identified in the Intermodal
Surface Transportation Efficiency Act of 1991 (ISTEA), the law that formalized the ITS program:
The Secretary of Transportation shall ... promote compatibility among intelligent transportation
technologies implemented throughout the States.
The emerging ITS community, through the Intelligent Transportation Society of America, recommended
that the U.S.DOT sponsor development of a National Architecture. The Department decided to tap the
expertise of industry to competitively develop a master plan for ITS evolution that would fulfill this charter.

SHORT DESCRIPTION OF THE NATIONAL ITS ARCHITECTURE PROCESS
(CONT’D)
What Does the National Architecture Look Like?
As we've mentioned before, an Architecture is basically a framework ... a way of thinking about the world
of transportation and information management. Here's a quick overview of how the architecture developers
eventually wound up seeing the world. ITS relies on interactions among three 'LAYERS' of infrastructure:
1.Transportation Layer
This is the 'real world' -- our physical ITS infrastructure that is beginning to evolve and will continue to evolve. This layer
identifies the key players and establishes a common terminology for existing and future ITS subsystems. The
Architecture is made up essentially of (1) travelers; (2) vehicles; (3) management centers; and (4) roadside 'stuff'.
2. Communications Layer
This is the information infrastructure that connects elements of the transportation layer -- it's what puts the 'System' in ITS
-- allows coordination and sharing of information among systems and people. The Architecture carefully lays out (1) what
types of information and communication are needed to support various ITS services; (2) how data should be shared and
used by which physical entities (subsystems); and (3) what types of standards are needed to facilitate this sharing.
3.Institutional Layer
[This is] our socioeconomic infrastructure of organizations and social roles -- reflecting jurisdictional boundaries and
including agencies at all levels of government, private companies, and those that may be impacted by ITS services.
Activities on this level include developing local policy, financing ITS, and creating partnerships to guide ITS
development. The architecture does not propose modifications to this layer, acknowledging that there are reasons why
things are the way they are ... and that they are very difficult to change. It does recommend who should be connected to
whom; and what types of things they need to be telling each other.

What Does the Architecture Tell Us?
1. First and foremost, the architecture is a tool, or -- as we've said -- a framework, for the people who will
be designing and building the systems that will deliver ITS services to YOU, the user: For instance,
designers can find guidance on how much and what kind of information needs to be produced by a traffic
management center, and what other systems [the information] needs to be shared with.
The Architecture doesn't prescribe any technologies, designs, or policies; it provides the framework. It
gives each ITS center, or system, or information device an understanding of how it should relate to the rest
of ITS.
2. The architecture documents prioritize the key ITS market packages that bring the greatest benefits early
on, and recommends early deployments -- things that make sense to do NOW due to technological or
institutional opportunity, high potential benefits, market demand, or pre-existence of required standards.
3. The architecture leaves maximum room for and strongly encourages private sector participation in ITS.
Functions are broken out such that there is maximum opportunity for private sector involvement in
providing ITS services -- especially in the role of an Information Service Provider, or ISP.
4. The architecture proposes implementation scenarios that first enable islands of ITS development NOW,
which leverages existing assets and ITS investments; and then encourage increasing integration over time,
resulting in progressively greater interoperability and capability among systems.
5. The architecture developers have recommended policy to USDOT, for example: (1) facilitate
achievement of nationwide interoperability by supporting standards development efforts; (2) maintain the
architecture over time; (3) develop education and training programs for the local ITS deployer; (4) provide
handbook-type guidance for ITS design and procurement; and (5) emphasize evaluation of systems to
determine actual benefits derived from investments.

Genesee County Tier I Workshop RSVP
When:
Where:

Time:

Thursday, October 18, 2001
Mass Transportation Authority (MTA)
1401 South Dort Highway
Flint, MI, 48503
Phone (810) 767-6950, ext.100
10:00 a.m. to 4 p.m. (Lunch will be provided at the MTA)

Please RSVP by Thursday, October 11, 2001
Name:
Title:
Mailing Address:

Phone:
E-mail Address:
______Yes, I will attend.
_____ No, I cannot attend, but I will be sending someone in my place.
(_________________________________________________)
______No, I cannot attend, but please send me ITS updates as they develop.
Please fax this RSVP to (810) 257-3185
Attention: Sharon Gregory
If you are planning to attend, please circle your preferred choice of box lunch item:

Roast Beef & melted Cheddar on Kaiser roll

Vegetarian Sub w/Provolone

Ham, Turkey, American & Swiss Sub

Chicken Salad Croissant

Tier II Invitation Packet

January 16, 2002

Subject: Tier II Workshop – February 26, 2002

Dear Stakeholder:
You are receiving this meeting notice because you are considered, by virtue of your position in
transportation, business, or public service, to be an essential stakeholder in the process of developing a
framework for our area’s Intelligent Transportation System (ITS). This framework, or ITS architecture, will
lay out the groundwork for all future ITS applications here in Genesee County. Stakeholders from the
transportation, business and public service sectors must be present at the Tier II Workshop, so that a
variety of needs and priorities can be considered. We also need stakeholders from our neighboring
counties to ensure that our ITS systems will interconnect with systems already in place or being planned.
On Thursday, October 18, 2001, a Tier I Workshop was held at the Mass Transportation Authority offices
in Flint, Michigan. Stakeholders were introduced to the National ITS Architecture process and
participated in group exercises that identified and ranked area ITS needs and priorities. The workshop
was successful in generating ideas and issues to use as a starting point for developing a usable
architecture here in Genesee County.
We encourage you to participate in the Tier II Workshop to be held on Tuesday, February 26, 2002.
Attendance at the Tier I Workshop is not required to participate in the Tier II Workshop. Local
jurisdictions are encouraged to make this workshop a priority to their fire and police chiefs, ambulance
operators, and DPW directors. This will be the most critical foundation-setting opportunity we will have as
a group to develop our ITS framework according to our local needs.
Enclosed please find:
1.
2.
3.
4.
5.
6.
7.

Tier II Workshop Agenda
Tier I Attendance Log, Agenda and Group Breakout Session Notes
Genesee County ITS Needs Ranking
Description of the ITS Architecture Process
ITS Inventory Survey (please fax back)
RSVP Form (please fax back)
Map

Please review the enclosed materials, and RSVP by February 8, 2002. Genesee County Metropolitan
Planning Commission will be providing a light lunch. Also, if you have not already done so, please
complete the enclosed ITS Inventory Survey and fax it to our offices by January 25, 2002. Should you
have any questions or concerns, please feel free to contact me, or Sharon Gregory of my staff at (810)
257-3010. Thank you in advance for your participation. We look forward to seeing you at this critical
workshop.
Sincerely,

Julie Hinterman, Principal Planner
Genesee County Metropolitan Planning Commission
Enclosure

Agenda

Genesee County Tier II Workshop Agenda
Tuesday, February 26, 2002
8:30 a.m. – 3:45 p.m.

8:30 a.m. - 9:00 a.m.
9:00 a.m. – 9:45 a.m.

Registration
Review of Tier I/ Overview of Tier II Agenda

9:45 a.m. -10:15 a.m.

Market Package Selection/Description

10:15 a.m. – 10:20 a.m.

Break

10:20 a.m. - 11:00 a.m.

Communications for ITS

11:00 a.m. – 12:00 p.m.

Regional Transportation Services

12:00 p.m. - 12:30 p.m.

Lunch

12:30 p.m. - 1:30 p.m.

Architecture Interconnects, Information Exchanges
and Tailoring of Interconnects

1:30 p.m. – 2:15 p.m.

Architecture Flows

2:15 p.m. - 2:30 p.m.

Standards

2:30 p.m. – 2:40 p.m.

Break

2:40 p.m. - 3:00 p.m.

Project Discussion

3:00 p.m. –3:15 p.m.

Next Steps

3:15 p.m. - 3:45 p.m.

Wrap-up

Michigan ITS Pre-Deployment Study
Tier I National ITS Architecture Meeting – Genesee County
Meeting Materials
TIER I ATTENDANCE LOG

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Thomas Goergen
Julie Hinterman
Derek Bradshaw
Sharon Gregory
Lonny Latunski
James Sanderson
Jack Powell
Jim Danielson
Kunwar Rajendra
Ahmad Jawad
Morrie Hoevel
Grace Ranger
Capt. Mike Rau
Tamiko Burnell
Linda R. Barber
Robert Tietje
Lt. Jody Matherly
Thomas Princinsky
Dennis Bow
Mike Trout
Tom Bruff
Gary Nigro
Greg Krueger
Blair Marsden
Michael Mowery
Jimmy Golden
Paul Lott
Ed Benning
Dan Krechmer
Pat Rahn
Thomas Pilon
Michael Hemmingsen
Walter Schell
Valerie Roberson
Robert Foy

MDOT ITS Pre-Deployment Study

Genesee County Metropolitan Planning Commission
Genesee County Metropolitan Planning Commission
Genesee County Metropolitan Planning Commission
Genesee County Metropolitan Planning Commission
Shiawassee County Road Commission
Shiawassee County Sheriff’s Department
Shiawassee County Road Commission
Mass Transportation Authority
Michigan Department of Transportation
Road Commission for Oakland County
Federal Highway Administration
Genesee County Emergency Management
Genessee County Sheriff’s Department
Federal Highway Administration
Flint Township
Canadian National Railroad
Flint Police Department
Genesee Intermediate School District
City of Flushing
Bishop Airport
Southeast Michigan Council of Governments
Saginaw County Road Commission
Kimley-Horn of Michigan
Kimley-Horn and Associates, Inc.
Kimley-Horn and Associates, Inc.
Kimley-Horn and Associates, Inc.
Michigan Department of Transportation
Mass Transportation Authority
Cambridge Systematics
City of Flint
Area Transportation
Michigan Department of Transportation
Genesee County Road Commission
Forest Township
Mass Transportation Authority

810-257-3010
810-766-6546
810-766-6547
810-766-6545
989-743-2228
989-743-3411
989-743-2228
810-767-6950
517-335-2893
248-858-7250
517-702-1834
810-257-3064
810-257-3465
517-702-1823
810-732-1350
248-452-4994
810-237-6892
810-591-4432
810-659-3130
810-235-6560
313-324-3340
989-752-6140
313-961-7700
303-228-2300
303-228-2300
303-228-2300
517-335-2948
810-767-6950
617-354-0167
810-766-7165
810-232-5855
810-653-7470
810-767-4920
810-631-6040
810-767-6950

KHA Project No. 067798000

Agenda

Genesee County Tier I Workshop Agenda
Thursday, October 18, 2001
10:00 a.m. – 4:00 p.m.

9:30 a.m. - 10:00 a.m.

Coffee and Donuts

10:00 a.m. - 10:20 a.m.

Introduction of presenters and attendees
(Kimley-Horn and Cambridge Systematics)

10:20 a.m. -11:00 a.m.

Introduction to ITS Architecture process
(Kimley-Horn)

11:00 a.m. - 11:10 a.m.

Overview of public surveys completed
(Cambridge Systematics)

11:10 a.m. - 11:25 a.m.

Break

11:25 a.m. - 11:30 a.m.

Explanation of group exercise
(Kimley-Horn)

11:30 a.m. - 12:15 p.m.

Begin group forum to discuss ITS needs and wants
(Kimley-Horn)

12:15 p.m. - 1:00 p.m.

Lunch

1:00 p.m. - 1:45 p.m.

Continue group forum

1:45 p.m. - 2:00 p.m.

Federal Perspective of Architecture Policy
(Morrie Hoevel)

2:00 p.m. - 3:00 p.m.

Group forum to rank ITS needs
(Kimley-Horn)

3:00 p.m. - 3:15 p.m.

Break

3:15 p.m. - 3:45 p.m.

Summary of needs ranking
(Kimley-Horn)

3:45 p.m. - 4:00 p.m.

Conclusion and next steps…
(Kimley-Horn)

Michigan ITS Pre-Deployment Study
Tier II National ITS Architecture Meeting – Genesee County
Meeting Materials
TIER I BREAKOUT SESSION NOTES
Group 1 Notes: CVO and Traffic
Problems
Motorist attitudes (road rage)
Congestion
No easy way to report DWI or unsafe and bad driving motorists
• CSP and DWI
Need More Mile Markers
• 91.1, 91.2, …
Lack of Traffic Monitoring Devices
• CCTV
• Surveillance
Bad Drivers and not enough enforcement
Flint Signal System Needs
Responsive
Shared Control with MDOT and County
Communication to controllers, faster response
Centralized Control
Coordination with MDOT and County
Center to Center Communication
Weigh-in-motion
Truck and Auto Counters and Classifiers (Real time)
Weather sensors
Pavement sensors
Automated Snow Plow Routing
CCTV
DMS – Real Time Data
Accurate Traveler Information
• Construction zones
Traveler Information Issues and Needs
Dial-Up to Report Traffic Info.
HAR doesn’t provide adequate information and has lack of use
Coordination among information sources
Pre-trip information only needed for “long-distance” trips
Road Closure Capabilities
In car alerts – automatic
Detour routing for unfamiliar areas or motorists
Incident management plan
• Update
• People don’t use
• Implement
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Michigan ITS Pre-Deployment Study
Tier II National ITS Architecture Meeting – Genesee County
Meeting Materials
TIER I BREAKOUT SESSION NOTES (CONT’D)
Communication between Agencies Needs and Issues
Railroads – Communication with agencies
Transit routing with respect to RR
Trucks fall off ramp from I-69 to I-75
Railroad incident management plan
One County-wide signal system
Political Support for systems
Private sector – How to communicate with?
• GM farms out logistics and shipments
• No instantaneous communication
• Needs to be formalized – Process to all communication
• Just in time delivery
ITS Projects and Impacts
Tourism is impacted
I-75
• Bristol Road to Pearson Rd.
• Closely spaced interchanges
Road between M-24 and M-15
Statewide communications
• Include Ohio and Canada
CVO and Automobile Route guidance for longer trips
More signs – DMS
Funding
Communication and coordination between agencies
Add ITS to TIP and STIP
ITS is seen as a “frill”
Increase awareness of ITS to show monetary benefits (education)
Safety and Security
Emergency Plan exists – FHWA
Alternative routing for evacuation
Ensure coordinated messages to public
• Radio
• TV
• DMS
Parking Management
Coordinate with public transportation
Airport coordination
Trucks parking on shoulders – need more parking
Coordination with bridge in Port Huron
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Michigan ITS Pre-Deployment Study
Tier II National ITS Architecture Meeting – Genesee County
Meeting Materials
TIER I BREAKOUT SESSION NOTES (CONT’D)
Group 2 Notes: Emergency Services and Transit
Signal Progression
Work Zones
Traveler Information Needs and Issues
Road closures
Alternate Routes information
511 telephone information
Road rage competition
Maintenance
Congestion induced shoulder travel
Driver Training/Education
Crash data – “Roadsoft”
I-69 and I-75 Truck Routing
Emergency Services
911, RR 800 number to train dispatch
• Automated information needed
Crossings
Emergency vehicles/P.O.V. Collisions
• Siren audibility
• Intersections
Haz-Mat Detection, Officer on Scene
Cell phone
Driver education
Mile markers
Transit
Mass Transit to Detroit
Bus Links
• Ann Arbor success – maybe not yet for Genesee area
HOV lanes
Routing buses
GPS, A.V.L.
Tracking time points
Pacing
Security
Cameras in place
Bus Rapid Transit
Dynamic lanes
Para-transit Data Terminals On-Board
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Michigan ITS Pre-Deployment Study
Tier II National ITS Architecture Meeting – Genesee County
Meeting Materials
TIER I BREAKOUT SESSION NOTES (CONT’D)
Communication
911
Traffic Control Centers
Airports
CVO
RR
Senior Centers
Doctors
Advertisements
Public Broadcast (news)
Coordinated websites
Planning for Growth, Easements
Where’s the process at?
GIS
Planning
How to do maintenance? (evaluate)
Funding
Data for Traffic and Safety
Train Loading Agricultural Produce
Transportation planning process
Connecting planners to emergency services
Homeland Security
I-69 and I-75
Increase in truck use
Airport operations
Tunnel monitoring
Vehicle detection
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Michigan ITS Pre-Deployment Study
Tier II National ITS Architecture Meeting – Genesee County
Meeting Materials
GENESEE COUNTY ITS NEEDS RANKING
The following table displays the ITS issues raised by the Stakeholders who attended the Tier I Architecture
Meeting. The issues were ranked based on overall “score” of importance, after each individual Stakeholder
ranked the issues in their perspective of importance.

Rank

Identified Issue

1
1
2
2
3
3
3
4
5
5
5
5
6
6
7
7
7
7
8
8
8
8
9
9
9
9
9
10
10
11
12
13
13
13
14
14
14
15

Traveler information system for road closures and alternate routes
Inter-agency Communications
Improve signal progression/timing
Dynamic message signs real-time data
Real-time construction zone traveler information
Integrated county-wide signal system
Coordinate emergency messages (e.g. Radio, TV, DMS)
Incident detection system
ITS maintenance and support systems
Traffic operations center
Incident Management Plan
Funding partnerships
Improve driver recognition of EMV presence
Actuated traffic signals
Integrate transportation planning process
Accident \ Incident data management
Work zone advisory
Road weather sensors
Monitor border crossings (i.e. tunnels and bridges)
Signal communication upgrades
Regionally coordinated 911 service
EMV signal preemption
GIS traffic data
Public broadcast traveler information
Update signal controllers
Center-to-center communications
Highway Advisory Radio
Railroad crossing updates
Alternate route information for tourists
GIS safety data
Pavement sensors
Regionally coordinated 511 service
CCTV roadway monitoring
State-wide communication system
Hazardous cargo AVL
In-vehicle incident awareness (e.g. radio override)
Public Outreach for ITS program
Monitor international routes for trucks (Homeland Security)
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Michigan ITS Pre-Deployment Study
Tier II National ITS Architecture Meeting – Genesee County
Meeting Materials
GENESEE COUNTY ITS NEEDS RANKING (CONT’D)
Rank

Identified Issue

15
16
16
16
16
17
17
17
18
18
19
19
19
19
19
20
21
21
22
22
23
23
24
24
24
24
24
25
25
25
25
26
26
26
26
26
27
28
29
30

Share control of signals between MDOT and Genesee County
Monitor trains (Homeland Security)
Alternate route information for construction vehicles
Snow plow routing system
Railroad Incident Management Plan
Communication with airport operations
Bus routing system
Ohio-Michigan-Canada communications corridor
Bus GPS\AVL time tracking
Road rage/competitive driver detection (e.g. CCTV)
Vehicle detection
I-69/I-75 Interchange improvement (i.e. ramp safety)
Implement driver speed awareness devices
Automated roadway maintenance program
Maintenance vehicle AVL
ITS integrated into TIP and STIP
Coordinate with just-in-time delivery
ITS evaluation program
Bus security cameras
Implement driver education program
Link HAR and DMS
Dial-up connection to traffic information
Integrate railroad communication dispatch
Automated train location information
Unsafe motorist reporting (e.g. *CSP, *DWI)
Evacuation routing plan
Coordinate with Port Huron Bridge
Remote data entry
Coordinated website for paratransit
Improve driver understanding of mile-marker and vehicle location
Weigh-in-Motion
GIS system for future roadway expansion (i.e. easements)
On-board paratransit data terminals
Ramp metering system
Real-time truck classification
I-75, Bristol Road to Pearson Road
Systems to reduce driving on the shoulder
Coordinate train-switching function
Parking management system
Bus rapid transit\dynamic lanes
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SHORT DESCRIPTION OF THE NATIONAL ITS ARCHITECTURE PROCESS
The following provides a general introduction to the National ITS Architecture, and the program that
shaped it. The information is taken from The National Architecture for ITS: A Framework for Integrated
Transportation into the 21st Century (Publication No. FHWA-JPO-96-012).

What's the National Architecture Program really all about?
The program to develop a consensus National Architecture for Intelligent Transportation Systems (ITS) has
been an effort to map out an organized approach to implementing, in a consistent manner across the US, the
various ITS services envisioned for the next 20 years or more. The Architecture is the first step toward
achieving the vision Congress put forth for ITS in 1991: a vision of a seamless, multimodal, national
intelligent transportation system that would have a consistent character across the country. Throughout
1993 and 1994, the Architecture Program examined in detail four alternative architectures -- four very
different concepts for creating the nationwide ITS infrastructure, developed by four independent teams -and held them up to the scrutiny of a broad range of technical experts and various ITS stakeholders across
the country. The National ITS Architecture Development Program was sponsored by the U.S. Department
of Transportation partnership with the Intelligent Transportation Society of America (ITS America).
What is the National Architecture? What Does it do for ITS?
ITS is basically all about information -- the collection, sharing, processing, and redistribution of
information. ITS information moves people and goods better. Information lets travelers make better
decisions, and helps improve the efficiency and safety of the various elements of our surface transportation
infrastructure: for example, transit systems, freeways, toll facilities, rail intersections, truck regulatory
facilities and rural roadways. Management of information to control an operation, and better serve its
customers, is an idea that is very familiar to the air transport and rail freight industries ... or, for that matter,
any major organization that has to streamline its operations and get better performance at lower cost.
An architecture, then, is a framework that lays out the boundaries, players, and strategies for that process of
information management. And in the case of ITS, it has to have an intimate knowledge of the way
transportation works as well, in order to get the new systems to work well with the existing ones. The
framework can then guide us in developing standards and making deployment decisions that will result in
efficiency, economies of scale, and national interoperability.
The architecture will help all of us sing off the same sheet of music as we develop ITS. ITS will help us to
use a common vocabulary, think about a common set of issues, and, eventually, use a common set of
design and interconnection standards, as we gradually tie our advanced transportation systems together and
create new ones. The National Architecture, reflects a fair consensus of the diverse parties that have had a
role in its formation. It provides a master plan for deployment of ITS technologies and systems into the
next century ... much as the architecture (or master plan) for the Interstate Highway System influenced a
half-century of transportation development.
How Did a National Architecture Develop?
The primary need for the National Architecture development program was identified in the Intermodal
Surface Transportation Efficiency Act of 1991 (ISTEA), the law that formalized the ITS program:
The Secretary of Transportation shall ... promote compatibility among intelligent transportation
technologies implemented throughout the States.
The emerging ITS community, through the Intelligent Transportation Society of America, recommended
that the U.S.DOT sponsor development of a National Architecture. The Department decided to tap the
expertise of industry to competitively develop a master plan for ITS evolution that would fulfill this charter.

SHORT DESCRIPTION OF THE NATIONAL ITS ARCHITECTURE PROCESS
(CONT’D)
What Does the National Architecture Look Like?
As we've mentioned before, an Architecture is basically a framework ... a way of thinking about the world
of transportation and information management. Here's a quick overview of how the architecture developers
eventually wound up seeing the world. ITS relies on interactions among three 'LAYERS' of infrastructure:
1.Transportation Layer
This is the 'real world' -- our physical ITS infrastructure that is beginning to evolve and will continue to evolve. This layer
identifies the key players and establishes a common terminology for existing and future ITS subsystems. The
Architecture is made up essentially of (1) travelers; (2) vehicles; (3) management centers; and (4) roadside 'stuff'.
2. Communications Layer
This is the information infrastructure that connects elements of the transportation layer -- it's what puts the 'System' in ITS
-- allows coordination and sharing of information among systems and people. The Architecture carefully lays out (1) what
types of information and communication are needed to support various ITS services; (2) how data should be shared and
used by which physical entities (subsystems); and (3) what types of standards are needed to facilitate this sharing.
3.Institutional Layer
[This is] our socioeconomic infrastructure of organizations and social roles -- reflecting jurisdictional boundaries and
including agencies at all levels of government, private companies, and those that may be impacted by ITS services.
Activities on this level include developing local policy, financing ITS, and creating partnerships to guide ITS
development. The architecture does not propose modifications to this layer, acknowledging that there are reasons why
things are the way they are ... and that they are very difficult to change. It does recommend who should be connected to
whom; and what types of things they need to be telling each other.

What Does the Architecture Tell Us?
1. First and foremost, the architecture is a tool, or -- as we've said -- a framework, for the people who will
be designing and building the systems that will deliver ITS services to YOU, the user: For instance,
designers can find guidance on how much and what kind of information needs to be produced by a traffic
management center, and what other systems [the information] needs to be shared with.
The Architecture doesn't prescribe any technologies, designs, or policies; it provides the framework. It
gives each ITS center, or system, or information device an understanding of how it should relate to the rest
of ITS.
2. The architecture documents prioritize the key ITS market packages that bring the greatest benefits early
on, and recommends early deployments -- things that make sense to do NOW due to technological or
institutional opportunity, high potential benefits, market demand, or pre-existence of required standards.
3. The architecture leaves maximum room for and strongly encourages private sector participation in ITS.
Functions are broken out such that there is maximum opportunity for private sector involvement in
providing ITS services -- especially in the role of an Information Service Provider, or ISP.
4. The architecture proposes implementation scenarios that first enable islands of ITS development NOW,
which leverages existing assets and ITS investments; and then encourage increasing integration over time,
resulting in progressively greater interoperability and capability among systems.
5. The architecture developers have recommended policy to USDOT, for example: (1) facilitate
achievement of nationwide interoperability by supporting standards development efforts; (2) maintain the
architecture over time; (3) develop education and training programs for the local ITS deployer; (4) provide
handbook-type guidance for ITS design and procurement; and (5) emphasize evaluation of systems to
determine actual benefits derived from investments.

January 7, 2002
Dear Stakeholder,
To aid in the success of our Tier II Workshop on February 26, 2002, an accurate and complete ITS
inventory is essential. Please help ensure an accurate ITS inventory by responding to the
questionnaire that follows. Each question should be answered as being either an existing project, a
project currently planned and funded, or a project desirable in the future. The determination of
desires and needs for existing and future ITS infrastructure will be discussed at the Tier II meeting.
Please answer each question according to the importance you attach to the items discussed (i.e. give
more detailed answers for items that are most important to you). If you have not already done so,
please fax your completed questionnaire by January 25, 2002 to: (810) 257-3185, Attention:
Sharon Gregory.
PLEASE CHECK ALL THAT APPLY
1. Commercial Vehicle Operations:
Does your project/region have (or plan to have) roadside inspection facilities perform any of the
following:
high speed Weigh-In-Motion service
yes________
no________
automatic permitting
yes________
no________
freight credentials
yes________
no________
automatic vehicle identification
yes________
no________
2. Emergency Management:
Does the center currently perform (or plan to perform) computer-aided dispatch of any of the
following:
emergency vehicles
yes________
no________
center-to-center communications
yes________
no________
preemption/prioritization of signalized intersections
yes________
no________
3. Electronic Tolling:
Do you envision electronic tolling in your area?

yes________

no________

4. Freeway Management:
Are any of your agency- or government-managed freeways using (or are there plans to add)
electronic surveillance via real-time traffic data collection technologies? (Loop detectors, closed
circuit television, vehicle probe readers, video image detection, road weather information, other)
yes________
no________
surveillance you have or plan to add:

If yes, please describe which type of electronic

______________________________________________________________________________
______________________________________________________________________________
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Does your agency or government currently distribute (or are there plans to distribute) traveler
information? (Variable Message Signs (VMS) -- either permanent or portable, Highway
Advisory Radio (HAR), in-vehicle signing, other)
yes________
no________
If yes, please describe which type of traveler
information you distribute or plan to distribute:________________________________________
______________________________________________________________________________
Does the center currently (or plan to) use preemption/prioritization of signalized intersections?
yes________
no________
Does your agency or government disseminate (or plan to disseminate) freeway travel times,
speeds, and conditions information to the public? (Internet web page, pagers or personal data
assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation systems, TV
[interactive or dedicated Cable], other)
yes________
no________
If yes, please describe which type of
communication systems you use, or plan to use:_______________________________________
_____________________________________________________________________________

Does your agency or government detect and verify (or plan to detect and verify) incidents?
yes________
no________
Does your agency or government perform (or plan to perform) center-to-center communications?
(Video, data, voice, control)
yes________
no________ If yes, which type?_____________________________
______________________________________________________________________________

Does your agency or government manage (or plan to manage) HOV (high occupancy vehicle)
lanes?
yes________
no________
5. Public Transit:
Does your Public Transportation agency manage (or plan to manage) transit vehicles? (Fixed
route or demand response)
yes________
no________ If yes, which type?____________________________
Does your transit agency provide (or plan to provide) automated maintenance of the transit
vehicles?
yes________
no________
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Do you have (or plan to have) an Automated Vehicle Location (AVL) system?
yes________
no________
Does your agency have (or plan to have) an electronic display (or automated audio output) of
transit real time or static information at transit stops or kiosks?
yes________
no________
If yes, which type and where?____________
___________________________________________________________________________
Does your agency have (or plan to have) “smart” bus stops?
yes________
no________
Does your public transportation system disseminate (or plan to disseminate) freeway travel
times, speeds, and conditions information to the public? (Internet web page, pagers or personal
data assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation systems,
TV [interactive or dedicated Cable], other)
yes________
no________
If yes, please describe which type of
communication systems you use, or plan to use:_______________________________________
Does your public transportation system perform (or plan to perform) center-to-center
communications? (Video, data, voice, control)
yes________
no________
If yes, which type?_______________________
Does your transit element have (or plan to have) a fully operational Electronic Fare Payment
System (other than registering fare-boxes)?
yes________
no________
6. Regional Traveler Information:
Does your public transportation system disseminate (or plan to disseminate) freeway travel
times, speeds, and conditions information to the public? (Internet web page, pagers or personal
data assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation systems,
TV [interactive or dedicated Cable], other)
yes________
no________
If yes, please describe which type of
communication systems you use, or plan to use:_______________________________________
Does your Regional Traveler Information Center have (or plan to have) the capability to provide
any of the following information: broadcast data, personalized data, route guidance, or yellow
pages information? (Broadcast of static or real-time traffic or transit information, personalized
provision of traffic or transit information to users, route guidance (either pre-trip or enroute),
yellow pages information or reservation)
yes________
no________
no Center exists at the present time__________
If yes, please describe which types of information are provided:__________________________
_____________________________________________________________________________
3

7. Arterial/Traffic Management:
Does your agency control (or plan to control) signalized intersections? (Closed loop, centralized
control or hybrid; real-time traffic adaptive control such as SCOOT/SCATS, or similar signal
preemption for emergency vehicles)
yes________
no________
If yes, please indicate what type of technology
you use, or plan to use:___________________________________________________________
______________________________________________________________________________
Does your agency deploy (or plan to deploy) electronic surveillance using real-time traffic data
collection technologies? (Loop detectors, closed circuit television, vehicle probe readers, video
image detection, road weather information, other)
yes________
no________
If yes, please indicate which types you use, or
plan to use:____________________________________________________________________
_____________________________________________________________________________
Does your agency currently distribute (or are there plans to distribute) traveler information?
(Variable Message Signs (VMS) -- either permanent or portable, variable message signs
controlling parking access, Highway Advisory Radio (HAR), in-vehicle signing, other)
yes________
no________
If yes, please indicate which types you use or
plan to use:_________________________________________________________________
Does your agency deploy (or plan to deploy) technologies associated with highway-rail
intersections?
yes________
no________
Does your Arterial or Traffic Management Center disseminate (or plan to disseminate) freeway
travel times, speeds, and conditions information to the public? (Internet web page, pagers or
personal data assistants, kiosks, e-mail or other direct PC communications, in-vehicle navigation
systems, TV [interactive or dedicated Cable], other)
yes________
no________
no Center exists at the present time________
If yes, please describe which type of communication systems you use, or plan to
use:___________________
8. Miscellaneous:
How is your existing maintenance program performed? (Contracted or performed by staff)
_____________________________________________________________________________
_____________________________________________________________________________
Have you developed a set of emergency response plans, diversion plans, or typical work zones
with other agencies?
yes________
no________
If yes, please describe what you have
developed, and name the agency involved:___________________________________________
_____________________________________________________________________________
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_____________________________________________________________________________
What activities do you have planned before 2006? (Remote monitoring and control of devices,
remote data retrieval, special event management, or seasonal event management)
_____________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________

Name:________________________________________________________________________
Title:_________________________________________________________________________
Agency/Organization:____________________________________________________________
Address:______________________________________________________________________
E-mail:________________________________________________________________________
Phone:________________________________________________________________________
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Genesee County Tier II Workshop RSVP
When:
Where:

Time:

Tuesday, February 26, 2002
Mass Transportation Authority (MTA)
1401 South Dort Highway
Flint, MI, 48503
Phone (810) 767-6950, ext.100
8:30 a.m. to 3:45 p.m. (Lunch will be provided at the MTA)

Please RSVP by Friday, February 8, 2002
Name:
Title:
Mailing Address:

Phone:
E-mail Address:
______Yes, I will attend.
_____ No, I cannot attend, but I will be sending someone in my place.
(_________________________________________________)
______No, I cannot attend, but please send me ITS updates as they develop.
Please fax this RSVP to (810) 257-3185 by Friday, February 8, 2002
Attention: Sharon Gregory
If you are planning to attend, please circle your preferred choice of box lunch item:

Roast Beef & melted Cheddar on Kaiser roll

Vegetarian Sub w/Provolone

Ham, Turkey, American & Swiss Sub

Chicken Salad Croissant

Michigan ITS Pre-Deployment Study
Tier II National ITS Architecture Meeting – Genesee County
Meeting Materials
TIER II ATTENDANCE LOG

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Julie Hinterman
Derek Bradshaw
Sharon Gregory
Asst. Chief Lacey
Capt. Mike Rau
Chief Bruce Whitman
Dan Krechmer
David Geiger
Ed Benning
Grace Ranger
Jerry Ragsdale
Jim Danielson
Kirk Richardson
Lt. Rick Freeman
Mac Lister
Michael O’Leary
Morrie Hoevel
Norman Riopelle
Pete Auger
Robert Foy
Robert Tietje
Steve Hinz
Thomas Bruff
Tom Svrcek
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Genesee County Metropolitan Planning Commission
Genesee County Metropolitan Planning Commission
Genesee County Metropolitan Planning Commission
City of Burton Fire Department
Genesee County Sheriff Department
City of Burton Police Department
Cambridge Systematics
MDOT
MTA
Genesee County Emergency Management
MTA
MTA
Grand Blanc Township
Davison Township Police Department
FHWA
Flint Township
FHWA
Grand Blanc Township
City of Davison
MTA
Canadian National Railroad
FHWA
SEMCOG
City of Swartz Creek

810-766-6546
810-766-6547
810-766-6545
810-742-2158
810-424-4324
810-742-2542
617-354-0167
989-754-0878
810-767-6950
810-257-3064
810-767-6950
810-767-6950
810-424-2600
810-653-5656
708-283-3532
810-732-6241
517-702-1834
810-424-2642
810-653-2191
810-767-6950
248-452-4994
517-702-1841
313-324-3340
810-635-4464

Appendix C—Interconnects Form
and Interconnects Diagram

March 19, 2002

MEMORANDUM
TO:

Genesee County Stakeholders

FROM:

Julie Hinterman, Principal Planner
Genesee County Metropolitan Planning Commission

SUBJECT:

Intelligent Transportation Systems (ITS) Interconnects Form And
Interconnects Diagram

Enclosed please find a Genesee County Intelligent Transportation Systems (ITS)
Interconnects Form and an Interconnects Diagram. The Interconnects Form lists the
types of data you send and receive, and which agencies are involved in that process.
The form asks you to answer questions regarding what types of data you have, data
sharing, who can/cannot access your data, and what types of data you need from
others. The form has a few sample entries to help get you started. Please complete
the Interconnects Form, as it will be a main component of our local ITS Architecture.
We have also included a draft Interconnects Diagram, which portrays visually how your
agency is currently linked to other agencies in the Architecture database. The diagram
can be used to help you determine which agencies you need to be connected with, in
order to send/receive certain data. Your agency should appear in the center of the
diagram. Please review this draft diagram and make agency additions or deletions as
necessary by writing directly on the form. The Interconnects Diagram is a vital
component of our ITS Architecture, so please consider what future linkages you may
need as you edit the diagram. Please complete the Interconnects Form and
Interconnects Diagram by April 5, 2002, and fax to Sharon Gregory of my staff at (810)
257-3185. Should you have any questions or concerns, please feel free to contact me,
or Ms. Gregory at (810) 257-3010.

Attn: Please fax back to Sharon Gregory at (810) 257-3185
Genesee County ITS Interconnects Form
Contact Person: ____________________________ Agency:____________________ Phone/E-mail:_________________________
What type of information do you have?

1. geographic data files (sample entry)

2.

3.

4.

5.

6.

7.

8.

Are you willing to share
this information with
other agencies?

Yes

Which agencies can have access
to this information?

All local stakeholders

Which agencies should not
have access to this
information?

GCMPC

Attn: Please fax back to Sharon Gregory at (810) 257-3185
Genesee County ITS Interconnects Form
Contact Person: ____________________________Agency:____________________ Phone/E-mail:_________________________
What type of information do you need?

1.

2.

3.

4.

5.

6.

7.

8.

incident data (sample entry)

Which agency would be able to provide this information to you?

Police and/or Fire Departments

Attn: Please fax back to Sharon Gregory at (810) 257-3185
Road Commission

Trucking
Company

Airport
Townships--Fire/Police

Transit Provider
Fire Department

Local unit of
government

Existing
Planned

County Road
Commissions
( Other Counties)

State Police

Sheriffs Department

Railroad

Local Unit of
Government

Small City DPW

Large City DPW

Police Department

Small Cities/Villages—
Fire/Police

School District

Transportation
Service Center

Media
911 Communications
Center

Police/Fire
(Other Counties)

Emergency Management

Transit Providers
(Other Counties)

Appendix D—Introductory Letter to New
Stakeholders

May 31, 2002
Subject: Genesee County Intelligent Transportation System (ITS)
Dear New Stakeholder:
You are receiving this letter because you are considered, by virtue of your position in
transportation, business, or public service, to be a valuable stakeholder in the process of
developing a framework for our area’s Intelligent Transportation System (ITS). This framework,
or ITS architecture, will lay out the groundwork for all future ITS applications here in Genesee
County.
As you know, ITS uses technology to create a safer, more efficient transportation network. For
example, traffic signals can be programmed to reduce unnecessary waiting time at red lights,
and to give priority to transit or emergency vehicles. Real-time messages can alert us to
accidents or lane closures, and can advise us of a clear, alternate route. ITS can also track
vehicles with automatic location systems, and can facilitate Intermodal freight operations. There
are many more applications.
Genesee County Metropolitan Planning Commission (GCMPC) has recently held two
workshops in Flint, Michigan to introduce stakeholders to the National ITS Architecture process.
These stakeholders identified and ranked area ITS needs and priorities. The workshop was
successful in generating ideas and issues to use as a starting point for developing a usable
architecture here in Genesee County. However, as this process evolves, we are continually
identifying additional stakeholders such as your agency. We need your input to ensure a
complete Genesee County ITS Architecture.
Enclosed please find an Interconnects Form, an Interconnects Diagram, and a short description
of the National ITS Architecture Process. The Interconnects Form lists the types of data you
send and receive, and which agencies are involved in that process. The draft Interconnects
Diagram portrays visually how your agency is currently linked to other agencies in the
Architecture database. The diagram can be used to help you determine which agencies you
need to be connected with, in order to send/receive certain data. Your agency should appear in
the center of the diagram. Please review this draft diagram and make agency additions or
deletions as necessary by writing directly on the form. The Interconnects Form and Diagram
are vital components of our ITS Architecture, so please consider what future linkages you may
need as you edit the diagram.
Please complete the Interconnects Form and Diagram and fax them to our offices at your
earliest convenience. Should you have any questions or concerns, please feel free to contact
me, or Sharon Gregory of my staff at (810) 257-3010. Thank you in advance for your
cooperation.
Sincerely,

Julie Hinterman, Principal Planner
Genesee County Metropolitan Planning Commission

Attn: Please fax back to Sharon Gregory at (810) 257-3185
Genesee County ITS Interconnects Form
Contact Person: ____________________________Agency:____________________ Phone/E-mail:_________________________
What type of information do you need?

1.

2.

3.

4.

5.

6.

7.

8.

incident data (sample entry)

Which agency would be able to provide this information to you?

Police and/or Fire Departments

Attn: Please fax back to Sharon Gregory at (810) 257-3185
Genesee County ITS Interconnects Form
Contact Person: ____________________________ Agency:____________________ Phone/E-mail:_________________________
What type of information do you have?

1. geographic data files (sample entry)

2.

3.

4.

5.

6.

7.

8.

Are you willing to share
this information with
other agencies?

Yes

Which agencies can have access
to this information?

All local stakeholders

Which agencies should not
have access to this
information?

GCMPC

Road Commission

Trucking
Company

Airport
Townships--Fire/Police

Transit Provider
Fire Department

Local unit of
government

Existing
Planned

County Road
Commissions
( Other Counties)

State Police

Sheriffs Department

Railroad

Your Agency

Small City DPW

Large City DPW

Police Department

Small Cities/Villages—
Fire/Police

School District

Transportation
Service Center

Media
911 Communications
Center

Police/Fire
(Other Counties)

Emergency Management

Transit Providers
(Other Counties)

SHORT DESCRIPTION OF THE NATIONAL ITS ARCHITECTURE PROCESS
The following provides a general introduction to the National ITS Architecture, and the program that
shaped it. The information is taken from The National Architecture for ITS: A Framework for Integrated
Transportation into the 21st Century (Publication No. FHWA-JPO-96-012).

What's the National Architecture Program really all about?
The program to develop a consensus National Architecture for Intelligent Transportation Systems (ITS) has
been an effort to map out an organized approach to implementing, in a consistent manner across the US, the
various ITS services envisioned for the next 20 years or more. The Architecture is the first step toward
achieving the vision Congress put forth for ITS in 1991: a vision of a seamless, multimodal, national
intelligent transportation system that would have a consistent character across the country. Throughout
1993 and 1994, the Architecture Program examined in detail four alternative architectures -- four very
different concepts for creating the nationwide ITS infrastructure, developed by four independent teams -and held them up to the scrutiny of a broad range of technical experts and various ITS stakeholders across
the country. The National ITS Architecture Development Program was sponsored by the U.S. Department
of Transportation partnership with the Intelligent Transportation Society of America (ITS America).
What is the National Architecture? What Does it do for ITS?
ITS is basically all about information -- the collection, sharing, processing, and redistribution of
information. ITS information moves people and goods better. Information lets travelers make better
decisions, and helps improve the efficiency and safety of the various elements of our surface transportation
infrastructure: for example, transit systems, freeways, toll facilities, rail intersections, truck regulatory
facilities and rural roadways. Management of information to control an operation, and better serve its
customers, is an idea that is very familiar to the air transport and rail freight industries ... or, for that matter,
any major organization that has to streamline its operations and get better performance at lower cost.
An architecture, then, is a framework that lays out the boundaries, players, and strategies for that process of
information management. And in the case of ITS, it has to have an intimate knowledge of the way
transportation works as well, in order to get the new systems to work well with the existing ones. The
framework can then guide us in developing standards and making deployment decisions that will result in
efficiency, economies of scale, and national interoperability.
The architecture will help all of us sing off the same sheet of music as we develop ITS. ITS will help us to
use a common vocabulary, think about a common set of issues, and, eventually, use a common set of
design and interconnection standards, as we gradually tie our advanced transportation systems together and
create new ones. The National Architecture, reflects a fair consensus of the diverse parties that have had a
role in its formation. It provides a master plan for deployment of ITS technologies and systems into the
next century ... much as the architecture (or master plan) for the Interstate Highway System influenced a
half-century of transportation development.
How Did a National Architecture Develop?
The primary need for the National Architecture development program was identified in the Intermodal
Surface Transportation Efficiency Act of 1991 (ISTEA), the law that formalized the ITS program:
The Secretary of Transportation shall ... promote compatibility among intelligent transportation
technologies implemented throughout the States.
The emerging ITS community, through the Intelligent Transportation Society of America, recommended
that the U.S.DOT sponsor development of a National Architecture. The Department decided to tap the
expertise of industry to competitively develop a master plan for ITS evolution that would fulfill this charter.

SHORT DESCRIPTION OF THE NATIONAL ITS ARCHITECTURE PROCESS
(CONT’D)
What Does the National Architecture Look Like?
As we've mentioned before, an Architecture is basically a framework ... a way of thinking about the world
of transportation and information management. Here's a quick overview of how the architecture developers
eventually wound up seeing the world. ITS relies on interactions among three 'LAYERS' of infrastructure:
1.Transportation Layer
This is the 'real world' -- our physical ITS infrastructure that is beginning to evolve and will continue to evolve. This layer
identifies the key players and establishes a common terminology for existing and future ITS subsystems. The
Architecture is made up essentially of (1) travelers; (2) vehicles; (3) management centers; and (4) roadside 'stuff'.
2. Communications Layer
This is the information infrastructure that connects elements of the transportation layer -- it's what puts the 'System' in ITS
-- allows coordination and sharing of information among systems and people. The Architecture carefully lays out (1) what
types of information and communication are needed to support various ITS services; (2) how data should be shared and
used by which physical entities (subsystems); and (3) what types of standards are needed to facilitate this sharing.
3.Institutional Layer
[This is] our socioeconomic infrastructure of organizations and social roles -- reflecting jurisdictional boundaries and
including agencies at all levels of government, private companies, and those that may be impacted by ITS services.
Activities on this level include developing local policy, financing ITS, and creating partnerships to guide ITS
development. The architecture does not propose modifications to this layer, acknowledging that there are reasons why
things are the way they are ... and that they are very difficult to change. It does recommend who should be connected to
whom; and what types of things they need to be telling each other.

What Does the Architecture Tell Us?
1. First and foremost, the architecture is a tool, or -- as we've said -- a framework, for the people who will
be designing and building the systems that will deliver ITS services to YOU, the user: For instance,
designers can find guidance on how much and what kind of information needs to be produced by a traffic
management center, and what other systems [the information] needs to be shared with.
The Architecture doesn't prescribe any technologies, designs, or policies; it provides the framework. It
gives each ITS center, or system, or information device an understanding of how it should relate to the rest
of ITS.
2. The architecture documents prioritize the key ITS market packages that bring the greatest benefits early
on, and recommends early deployments -- things that make sense to do NOW due to technological or
institutional opportunity, high potential benefits, market demand, or pre-existence of required standards.
3. The architecture leaves maximum room for and strongly encourages private sector participation in ITS.
Functions are broken out such that there is maximum opportunity for private sector involvement in
providing ITS services -- especially in the role of an Information Service Provider, or ISP.
4. The architecture proposes implementation scenarios that first enable islands of ITS development NOW,
which leverages existing assets and ITS investments; and then encourage increasing integration over time,
resulting in progressively greater interoperability and capability among systems.
5. The architecture developers have recommended policy to USDOT, for example: (1) facilitate
achievement of nationwide interoperability by supporting standards development efforts; (2) maintain the
architecture over time; (3) develop education and training programs for the local ITS deployer; (4) provide
handbook-type guidance for ITS design and procurement; and (5) emphasize evaluation of systems to
determine actual benefits derived from investments.

Architecture
A framework within which a system can be built. An Architecture functionally
defines what the pieces of the system are and the information that is exchanged
between them. An Architecture is not technology specific which allows the
Architecture to remain effective over time. It defines “what must be done,” not
“how it will be done”.
Architecture Baseline
The clear identification of the architecture products that will be maintained,
including specific format and version information. Changes to the Architecture
Baseline must follow an approved change management process typically
documented in a Maintenance Plan. The Architecture Baseline will change over
time as the Architecture is revised.
Architecture Flow
Information that is exchanged among Subsystems and between Subsystems and
Terminators in the Physical Architecture view of the National ITS Architecture.
Architecture Flows are the primary tool that is used to define the Regional ITS
Architecture Interfaces. These Architecture Flows and their communication
requirements define the Interfaces, which form the basis for much of the ongoing
Standards work in the National ITS program. In this document, the terms
“information flow” and “architecture flow” are used interchangeably.
Architecture Interconnect
Communications paths that carry information between Subsystems and
Terminators in the Physical Architecture view of the National ITS Architecture.
Several different types of Interconnects are defined in the National ITS
Architecture to reflect the range of Interface requirements in ITS. Four different
types of communications links are defined: Wireline, Wide Area Wireless,
Dedicated Short Range Communications, and Vehicle to Vehicle
communications. In addition to these types, several specialized Interconnects
are also defined to reflect other Interface requirements, including human
interface (e.g., what the system user sees and hears) and physical/environmental
(e.g., what the ITS sensors sense).
Center Subsystems
Subsystems that provide management, administrative, and support functions for
the transportation system. The Center Subsystems each communicate with other
centers to

enable coordination between modes and across jurisdictions. Some examples of center
subsystems are Traffic Management, Transit Management, Commercial Vehicle
Administration, Planning, Emissions Management, Toll Administration, Emergency
Management, Information Service Provider, and Fleet and Freight Management. One
of four general Subsystem classes defined in the National ITS Architecture.
Champion
Person or persons who serves as a point-of-contact and provides leadership in the
development and maintenance of a Regional ITS Architecture.
Communications Hub
A communications hub facilitates communications connectivity between regional ITS
architecture systems. Hubs normally provide communications and server functions and
may or may not provide transportation-related functions such as data fusion.
Congestion Management Plan
Document that describes the strategy that will be used to prevent deterioration of
Congestion Management System (CMS) performance.
Congestion Management System (CMS)
TEA-21 requires that each Transportation Management Area (see definition of TMA)
develop a CMS that provides for effective management of new and existing
transportation facilities through the use of travel demand reduction and operational
management strategies.
Corridor/Sub-area Study
Also known as “Major Investment Studies,” these studies are used to flesh out
transportation strategy and project recommendations on a geographic basis. A Corridor
or Sub-area is a context for evaluating how specific transportation conditions, problems,
and needs should be addressed within the defined geographic area. A wide range of
multimodal strategies, including ITS, are considered as candidate solutions for those
problems.
Data Dictionary Entry (DDE)
Every Data Flow included in the Logical Architecture view of the National ITS
Architecture is defined in a Data Dictionary Entry (DDE). Each DDE contains a textual
description of the Data Flow and identifies any lower level data elements that make up
the Data Flow.

Data Flow
Data Flows are modeled in the Logical Architecture view of the National ITS
Architecture. Data Flows represent data flowing between Processes or between a
Process and a terminator. A Data Flow is shown as an arrow on a Data Flow Diagram
and is defined in a Data Dictionary Entry in the Logical Architecture. Data flows are
aggregated together to form high-level Architecture Flows in the Physical Architecture
view of the National ITS Architecture.
Data Flow Diagram
The diagrams in the Logical Architecture view of the National ITS Architecture that show
the functions that are required for ITS and the data that moves between these functions.
Only four different symbols are used on the diagrams. Circles represent the Processes
or functions that do the work. Arrows represent the Data Flows that show how data
moves through the system. Parallel lines represent Data Stores that represent "data at
rest" in the system. Finally, rectangles represent the terminators that define the
Architecture boundary. A hierarchy of these diagrams depict the ITS functionality and
Data Flow requirements in successively greater detail.
Data Store
A Data Store represents “data at rest” in a Data Flow Diagram. Data Stores represent
data repositories that are required to support data aggregation or archival functions in
the Logical Architecture.
Dedicated Short Range Communications (DSRC)
A wireless communications channel used for close-proximity communications between
vehicles and the immediate infrastructure. It supports location-specific communications
for ITS services such as toll collection, transit vehicle management, driver information,
and automated commercial vehicle operations. One of the four types of Architecture
Interconnects defined in the National ITS Architecture.
Element
This is the basic building block of a Regional ITS Architecture. It is the name used by
the Stakeholders to describe a system or piece of a system.
Equipment Package
Equipment Packages are the building blocks of the Physical Architecture Subsystems.
Equipment Packages group like Processes of a particular Subsystem together into an
“implementable” package. The grouping also takes into account the User Services and
the need to accommodate various levels of functionality. Since Equipment Packages
are both the most detailed elements of the Physical Architecture view of the National
ITS Architecture and tied to specific Market Packages, they provide the common link

between the interface-oriented Architecture definition and the deployment-oriented
Market Packages.
Federal Highway Administration (FHWA)
An agency of the United States Department of Transportation that funds highway
planning and programs.
Federal Transit Administration (FTA)
An agency of the United States Department of Transportation that funds transit planning
and programs.
Functional Requirements Specification
A description of WHAT a system must do to address the needs or provide the services
that have been identified for the region. The description should use formal “shall”
language and document the functions in terms that the stakeholders, particularly the
system implementers, will understand. In a Regional ITS Architecture, the Functional
Requirements focus on the high-level requirements that support regional integration.
Highway Trust Fund (HTF)
Established as a federal mechanism for financing the accelerated highway program, the
HTF is a source of funds from which ISTEA and later TEA-21 authorizes expenditures.
Hub
See Communications Hub.
Information Flow
Information that is exchanged between Subsystems and Terminators in the Physical
Architecture view of the National ITS Architecture. In this document, the terms
“Information Flow” and “Architecture Flow” are used interchangeably.
Institutional Integration
Institutional Integration represents the process of combining existing and emerging
institutional constraints and arrangements. Integration is at least two-fold in a region;
technical integration involves the functional act of integration while institutional
integration addresses the agency and/or regional environment for integration. Both are
necessary components for interoperable systems.
Intelligent Transportation System (ITS)
Electronics, communications, and information processing that are integrated to improve
the efficiency or safety of surface transportation.

ITS Architecture
Defines an Architecture of interrelated systems that work together to deliver
transportation Services. An ITS Architecture defines how systems functionally operate
and the interconnection of information exchanges that must take place between these
systems to accomplish transportation Services.
ITS Project
Any project that in whole or in part funds the acquisition of technologies or systems of
technologies that provide or significantly contribute to the provision of one or more ITS
User Services.
ITS Strategic Plan
A guide for long term implementation of ITS in the state, metropolitan area, or region. A
Strategic Plan will normally include identifying regional transportation needs and then
defining ITS Elements to be implemented over time, aimed at meeting those needs. A
regional ITS architecture is typically a core component of an ITS Strategic Plan.
Interconnect
See Architecture Interconnect.
Interface
The connection between two systems. In the regional ITS architecture, an interface is
described by the architecture interconnect – the line of communications between the
two systems – and the information flows that define the types of information that will be
shared over the interconnect.
Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA)
Legislative initiative by the United States Congress that restructured funding for
transportation programs.
ISTEA authorized increased levels of highway and
transportation funding and an increased role for regional planning commissions/MPOs
in funding decisions. The Act also requires comprehensive Regional and Statewide
long-term Transportation Plans and places an increased emphasis on public
participation and transportation alternatives.
Inventory
See System Inventory.
Joint Program Office (JPO)
The office of the United States Department of Transportation established to oversee
and guide the multi-modal National Intelligent Transportation Systems program.

Legacy System
Existing transportation systems, communications systems, or institutional processes.
Lifecycle
A term used when denoting the strategic cycle or sequencing of a specific process. The
Guidance Document refers to the process steps as a “lifecycle”.
Logical Architecture
The Logical Architecture view of the National ITS Architecture defines what has to be
done to support the ITS User Services. It defines the Processes that perform ITS
functions and the information or Data Flows that are shared between these Processes.
The Logical Architecture was developed using Structured Analysis techniques and
consists of Data Flow Diagrams, Process Specifications, and Data Dictionary Entries.
The Logical Architecture is not technology specific, nor does it dictate a particular
implementation. This implementation independence makes the Logical Architecture
accommodating to innovation, scaleable from small-scale implementations to large
regional systems, and supportive of widely varied system designs.
Maintenance Plan
Description of configuration control and update guidelines for Regional and/or Project
ITS Architectures. The primary purpose of the Maintenance Plan is to maintain an
Architecture Baseline.
Major ITS Project
Any ITS project that implements part of a regional ITS initiative that is multijurisdictional, multi-modal, or otherwise affects regional integration of ITS systems.
Market Package
Market Packages identify the pieces of the Physical Architecture that are required to
implement a particular transportation Service. They provide an accessible, service
oriented, perspective to the National ITS Architecture. They are tailored to fit separately or in combination - real world transportation problems and needs. Market
Packages collect together one or more Equipment Packages that must work together to
deliver a given transportation Service and the Architecture Flows that connect them and
other important external systems.
Memorandum of Understanding (MOU)
Institutional agreement that contains a description of the level of effort and integration
details necessary for sharing information between ITS elements. An MOU can also
address sharing of equipment, maintenance, enforcement, operations, control, etc. An
MOU can be used to create a more detailed agreement such as an Interagency,
Intergovernmental, Operational, Funding or Master Agreement.

Metropolitan Planning Organization (MPO)
The forum for cooperative decision making for the metropolitan planning area.
Metropolitan Transportation Plan
This document is the official metropolitan, intermodal transportation plan that is
developed through the regional transportation process.
National ITS Architecture
A common, established framework for developing integrated transportation systems.
The National ITS Architecture is comprised of the Logical Architecture and Physical
Architecture, which satisfy a defined set of User Services. The National ITS
Architecture is maintained by the United States Department of Transportation (USDOT).
National Program Plan
Jointly developed by the USDOT and ITS America with substantial involvement from the
broader ITS community. The purpose of the National Program Plan was to guide the
development and deployment of ITS. It defined the first 28 User Services that were the
basis for the National ITS Architecture development effort.
Operational Concept
An operational concept identifies the roles and responsibilities of participating agencies
and stakeholders. It defines the institutional and technical vision for the region and
describes how the system will work at a very high-level, frequently using operational
scenarios as a basis.
Physical Architecture
The Physical Architecture is the part of the National ITS Architecture that provides
agencies with a physical representation (though not a detailed design) of the important
ITS Interfaces and major system components. The principal elements in the Physical
Architecture are the Subsystems, Terminators and Architecture Flows that connect
these Subsystems and Terminators into an overall framework. At the next level of
detail, the Physical Architecture identifies Equipment Packages for each Subsystem and
assigns Processes identified in the Logical Architecture to these Equipment Packages.
Similarly, the Data Flows from the Logical Architecture are grouped together and
assigned to Architecture Flows.
Process
A function or activity identified in the Logical Architecture view of the National ITS
Architecture that is required to support the ITS User Services. The Logical Architecture
presents Processes in a top-down fashion beginning with general Processes (e.g.,

"Manage Traffic") that are then decomposed into more detailed Processes (e.g.,
"Provide Traffic Surveillance", "Monitor HOV Lane Use"). General Processes are
defined in terms of more detailed Processes using Data Flow Diagrams. The most
detailed Processes are defined in Process Specifications (PSpecs).
Process Specification (PSpec)
The textual definition of the most detailed Processes identified in the Logical
Architecture view of the National ITS Architecture. The Process Specification includes
an overview, a set of functional requirements, a complete set of inputs and outputs, and
a list of the User Service requirements that are satisfied by the PSpec.
Project ITS Architecture
A framework that identifies the institutional agreement and technical integration
necessary to define an ITS project and its interfaces with other ITS projects and
systems.
Project Sequencing
The order in which projects are deployed. An important part of the transportation
planning process is the sequence or order that ITS projects are deployed. The
Regional ITS Architecture provides a new way to look at these ITS projects
relationships or “dependencies”. By taking these dependencies into account, an
efficient sequence can be developed so that projects incrementally build on each other.
PSpec
Abbreviation for Process Specification.
Region
The geographical area that identifies the boundaries of the Regional ITS Architecture
and is defined by and based on the needs of the participating agencies and other
Stakeholders. In metropolitan areas, a Region should be no less than the boundaries of
the metropolitan planning area.
Regional ITS Architecture
A specific, tailored framework for ensuring institutional agreement and technical
integration for the implementation of ITS projects or groups of projects in a particular
Region. It functionally defines what pieces of the system are linked to others and what
information is exchanged between them.
Roadside Subsystems
One of four general classes of Subsystems defined in the National ITS Architecture.
This class includes the intelligent infrastructure distributed along the transportation

network which perform surveillance, information provision, and control functions. This
includes ITS field equipment on roadway facilities as well as ITS equipment at parking
facilities, toll systems, and commercial vehicle check systems that are also at or near
the roadside.
Sausage Diagram
A diagram which depicts all Subsystems in the National ITS Architecture and the basic
communication channels between these Subsystems. The "Sausage Diagram" is a toplevel Architecture Interconnect diagram. Variations of the Sausage Diagram are
sometimes used to depict Regional ITS Architectures at a high level.
Service Boundaries
The geographic boundary of a specific service or agency that provides a service. An
example is the service area of a transit agency. The transit agency provides services
only within the defined boundary.
Stakeholders
Anyone with a vested interest or “stake” in the regional ITS architecture. This includes
public agencies, private organizations, special interests, and the traveling public.
Standards
Documented technical specifications sponsored by a Standards Development
Organization (SDO) to be used consistently as rules, guidelines, or definitions of
characteristics for the interchange of data. A broad array of ITS Standards is currently
under development that will specifically define the Interfaces identified in the National
ITS Architecture.
Statewide Implementation Plan (SIP)
A document required to be prepared periodically by each state that contain one or more
“air-quality non-attainment” areas that describes specific projects that will be
constructed and/or operated over the next several years (minimum three years, some
areas include additional years). ISTEA/TEA-21 and the Clean Air Act (CAA) require
that these states demonstrate in the SIP that planned transportation programs will not
exacerbate the existing air-quality problem.
Statewide Transportation Improvement Program (STIP)
This is a document prepared by each state that is a staged, multi-year, statewide,
intermodal program of transportation projects which is consistent with the Statewide
Transportation Plan and planning processes and Metropolitan Transportation Plans,
TIPs and processes.

Statewide Transportation Plan
This document is the official statewide, intermodal transportation plan that is developed
through the statewide transportation process.
Subsystem
The principal structural element of the Physical Architecture view of the National ITS
Architecture. Subsystems are individual pieces of the Intelligent Transportation System
defined by the National ITS Architecture. Subsystems are grouped into four classes:
Centers, Roadside, Vehicles, and Travelers. Example Subsystems are the Traffic
Management Subsystem, the Vehicle Subsystem, and the Roadway Subsystem. These
correspond to the physical world: respectively traffic operations centers, automobiles,
and roadside signal controllers. Due to this close correspondence between the physical
world and the Subsystems, the Subsystem interfaces are prime candidates for
standardization.
Systems Engineering
A structured process for arriving at a final design of a system. The final design is
selected from a number of alternatives that would accomplish the same objectives and
considers the total Life-Cycle of the project including not only the technical merits of
potential solutions but also the costs and relative value of alternatives.
System Inventory
The collection of all ITS-related Elements in a Regional ITS Architecture.
Terminator
Terminators define the boundary of an Architecture. The National ITS Architecture
Terminators represent the people, systems, and general environment that interface to
ITS. The Interfaces between Terminators and the Subsystems and Processes within the
National ITS Architecture are defined, but no functional requirements are allocated to
Terminators. The Logical and Physical Architecture views of the National ITS
Architecture both have exactly the same set of Terminators.
Transit Development Plan
This document is prepared by the transit agency and identifies transit needs and the
changes in services and systems that are recommended to better meet those needs. It
will feed information to both the Transportation Plan and the Transportation
Improvement Program (TIP).
Transportation Equity Act for the 21st Century (TEA-21)
Passed in 1997 by Congress to address the need to begin work toward regional
integration of transportation systems. TEA-21 is the successor reauthorization of the
ISTEA legislation.

Transportation Improvement Program (TIP)
This is a document prepared by each Metropolitan Planning Organization (MPO) listing
projects to be funded with FHWA/FTA funds for the next one to three year period. It is
consistent with the Metropolitan Transportation Plan.
Transportation Management Area (TMA)
All urbanized areas over 200,000 in population and all other areas that request
designation.
Transportation Plan
Also called the “Long Range Transportation Plan”, this plan defines the state or
metropolitan area's long-term approach to constructing, operating, and maintaining the
multi-modal transportation system.
Traveler Subsystems
Equipment used by travelers to access ITS services pre-trip and en-route. This includes
services that are owned and operated by the traveler as well as services that are owned
by transportation and information providers. One of four general Subsystem classes
defined in the National ITS Architecture.
Turbo Architecture
An automated software tool used to input and manage System Inventory, Market
Packages, Interconnects and Architecture Flows with regard to a Regional ITS
Architecture.
United States Department of Transportation (USDOT)
The principal direct Federal funding agency for transportation facilities and programs.
Includes the Federal Highway Administration (FHWA), the Federal Transit
Administration (FTA), the Federal Railroad Administration (FRA), the Federal Motor
Carrier Safety Administration (FMCSA), and others.
User Service
User Services document what ITS should do from the user's perspective. A broad
range of users are considered, including the traveling public as well as many different
types of system operators. User Services form the basis for the National ITS
Architecture development effort. The initial User Services were jointly defined by
USDOT and ITS America with significant Stakeholder input and documented in the
National Program Plan (NPP). Over time, new or updated User Services will continue
to be developed and the National ITS Architecture will be updated to support these User
Service changes.

User Service Requirement
A specific functional requirement statement of what must be done to support the ITS
User Services. The User Service Requirements were developed specifically to serve as
a requirements baseline to drive National ITS Architecture development. The User
Service Requirements are not requirements to system/architecture implementers, but
rather are directions to the National ITS Architecture development team.
Vehicle Subsystems
Covers ITS related elements on vehicle platforms. Vehicle Subsystems include general
driver information and safety systems applicable to all vehicle types. Three fleet Vehicle
Subsystems (Transit, Emergency, and Commercial Vehicles) add ITS capabilities
unique to these special vehicle types. One of four general Subsystem classes defined
in the National ITS Architecture.
Vehicle-to-Vehicle Communications
Dedicated wireless system handling high data rate, low probability of error, line of sight
communications between vehicles. Advanced vehicle services may use this link in the
future to support advanced collision avoidance implementations, road condition
information sharing, and active coordination to advanced control systems. One of the
four types of Architecture Interconnects defined in the National ITS Architecture.
Wide Area Wireless Communications
A communications link that provides communications via a wireless device between
user and an infrastructure based system. Both broadcast (one-way) and interactive
(two-way) communications services are grouped into wide-area wireless
communications in the National ITS Architecture. These links support a range of
services in the National ITS Architecture including real-time traveler information and
various forms of fleet communications. One of the four types of Architecture
Interconnects defined in the National ITS Architecture.
Wireline Communications
A communications link serving fixed locations. It may be implemented using a variety of
public or private communications networks that may physically include wireless (e.g.,
microwave) as well as wireline infrastructure. Both dedicated and shared
communications resources may be used. One of the four types of Architecture
Interconnects defined in the National ITS Architecture.

