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Technical Memorandum 2

1.0 Introduction

The purpose of this memorandum is to define and develop a plan to implement a Regional ITS
Architecture for the Augusta region. The Augusta Regional ITS Architecture is based on the
National ITS Architecture. The architecture will consist of five systems: Regional Traffic
Management System (RTMS), Local Traffic Operations System (LTOS), Local Emergency
Response System (LERS), Transit Management System (TRMS), and Information Service
Providers (ISP). The five systems are interrelated and contain subsystems that can also be
interconnected within each system. The Augusta region, for this project, encompasses three
counties: Richmond and Columbia Counties in Georgia, and Aiken County in South Carolina.

The Augusta Regional Architecture is based on User Services developed for this project. Fifteen
user services were identified for inclusion in the regional architecture, including:

Pre-trip Travel Information
En-Route Driver Information
Route Guidance

Traveler Services Information
Traffic Control

Incident Management

Travel Demand Management
Emissions Testing and Mitigation
Highway Rail Intersections
Public Transportation Management
En-Route Transit Information
Personalized Public Transit
Public Travel Security
Emergency Vehicle Management
Ride Matching and Reservations

The five systems listed above are executed by applying the remaining user services to develop
the physical architecture. The architecture defines "how" information is transferred between
transportation systems (Communication Layer), what transportation systems transfer what
information (Transportation Layer), and the supporting institutional structure, policy and
strategies (Institutional Layer) so that the desired user services are implemented. Subsystems,
composed of equipment packages, are the foundation of the physical architecture. Equipment
packages implement transportation services and architecture flows allowing the exchange of
information between the subsystems and terminators within the Augusta region. A related
element of the architecture is market packages. A market package is a collection of equipment
packages and architecture flows grouped together that implement a transportation service.

This document consists of three main sections: introduction, summary of the existing ITS
elements in the Augusta region, and the Augusta Regional ITS architecture. The architecture
chapter defines the physical architecture subdivided into the three layers (transportation,
institutional and communications).
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Technical Memorandum 2

2.0 Inventory of Existing ITS in the Augusta Region

The stakeholder involvement process conducted throughout the Augusta Region identified
numerous elements of the regional ITS architecture that are currently operating or in various
stages of planning or design. These elements are listed in the table below, with each ITS
Architecture Entity being a subsystem from the National ITS Architecture.

Table 1: Existing ITS Inventory

ITS Architecture

Regional Stakeholders

Stakehoider ITS Element

Entity

GDOT HERO program Service patrol (during Masters only)
GA Highway Patrol dispatch Police response
SC Highway Patrol dispatch Police response
GA Emergency Mgmt. Agency
(GEMA) HAZMAT management
SC Emergency Mgmt. Agency
(SCEMA) HAZMAT management
Augusta-Richmond County
Emergency Mgmt. Agency HAZMAT management

Emergency Columbia County Emergency

Management Mgmt. Agency HAZMAT response
Aiken County Emergency Mgmt. HAZMAT response

Agency

Augusta-Richmond County
dispatch

Police, sheriff, fire, EMS, 911

Columbia County dispatch

Sheriff, fire, EMS, 911

City of Martinez dispatch

Fire

City of Grovetown dispatch

Police, fire

City of North Augusta dispatch

Police, fire, 911

City of Aiken dispatch

Police, fire, 911

Emergency Vehicle

GHP

Police vehicles

August-Richmond County Police

Police vehicles

August-Richmond County Fire

Fire/rescue vehicles

August-Richmond County EMS

Ambulances

Columbia County Police

Police vehicles

Columbia County Fire

Fire/rescue vehicles

Columbia County EMS

Ambulances

City of Martinez Fire

Fire/rescue vehicles

City of Grovetown Police (Public
Safety Department)

Police vehicles

City of Grovetown Fire (Public
Safety Department)

Fire/rescue vehicles

SCHP

Police vehicles

Aiken County Fire

Fire/rescue vehicles

Aiken County Sheriff

Police vehicles

Aiken County EMS

Ambulances

City of North Augusta Police
Public Safety Department)

Police vehicles

City of North Augusta Fire
(Public Safety Department)

Fire/rescue vehicles

City of North Augusta EMS

Ambulances

(Public Safety Department)
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Technical Memorandum 2

Table 1: Existing ITS Inventory

ITS Architecture Regional Stakeholders Stakeholder ITS Element

Entity

City of Aiken Police (Public
Safety Department)
Emergency Vehicle|City of Aiken Fire (Public Safety

Police vehicles

Fire/rescue vehicles

(continued) Department)
City of Aiken EMS (Public Safet
De;%artment) ( Y |Ambulances
Augusta-Richmond County Closed loop traffic signal systems, sensors,
Traffic Engineers cameras
Augusta-Richmond County Closed loop traffic signal systems, sensors,
Public Works emergency vehicle signal preemption

Columbia County Public Works Closed loop traffic signal systems, sensors,

Roadway emergency vehicle signal preemption
Aiken County Engineering Closed loop traffic signal systems, sensors
City of North Augusta Public Closed loop traffic signal systems, sensors,
Works and Engineering emergency vehicle signal preemption
City of Aiken Public Closed loop traffic signal systems, sensors,
Works/Engineering emergency vehicle signal preemption

Augusta-Richmond County
Traffic Engineers
Columbia County Public Works  [Traffic Management Center

Signal System Control Center

Traffic Management

Aiken County Public Works Signal Control Center
Transit Augusta Public Transit Bus operations centers
Aiken County Transit Bus operations centers
Management : -
Paratransit operators Bus operations centers
Augusta Public Transit Fixed route buses
Transit Vehicle Aiken County Transit Fixed route buses
Paratransit operators Demand responsive buses
Information Service GhOT Webs!te
: SCDOT Website
Provider - - - e
Media Information Dissemination
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Technical Memorandum 2

3.0 Development of the Augusta Regional ITS Architecture
3.1 - Conformity with the ITS National Architecture

Developing the regional architecture for the Augusta region must conform to federal guidelines.
On January 8, 2001, USDOT published the Final Rule on Conformity with the National ITS
Architecture and Standards. USDOT formally adopted the rule on April 8, 2001. The stated
goal of this rule is to encourage sound consideration of operations and management of the
transportation system, including the development of a regional ITS architecture and the
advancement of ITS in the region. The Final Rule states that all ITS projects receiving federal
funds will be technically and institutionally integrated with existing and future transportation
systems and services in the region and consistent with the National ITS Architecture . The
following activities to be conducted by the region are required in Final Rule.

e Engage a broad range of stakeholders

» Develop an operational concept including roles and responsibilities in operations and
implementation

 ldentify needs that can be addressed by ITS

e Describe existing and planned ITS enhancements

Define a regional ITS architecture, including definitions of all applicable subsystems,

information flows and interface standards

Define functional requirements

Coordinate with planned improvements

Develop a phasing schedule

Develop regional technology agreements

Identify ITS projects for incorporation into the transportation planning process

Develop procedures/responsibilities of stakeholders for maintenance of the regional

architecture

» Conduct project level architecture activities prior to project implementation

This document and other activities already completed by the Augusta region are intended to
conform to the Final Rule.

3.2 - Physical Architecture

This document describes the physical architecture for implementation of a Regional Traffic
Management System for the three county Augusta region. The document is based on the
National ITS Architecture providing a common framework for planning, defining, and integrating
intelligent transportation systems. The architecture defines:

* The functions (e.g., gather traffic information or request a route) that are required for
ITS; and

e The physical entities or subsystems where these functions reside (e.g., the roadside
or the vehicle).

The Physical Archi?ecture provides agencies with a physical representation, independent of
technology and design, of important ITS interfaces and major system components. lts principal
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elements are the 19 subsystems, the related communications flows that connect these
subsystems, and the terminators that demarcate the subsystems. A physical architecture takes
the processes and assigns them to subsystems. In addition, the data flows are grouped
together into architecture flows. These architecture flows and their communication
requirements define the interfaces required between subsystems, which form the basis for much
of the ongoing standards work in the National ITS program.

Market Packages provide an accessible, deployment oriented perspective to the national
architecture. They are tailored to meet, separately or in combination, real world transportation
problems and needs. Market Packages collect one or more Equipment Packages that work
together to deliver a given transportation service and the Architecture Flows that connect them
and other important external systems. In other words, they identify the pieces of the Physical
Architecture that are required to implement a particular transportation service.

The Physical Architecture is composed of three layers: the Institutional Layer, the
Transportation Layer, and the Communications Layer. The Institutional Layer represents the
existing and emerging institutional constraints and arrangements that are the context for all ITS
deployments. The Transportation Layer shows the relationships among the transportation-
related elements. It is composed of subsystems for travelers, vehicles, transportation
management centers, and field devices, as well as external system interfaces (terminators) at
the boundaries. The Communications Layer shows the different methods of relaying
information between subsystems and with terminators.

The Transportation Layer and Communications Layer together provide the technical framework
within which interoperable systems may be implemented. The Institutional Layer introduces the
policies, funding incentives, working arrangements, and jurisdictional structure that support the
technical layers of the architecture. This Institutional Layer provides the basis for understanding
who the implementers will be and the roles they could take in executing architecture-based ITS
systems.

The Communications Layer includes all of the communications equipment (e.g., wireline and
wireless transmitters and receivers) and the information management and transport capabilities
necessary to transfer information among entities in the Transportation Layer. The application
data content and the transportation application requirements are generally transparent to the
Communications Layer. The Communication Layer's view of ITS is that of many distributed
users, some of them mobile, which require communication services.

The stakeholder involvement process was used as input to the Augusta Regional Concept of
Operations. The regional concept of operations is summarized in a center-to-center ITS
diagram shown in Figure 1 on the next page. This diagram shows the participating agencies,
their responsibilities and the relationship between these agencies. The central concept revolves
around two regional networks, one in Georgia and one in South Carolina. Through close
communication between these two networks, each agency is able to share data with all other
participating agencies in both networks.
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Augusta Richmond County

*Local Traffic Operations Centers

ARC Sheriff
ARC Fire

ARC EMS
ARC 911
Fort Gordon

*Transit Management Centers
Augusta Public Transit

*Information Service Providers

‘Local Emergency Operations Centers

ARC Emergency Management Agency

*Georgia Department of
Safety |
Georgia Highway Patrol w
Commercial Vehicle 3

Enforcement |

-State Office of Emergency
Response

*Others

S e e e s e———]

*Traffic Management
GDOT Traffic Operations(Navigator)
GDOT Region Maintenance
GDOT Construction/Inspection

*Emergency Management
Incident Management Group
GDOT HERO
Weather Systems

*ITS Planning

‘Information Service Provider

 ——— e B )

Columbia County .

*Local Traffic Operations Centers

*Local Emergency Operations Centers
County Sheriff
County Fire
County Emergency Management Agency
County Community and Emergency
Services Department
County 911
Martinez Fire
Grovetown Department of Public Safety

*Transit Management Centers

*Information Service Providers

Georgia Regional
Network

Augusta Regional
Transportation Center

ITS Planning

-MPO

*Future Entities

*Local Traffic Operations Centers

*Local Emergency Operations Centers
County Sheriff
County Fire
County Emergency Management Agency
County EMS
County 911
North Augusta Public Safety Department
City of Aiken Public Safety Department

*Transit Management Centers
Aiken County Transit

‘Information Service Providers

South Carolina Department
of Safety
South Carolina Highway
Patrol
- Commercial Vehicle
> Enforcement

South Carolina
Regional Network

Aiken County Regional
Transportation Center

g

-State Office of Emergency
Response

d *Others

Traffic Management
SCDOT Traffic Operations
SCDOT Region Maintenance

External ITS

*Future Statewide ITS

SCDOT Construction/Inspection

“ +Emergency Management
Incident Management Group
SCDOT SHEP

*TV & Radio Stations
*Internet Service Providers
*Weather Services

*Future Entities

Private Entities
*Information Service Providers

Weather Systems
*ITS Planning

*Information Service Provider

Figure 1 — Augusta Regional ITS
Center-to-Center Architecture




Technical Memorandum 2

3.2.1. Transportation Layer

The transportation layer is comprised of the information flows within various interconnected
subsystems and terminators. These information flows make up the interfaces between the
agencies that manage portions of the five-system architecture.

There are a series of tables in Appendix A for each subsystem in each of the five systems that
describes every architecture flow, its initiating and receiving subsystems and terminators, the
frequency of exchange between the subsystems/terminators and the suggested protocol
requirements.

The five systems: RTMS, LTOS, LERS, TRMS and ISP are described in terms of the several
subsystems which constitute each system and are required to perform the selected user
services. A diagram is also given for each system showing the architecture flows between the
subsystems and terminators that comprise that system. Every architecture flow is defined in the
National ITS Architecture CD-ROM Version 3 documentation in Table 2.3-6 Architecture Flow
Descriptions. The following sections provide descriptions of the five systems and the
subsystems that makeup the systems. Not all subsystems are applicable to each system and,
therefore, are not included.

3.2.1.1 - Regional Traffic Management System (RTMS)

The Regional Traffic Management System operates within a traffic management center or other
fixed location. This system communicates with the other 4 systems: LTOS, LERS, TRMS and
ISP.  The regional traffic management center (RTMC) is the primary agency through which
information is distributed to other agencies and to the public. There are eleven subsystems
required to perform the selected user services for the Augusta RTMC. The National ITS
Architecture groups each subsystem into four categories: center, roadside, vehicle and traveler.
These categories are shown for each of the eleven subsystems in the RTMS. Figure 2 and
Table 2 following this section show the interactions through architecture flows between these
subsystems.

Archived Data Management (center)
Emergency Management (center)
Emissions Management (center)
Information Service Provider (center)
Traffic Management (center)
Commercial Vehicle Check (roadside)
Roadway (roadside)

Personal Information Access (traveler)
Remote Traveler Support (traveler)
Emergency Vehicle (vehicle)

Vehicle (vehicle)

The RTMC communicates with the local traffic operations centers (LTOC's) to coordinate traffic
information and control strategies in neighboring jurisdictions. The information from incidents
that are detected and verified is provided to the local emergency response centers (LERC's),
travelers and to ISP’s. The system relays transit and traffic information with the TRMS. The
RTMC also monitors and manages maintenance work and disseminates maintenance work
schedules and road closures. See Figure 2 for a graphical depiction of the architecture flows
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and terminators in the traffic management system that is part of the Augusta Regional
Management System. Below are descriptions of each subsystem within the RTMC.

Table 2 includes the market packages that define the RTMS, the equipment packages included
in each market package and the expected terminators for information flows related to that
market package.

3.2.1.1.1 - Archived Data Management Subsystem (ADMS)

The Archived Data Management Subsystem collects, archives, manages, and distributes data
generated from ITS sources for use in transportation administration, policy evaluation, safety,
planning, performance monitoring, program assessment, operations, and research applications.
The data received is formatted, tagged with attributes that define the data source, conditions
under which it was collected, data transformations, and other information (i.e. meta data)
necessary to interpret the data. The subsystem can fuse ITS generated data with data from
non-ITS sources and other archives to generate information products utilizing data from multiple
functional areas, modes, and jurisdictions. The subsystem prepares data products that can
serve as inputs to Federal, State, and Local data reporting systems. This subsystem may be
implemented in many different ways. It may reside within an operational center and provide
focused access to a particular agency's data archives. Alternatively, it may operate as a distinct
center that collects data from multiple agencies and sources and provides a general virtual data
warehouse service for a region.

3.2.1.1.2 — Emergency Management Subsystem (EMS)

The Emergency Management Subsystem operates in various emergency centers supporting
public safety including police and fire stations, search and rescue special detachments, and
HAZMAT response teams. This subsystem interfaces with other Emergency Management
Subsystems to support coordinated emergency response involving multiple agencies. The
subsystem creates, stores, and utilizes emergency response plans to facilitate coordinated
response. The subsystem tracks and manages emergency vehicle fleets using automated
vehicle location technology and two way communications with the vehicle fleet. Real-time traffic
information received from the other center subsystems is used to further aide the emergency
dispatcher in selecting the emergency vehicle(s) and routes that will provide the most timely
response. Interface with the Traffic Management Subsystem allows strategic coordination in
tailoring traffic control to support en-route emergency vehicles. Interface with the Transit
Management Subsystem allows coordinated use of transit vehicles to facilitate response to
major emergencies.

3.2.1.1.3 - Information Service Provider Subsystem (ISP)

In addition to being part of the RTMS, the ISP is also its own system containing twelve
subsystems. The ISP communicates with each LTOS, LERS, TRMS and the RTMS individually
to disseminate transportation information pertaining to system operators and the public. The
ISP plays many roles in the transfer of information. Dynamic ridesharing is included as one of
the tweilve subsystems. For a further description of the ISP system, see section 3.2.1.5.
GDOT, SCDOT, local traffic management agencies and transit agencies may act as ISPs.
However, private entities may also be ISPs in the future.

3.2.1.1.4 - Traffic Management Subsystem (TMS)

The Traﬁic Management Subsystem operates within a traffic management center or other fixed
location. This subsystem communicates with the Roadway Subsystem to monitor and manage
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traffic flow. Incidents are detected and verified and incident information is provided to the
Emergency Management Subsystem, travelers (through Roadway Subsystem Highway
Advisory Radio and Dynamic Message Signs), and to third party providers. The subsystem
supports HOV lane management and coordination, road pricing, and other demand
management policies that can alleviate congestion and influence mode selection. The
subsystem monitors and manages maintenance work and disseminates maintenance work
schedules and road closures. The subsystem also manages reversible lane facilities, and
processes probe vehicle information. The subsystem communicates with other Traffic
Management Subsystems to coordinate traffic information and control strategies in neighboring
jurisdictions. It also coordinates with rail operations to support safer and more efficient highway
traffic management at highway-rail intersections.

3.2.1.1.5 — Commercial Vehicle Check Subsystem (CVCS)

The Commercial Vehicle Check Subsystem supports automated vehicle identification at
mainline speeds for credential checking, roadside safety inspections, and weigh-in-motion using
two-way data exchange. These capabilities include providing warnings to the commercial
vehicle drivers, their fleet managers, and proper authorities of any safety problems that have
been identified, accessing and examining historical safety data, and automatically deciding
whether to allow the vehicle to pass or require it to stop with operator manual override. The
Commercial Vehicle Check Subsystem also provides supplemental inspection services to
current capabilities by supporting expedited brake inspections, the use of operator hand-held
devices, on-board safety database access, and the enrollment of vehicles and carriers in the
electronic clearance program. The Georgia and South Carolina Departments of Safety will
operate this function. GDOT and SCDOT will cooperate with the CVC system. Data from the
CVCS will be transmitted to the CVAS, GDOT and SCDOT will access all commercial vehicle
information through the commercial vehicle administration subsystem.

3.2.1.1.6 - Roadway Subsystem (RS)

The Roadway Subsystem includes the equipment distributed on and along the roadway, which
monitors and controls traffic. Equipment includes highway advisory radios, dynamic message
signs, cellular call boxes, CCTV cameras and video image processing systems for incident
detection and verification, vehicle detectors, traffic signals, grade crossing warning systems and
freeway ramp metering systems. The subsystem also provides the capability for emissions and
environmental condition monitoring including weather sensors, pavement icing sensors, fog, etc.
HOV lane management and reversible lane management functions are also available. In
advanced implementations, this subsystem supports automated vehicle safety systems by
safely controlling access to and egress from an Automated Highway System (AHS) through
monitoring of and communications with AHS vehicles. Intersection collision avoidance functions
are provided by determining the probability of a collision in the intersection and sending
appropriate warnings and/or control actions to the approaching vehicles.

3.2.1.1.7 - Personal Information Access Subsystem (PIAS)

This subsystem provides the capability for travelers to receive formatted traffic advisories from
their homes, place of work, major trip generation sites, personal portable devices, and over
multiple types of electronic media. These capabilities shall also provide basic routing information
and allow users to select those transportation modes that allow them to avoid congestion, or
more advanced capabilities to allow users to specify those transportation parameters that are
unique to their individual needs and receive travel information. This subsystem shall provide
capabilities to receive route planning from the infrastructure at fixed locations such as in their
homes, their place of work, and at mobile locations such as from personal portable devices and
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in the vehicle or perform the route planning process at a mobile information access location.
This subsystem shall also provide the capability to initiate a distress signal and cancel a prior
issued manual request for help.

3.2.1.1.8 - Remote Traveler Support Subsystem (RTS)

This subsystem provides access to traveler information at transit stations, transit stops, other
fixed sites along travel routes, and at major trip generation locations such as special event
centers, hotels, office complexes, amusement parks, and theaters. Traveler information access
points include kiosks and informational displays supporting varied levels of interaction and
information access. At transit stops, simple displays providing schedule information and
imminent arrival signals can be provided. This basic information may be extended to include
multi-modal information including traffic conditions and transit schedules to support mode and
route selection at major trip generation sites. Personalized route planning and route guidance
information can also be provided based on criteria supplied by the traveler. In addition to
traveler information provision, this subsystem also supports public safety monitoring using
CCTV cameras or other surveillance equipment and emergency notification within these public
areas. Fare card maintenance and other features which enhance traveler convenience may
also be provided at the discretion of the deploying agency.

3.2.1.1.9 - Emergency Vehicle Subsystem (EVS)

This subsystem resides in an emergency vehicle and provides the sensory, processing, storage
and communications functions necessary to support safe and efficient emergency response.
The EV subsystem includes two-way communications to support coordinated response to
emergencies in accordance with an associated Local Emergency Response Center.
Emergency vehicles are equipped with automated vehicle location capability for monitoring by
vehicle tracking in the LERC. Using these capabilities, the appropriate emergency vehicle to
respond to each emergency is determined. Route guidance capabilities within the vehicle
enable safe and efficient routing to the emergency. In addition, the emergency vehicle may be
equipped to support signal preemption through communications with the Roadway subsystem.
Each state, city or county agency that operates emergency response vehicles will manage their
own EV system.

3.2.1.1.10 - Vehicle Subsystem (VS)

This subsystem resides in an automobile and provides the sensory, processing, storage, and
communications functions necessary to support efficient, safe, and convenient travel by
personal automobile. Information services provide the driver with current travel conditions and
the availability of services along the route and at the destination. Both one-way and two-way
communications options support a spectrum of information services from low-cost broadcast
services to advanced, pay for use personalized information services. Route guidance
capabilities assist in formulation of an optimal route and step by step guidance along the travel
route. Advanced sensors, processors, enhanced driver interfaces, and actuators complement
the driver information services so that, in addition to making informed mode and route
selections, the driver travels these routes in a safer and more consistent manner. Initial collision
avoidance functions provide “vigilant co-pilot” driver warning capabilities. More advanced
functions assume limited control of the vehicle to maintain safe headway. Ultimately, this
subsystem supports completely automated vehicle operation through advanced
communications with other vehicles in the vicinity and in coordination with supporting
infrastructure subsystems. Pre-crash safety systems are deployed and emergency notification
messages are issued when unavoidable collisions do occur,
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Technical Memorandum 2

3.2.1.2 - Local Traffic Operations System (LTQOS)

’ The LTOS contains nine subsystems listed below. Figure 3 and Table 3 show the relationships
between the subsystems by means of information flows.

Archived Data Management (center)
Emergency Management (center)
Information Service Provider (center)
Traffic Management (center)
Roadway (roadside)

Personal information Access (traveler)
Remote Traveler Support (traveler)
Emergency Vehicle (vehicle)

Vehicle (vehicle)

This system provides the capabiliies to collect, process, store traffic information on local
streets, coordinate with the RTMC as well as disseminate traveler information to travelers and
the public at large. The local traffic operations centers will focus on local surface traffic control,
traffic data collection on surface streets, parking management and coordination with the RTMC
and other centers. Information provided may include basic advisories, real time traffic condition
and transit schedule information.

- Descriptions of each subsystem can be found in section 3.2.1.1 Regional Traffic Management
; System (RTMS).
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Technical Memorandum 2

3.2.1.3 - Local Emergency Response System (LERS)
The following six subsystems make up the LERS. They are shown in-Figure 4 and Table 4.

Archived Data Management (center)
Emergency Management (center)
Traffic Management (center)
Roadway (roadside)

Emergency Vehicle (vehicle)
Vehicle (vehicle)

The Local Emergency Response System operates in various local emergency response centers
(LERC) supporting public safety including police and fire stations, search and rescue special
detachments, and HAZMAT response teams. There are six subsystems within this system.
This system interfaces with other emergency management subsystems to support coordinated
emergency response involving multiple agencies. The subsystem creates, stores and utilizes
emergency response plans to facilitate coordinated response. It tracks and manages
emergency vehicle fleets. Real-time traffic information received from the other center
subsystems is used to further aid the emergency dispatcher in selecting the emergency
vehicle(s) and routes that will provide the most timely response. Interface with the Traffic
Management subsystem (RTMS & LTOS) allows strategic coordination in tailoring traffic control
to support en-route emergency vehicles. Interface with the Transit Management subsystem
allows coordinated use of fransit vehicles to facilitate response to major emergencies. Figure 4
shows the architecture flows and terminators for the emergency management subsystem. See
Section 3.2.1.1 Regional Traffic Management System (RTMS) for descriptions of each
subsystem.

PB Farradyne 36
Gresham Smith & Partners
Manual Padron Associates
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Technical Memorandum 2

3.2.1.4 - Transit Management System (TRMS)

Seven subsystems constitute the TRMS.

Archived Data Management (center)
Traffic Management (center)

Transit Management (center)
Roadway (roadside)

Remote Traveler Support (traveler)
Transit Vehicle (vehicle)

Vehicle (vehicle)

® o & ¢ ¢ o o

The architecture flow diagram, Figure 5, shows the systems and type of data the flows between
them. These interactions are also illustrated in a tabular format (See Table 5).

The transit management subsystem manages transit vehicle fleets and coordinates with other
modes and transportation services. It provides operations, maintenance, customer information,
planning and management functions for the transit property. It spans distinct central dispatch
and garage management systems and supports the spectrum of fixed route, fiexible route, and
paratransit services. The TRMS interfaces allow for communication between transit
departments and with other operating entities such as emergency response services and traffic
management systems. This subsystem receives special event and real-time incident data from
the traffic management subsystem (RTMS and LTOS through the RTMS). It provides current
transit operations data to other center subsystems. The TRMS collects and stores accurate
ridership levels and implements corresponding fare structures. It collects operational and
maintenance data from transit vehicles, manages vehicle service histories, and assigns drivers
and maintenance personnel to vehicles, manages vehicle services histories, and assigns drivers
and maintenance personnel to vehicles and routes. The TRMS also provides the capability for
automated planning and scheduling of public transit operations. It furnishes travelers with real-
time travel information, continuously updated schedules, schedule adherence information,
transfer options, transit routes, and transit fare payment. In addition, the monitoring of key
transit locations with both video and audio systems is provided with automatic alerting of
operators and police of potential incidents including support for traveler activated alarms.
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Technical Memorandum 2

3.2.1.5 - Information Service Provider (ISP)

This system has six subsystems, which provide the capabilities to collect, process, store, and
disseminate traveler information to subscribers and the public at large.

Archived Data Management (centers)
Information Service Provider (centers)
Roadway (roadside)

Personal Information Access (traveler)
Remote Traveler Support (traveler)
Vehicie (vehicle)

Information provided may include basic advisories, real time ftraffic condition and transit
schedule information. The system also provides the capability to provide specific directions to
travelers by receiving origin and destination requests from travelers, generating route plans, and
returning the calculated plans to the users. Reservation services are also provided in advanced
implementations. Ridesharing is also a service provided through TMA’s acting as ISPs. This
service provides a ridesharing network for people to find others who commute to and from
similar locations.

The information is provided to the traveler through the Personal information Access subsystem,
Remote Traveler Support subsystem, and various Vehicle subsystems through available
communications links. Both basic one-way (broadcast) and personalized two-way information
provision is supported. The subsystem provides the capability for an informational infrastructure
to connect providers and consumers, and gather that market information needed to assist in the
planning of service improvements and in maintenance of operations. Figure 6 shows the
information service provider subsystem. Descriptions of each subsystem are given in section
3.2.1.1 Regional Traffic Management (RTMS).
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3.2.2 Institutional Layer

The institutional layer of the physical architecture defines the relationships among agencies
participating in ITS and the operational responsibilities of those agencies. A description of the
basic role of agencies participating in the Augusta Regional systems is in the following

paragraphs.

3.2.2.1 - Georgia DOT and South Carolina DOT

The Georgia Department of Transportation Traffic Operations Division is the lead organization
responsible for operating and maintaining highway facilities and managing traffic and incidents
on the Georgia Interstate Highway System within Richmond and Columbia Counties. By
managing, operating and maintaining a regional traffic management center in Richmond
County, GDOT will be able to do this more efficiently.

Similarly, The South Carolina Department of Transportation Traffic Operations Division is the
lead organization responsible for operating and maintaining highway facilities and managing
traffic and incidents on the South Carolina Interstate Highway System within Aiken County. By
managing, operating and maintaining a regional traffic management center in Aiken County,
SCDOT will be able to do this more efficiently.

GDOT and SCDOT, through the RTMCs, will provide transportation information to travelers on
the condition of the region’s roadways. The type of information that may be provided includes
incidents, traffic speeds, and roadway construction. Information could be provided to travelers
through private information service providers or via roadside subsystems such as Dynamic
Message Signs (DMS), Highway Advisory Radio (HAR), and traveler information subsystems
such as kiosks and an Internet web site.

Via ITS, the GDOT and SCDOT can share transportation information electronically with each
other and with other jurisdictions and agencies. The automatic exchange of information helps
coordinate activities and services better thus improving rescue operations, increasing safety,
and providing travelers with an improved, seamless transportation system.

3.2.2.2 - City/County Public Works Departments

The GDOT and SCDOT will not be responsible for managing the local streets; it will be up to the
respective cities or counties to operate and manage the LTOC’s and the LERC’s. The local
Public Works Departments, which may include a Traffic Engineering Department, are
responsible for managing traffic and incidents on the surface street network including the
principal arterials that are part of the State Highway System. The cities and counties will collect
traffic data from their roadway network, process it, and use the information to manage their
transportation system. ITS functions such as Traffic Signal Control and Network Surveillance
will help local governments control and manage the flow of traffic on the surface street system.
The LTOCs will coordinate and communicate with the RTMC in order to facilitate regional traffic
management.

Local governments will provide transportation information to travelers on the condition of surface
streets. The type of information that may be provided includes incidents, traffic speeds, and
roadway construction. Information could be provided to travelers via roadside subsystems such
as DMS and HAR, and traveler subsystems such as kiosks and an Internet web site.
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It is recommended that each city and county Public Works Department share transportation
information electronically with other agencies — other local agencies and neighboring
jurisdictions. The automatic exchange of information will help agencies coordinate their
activities and services better thus improving rescue operations and increasing safety, and
providing travelers an improved, seamless transportation system.

3.2.2.3 - Emergency Service Responders

In the Augusta region, there are many emergency service providers. With ITS implementation,
each emergency service would communicate and coordinate electronically with the RTMC in
their state in detecting, verifying and responding to incidents. The RTMC would also
communicate and coordinate electronically with transit agencies and freight carriers about such
incidents.

3.2.2.4 - Transportation Planning Agencies

One of the functions performed by the Augusta Richmond County Planning Commission which
is the Metropolitan Planning Organization (MPO) for the three county area is the continued
planning of the transportation system. They can be supported by ITS functions that
electronically exchange transportation data with the RTMC. Access to both real-time and
archived electronic data, and the increased amount of data with which to work, will greatly
improve the ability of the GDOT and the MPO to plan for the current and future demand of
transportation services.

Other participating agencies including GDOT, SCDOT, the cities and counties and the transit
agencies have transportation planning functions that will benefit from the data generated by ITS.
The implementation of a virtual data warehouse will provide access to useful data for all
participating agencies.

3.2.2.5 - Transit Agencies

Transit agencies provide route, schedule, fare, and other transit service information to their
customers. Information would be provided to travelers via a number of ITS elements, including
an Internet website, a semi-automated telephone system, traveler information systems on-board
transit vehicles, and information kiosks. Currently Augusta Public Transit and Aiken County
Transit both provide fixed route bus service in the Augusta region.

3.2.2.6 - Interagency Agreements

It will be necessary for each operating agency to sign agreements defining the types of
information to be shared, system control hierarchy, capital, operating and maintenance costs of
facilities shared with GDOT, SCDOT or other agencies. Protocol for information exchange
within each jurisdiction is to be defined and formalized in an inter-agency memorandum of
understanding (MOU) or joint project agreement (JPA). The following information should be
defined in MOUs:

1. Information and operating requirements pertaining to various ITS elements such as
freeway or arterial (signal) control, dispatch information for emergency management,
and transit management,

2. Uses of broadcast and interactive traveler/tourism information,
3. Sharing of capital, operating, and maintenance responsibilities and costs,
4. Sharing of hardware, communications media, and data, and
5. Standardization.
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3.2.3 Communications Layer

3.2.3.1 - NITSA Communications Guidelines

As defined in the National ITS Architecture, the communications layer is the information
transmission infrastructure that connects elements of the transportation layer and allows
coordination and sharing of information among systems and people. The National ITS
Architecture has identified four communications types for coordination and sharing information
among systems. These include wireline communications, wide-area wireless communications,
dedicated short-range communications (DSRC), and vehicle to vehicle communications.

Wireline communications addresses information transfer between two fixed entities. Physically,
this communications type includes wireline (e.g. fiber optic or twisted pair copper) as well as
point-to-point wireless (e.g. microwave) infrastructure.

Wide area wireless communications addresses information transfer between fixed and mobile
entities and includes cellular and radio frequency technologies. It supports wide-area
communications between mobile users or between mobile and fixed network-connected users
(e.g., those connected to the telephone network). This communications type also includes one-
way broadcast wireless voice and data communications systems used to provide basic traveler
information across a wide-area.

Dedicated short-range communications (DSRC) is used to communicate short distances (<100
feet) between a vehicle and a roadside device. Examples of DSRC applications are toll tags for

electronic toll collection and transponders for commercial vehicles such as used in the PrePass
program by the Georgia Department of Safety.

Vehicle to vehicle communications has yet to be deployed in the United States.

3.2.3.2 - Opportunities within Existing Communications Infrastructure

The stakeholder involvement process identified numerous existing communications systems
deployed within the Augusta region. They are listed below.

3.2.3.2.1 - Georgia Department of Transportation
GDOT Traffic Operations Division has a radio communications primarily used for its
maintenance functions. The HERO vehicle dispatch system has radio communications And will
have a dispatch center for Augusta when service is expanded to Augusta. -

3.2.3.2.2 — Augusta-Richmond County
Augusta-Richmond County operates an emergency radio system with 911 as the dispatcher.
The traffic emergency division of the Public Works Department has leased telephone lines and
copper cable connecting closed loop signal systems.

3.2.3.2.3 - Columbia County
Columbia County has a radio system with 911 dispatch. Public Works has several closed loop
traffic signal systems operated over leased telephone cable or agency owned copper cable.

3.2.3.2.4 - South Carolina Department of Transportation
SCDOT Traffic Operations Division has a radio communications primarily used for its
maintenance functions. The SHEP vehicle dispatch system has radio communications and will
have a dispatch center in Aiken when service is initiated in the County.
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3.2.3.2.5 — Aiken County
Aiken County operates a 911 center from the police department via radio. The City of Aiken has
several closed loop traffic signal systems operating over leased telephone cable.
Appendix A is a table describing the interfaces that are needed for all data flows in the Augusta
physical architecture. The interface is described by a frequency of interchanges and the
standards and protocols required to conduct that interchange.

3.2.3.3 - Recommended Communications Network

A separate communications analysis is part of this project. A report will be issued that will
provide recommendations for current and future communications in the three county Augusta
region.
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Appendix A ' '
. The following table lists each of the data flows included in the Augusta Regional physical

architecture and describes the interfaces that will occur at the initiating and receiving ends of
that data flow. The interface is described by a frequency of information interchange and the
requirements for a standard protocol to conduct that interchange of data.

The protocol requirements are based on the message type and frequency. Any system
command or control will occur in real time and a stable protocol will be required. US DOT is
recommending any appropriate standards federally funded for ITS deployment such as the
National Transportation Communications for ITS Protocol (NTCIP). Therefore, all five systems
in the Augusta region will be designed for NTCIP (or an equivalent federally adopted standard)
compliance of individual elements, based on the maturity of specifications.

There are numerous additional messages that communicate information among the terminators

within a subsystem in real time. NTCIP is recommended, although not required, for these
communications. There are other messages that are sent with subsystems that will not occur in

real time. NTCIP is optional for these non-real time messages. There are other messages to |
be sent via basic communications media such as telephone, pager, fax, Internet, radio |
broadcast or television broadcast. These communications do not need any transportation-

related protocols.

In general, when a standard is required, this generally means that real-time control is involved,
such as surveillance. Life safety may be at stake therefore the standard is categorized as being

required.
A recommended standard indicates that data is passed between agencies and those receiving
. the data should have a common base for understanding its meaning. This is not a control

standard, nor is it an issue of life safety.

Standards listed as optional relinquish the decision to those establishing the architecture flow.
Communication may be easier with the local standard but it is not necessarily in real-time.
Lastly, if no protocol category is listed, no standard currently available is applicable or needed.

There are three types of exchange frequency used in the interface descriptions.
System command/control — Information transfer is between a terminator and a subsystem.
Daily periodic in real time — Information transfer occurs regularly in actual time

Daily periodic not real time — Information transfer occurs regularly but not necessarily relayed
immediately.

In all cases, the protocol suggested is currently in development and adoption phases of the ITS
Standards process. Therefore it is possible that a local standard may need to be adopted in the
early stages of the Augusta ITS development and a migration plan be implemented to use the
National or International Standard when it is in place. In a migration plan, standards suggested
in this section may change as they become standards adopted by the USDOT. The suggested
standards will need to be updated to correspond with those regulations. The Intelligent
Transportation Systems (ITS) program has placed emphasis on developing national standards
for communications. Several standards organizations have been tasked to develop the
communications standards necessary to provide system interoperability and seamless
. communications between systems and subsystems.
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. < National Transportation Communications for ITS Protocol (NTCIP)
NTCIP development began with the traffic control industry recognizing the need to extend
existing standards to include systems interoperability and communications issues. The
NTCIP effort is focused on developing communications protocols necessary to “command
and control” various ITS devices (DMS, CCTV, traffic signal controliers, etc.).

e Advanced Traffic Management Systems Data Dictionary (TMDD)
TMDD provides unique definition and description of the data elements used in “sharing” data
between systems.

e Advanced Traveler Information System (ATIS)
ATIS protocol development focuses on developing standardized message sets used in
disseminating traveler information.

e Transit Communications Interface Profiles (TCIP)
TCIP focuses on developing standards for transit communications to various systems.

o Commercial Vehicle Information Systems and Networks (CVISN)
CVISN refers to a collection of information systems and communications networks to
support commercial vehicle operations (CVO). The FHWA CVISN program focuses on
creating new ways for existing and newly designed systems to exchange information. A
component of the CVO part of the National ITS Architecture, CVISN includes standards for
communications technologies. These standards efforts are in the infancy stage.
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