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Ul g*sme& EXECUTIVE SUMMARY

INDIANAPOLIS AREA ITS EARLY DEPLOYMENT PLAN

July 1996 marks a significant milestone for deployment of Intelligent Transportation Systems
(ITS) in the Indianapolis area and represents a major step in a plan to make regional travel safer,
more convenient and more friendly to the environment. The Indianapolis Area ITS Early
Deployment Plan (EDP) lays out the strategy for improvement of regional transportation through
the application of high-technology.

The process, which has culminated in the publication of the ITS Early Deployment Plan (EDP),
began on March 9, 1993. On this date, the Federal Register published the Federal Highway
Administration (FHWA) announcement of procedures for implementing the Early Deployment
Program. The FHWA approved the Indiana Department of Transportation (INDOT) proposal
for ITS Early Deployment funds for the Indianapolis area in April 1994,

The Indianapolis Area ITS EDP represents over 13 months of hard work and dedication on the
part of a wide range of participants with a stake in the performance of the Indianapolis area
transportation system. The Indianapolis Area ITS Early Deployment Plan Team, led by the
Indiana Department of Transportation (INDOT). The team included a steering committee, an
oversight committee, and a consultant team. The Steering Committee set the strategic direction
for and coordinated all activities of the EDP development effort. The Team also includes multi-
modal local, regional, and state agencies and other interest groups throughout the area. The
Steering and Oversight Committees developed the Indianapolis Area ITS EDP in a coordinated
manner with full public disclosure and involvement.

The Steering Committee was composed of 11 individuals representing INDOT, the City of
Indianapolis, and the Federal Highway Administration. The Oversight Committee was formed
in order to assure broad jurisdictional and multi-modal support for ITS deployment in the
Indianapolis area. The Oversight Committee included the members of the Steering Committee
and 40 other individuals representing multi-modal local, regional, and state agencies and other
interest groups.

The goals of the Early Deployment Plan include solving current problems and pursuing new
developments that can improve the overall surface transportation network in the Indianapolis
area. The central element of the EDP is the programs and projects that will be deployed to
deliver ITS user services. Additionally, a special focused effort was undertaken to develop an
Incident Management Plan for the Indianapolis area.

Implementation of the Early Deployment Plan will show INDOT% commitment to address

mobility from a region-wide perspective. This commitment includes improved interagency
communication and joint development of projects and procedures.

PLAN DEVELOPMENT

This document lays out a 20-year schedule for the implementation of ITS in the Indianapolis
area. The report presents an integrated, multi-modal, phased strategic plan to address the surface
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transportation needs and problems of the Indianapolis area through the use of Intelligent
Transportation Systems.

Preparation of the Indianapolis Area ITS EDP has followed the ten step ITS Planning Process
developed by the Federal Highway Administration. The federal ITS planning and deployment
process emphasizes the significance of a strategic approach, a user-needs perspective and a
strong institutional coalition.

The vision for the Indianapolis area is one of enhanced transportation productivity, mobility,
efficiency and safety within the region with a reduction in energy use and improvement in the
environment through the use of cost effective ITS technologies and systems. Goals and objectives
were developed to reflect the working vision statement.

In developing the EDP, the strategic plan for realizing the vision, workshops, surveys, and
interviews were held with a diverse group of stakeholders to identify corridor needs and
potential solutions. Using this information, desired ITS user services were identified and specific
program areas and projects developed to deliver the services. The figure below summarizes the
process to develop the Early Deployment Plan.

Indianapolis ITS Plan #23489
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PROGRAMS AND PROJECTS: AN EARLY FOCUS IN THE
NORTHEAST CORRIDOR

The ITS Early Deployment Plan includes over 70 projects organized into the following six
Program Areas:.

1- Multi-Modal Traveler Information System
2 - Freeway Management System

3 - Traffic Signal Control Systems

4 - Transit Management Systems

5 - Public-Private Partnerships

6 - Technical and Planning Support

The first program area includes projects which will provide travelers information about traffic
conditions and transit, such as traffic accidents and bus schedules. Program Area 2 implements
a system to monitor freeway traffic conditions and to selectively control the rate of traffic
merging onto the freeway in order to improve safety and increase traffic flow and travel speeds.
Program Area 3 includes projects which will improve the flow of traffic on arterial streets by
making traffic signals more responsive to changing traffic conditions. Program Area 4
implements systems which make transit more responsive and efficient, including technology to
speed fare payment and to inform riders of expected bus arrival times. Program Area 5 identifies
specific opportunities for involving the private sector in ITS deployment. Program Area 6 lays
out the management and administrative structure to guide implementation and a public
education and outreach program.

Although traffic congestion occurs at locations throughout the Indianapolis area, some of the

most extreme, widespread and consistent congestion currently occurs in the northeast portion
of the region. Forecasts indicate that congestion in this area will become more extreme and more

widespread in the future. For this reason, the Northeast Corridor--defined as a pie-shaped area
bounded roughly by Keystone Avenue to the west, US 36 to the south and the SR 37/1-69
junction to the north--is the focus of many of the ITS projects slated for early implementation in
the EDP. The figure on the following page illustrates, in a conceptual manner, the sorts of
projects planned for implementation. The locations shown on the figure are illustrative; the
actual location of specific projects will be determined in subsequent phases of the projects.

Proposed Northeast Corridor projects are summarized below and on following pages.

Backbone Communications Infrastructure

The EDP proposes to implement the backbone communications infrastructure first in the
Northeast Corridor. This would connect the freeway management and traveler information
system field elements with the Traffic Operations Center (TOC). A link would also be
established between the TOC and both the Metropolitan Emergency Communication Agency
(MECA) and the Indianapolis Public Transportation Corporation, known as “METRO Bus”. This
would form the first major step in establishing the foundation for the hub and spoke plan for
the communications infrastructure which would provide comprehensive, integrated and multi-
modal information.

#23489 Indianapolis ITS Plan
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Multi-Modal Traveler Information Dissemination

One traveler information kiosk is proposed for the Northeast Corridor. A kiosk is like a
comprehensive, interactive automatic teller machine (ATM) that provides frequently updated
traveler information on traffic speed, road congestion, and incidents. The kiosk in the Northeast
Corridor would reflect conditions along that corridor. At least four live surveillance cameras in
the Northeast Corridor area are proposed. The cameras would be strategically located to be able
to cover the critical congestion or problem areas, with specially located cameras to cover
construction areas. The information from the cameras could then be transmitted through a video

feed to the local media.
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Incident Detection and Verification

The EDP proposes the implementation of a Hoosier Helper freeway service patrol program in
the Northeast Corridor. The Hoosier Helper roving patrols would be used to detect incidents,
minimize incident duration, restore full capacity to the freeway and reduce risks to motorists for
potential secondary accidents. A vehicle detection system for freeway traffic management is also
proposed for the Northeast Corridor, which would allow for the automated detection of
incidents and the establishment of appropriate ramp metering rates. Finally, the installation of
closed circuit television (CCTV) cameras along the Northeast Corridor would be used to detect
and verify incidents, to monitor congestion and -to help determine which agencies should
respond to an incident.

Traveler Information for Freeway Traffic Management

Several changeable message signs (CMS3) are proposed for implementation in the Northeast
Corridor. The CMS’ would be placed prior to key decision points near and within the Northeast
Corridor such that motorists would have sufficient time after viewing the message to decide on
a course of action and divert to an alternative route if necessary.

Incident Response

The EDP proposes the installation of ramp meters at each of the entrance ramp locations along
the fifteen-mile Northeast Corridor. Ramp meters can significantly increase the vehicle handling

capacity of freeway through lanes, improve the safety of the merge area and can be used to help
return the roadway to normal operations faster after an incident.

Advanced Traffic Signal Control

In the Northeast Corridor, an integrated adaptive traffic signal control system for all arterial
roadways is proposed. The adaptive control would allow for the real-time adjustment of signal
timing in response to traffic conditions. When compared to a fully optimized fixed time system,
an adaptive system can reduce stops by 40%, delays by 20%, fuel consumption by 12% and
vehicle emissions by 7%. The EDP proposes the installation of emergency vehicle preemption
(EVP) at each arterial street traffic signals in the Northeast Corridor. Preemption would allow
emergency services vehicles to interrupt the normal traffic signal timing along the traveled route
and to receive a green light on demand. This will reduce emergency response time and the
likelihood for emergency vehicle crashes while responding.

Transit Management Systems

The demonstration of “smart” transit service utilizing automatic vehicle location (AVL)
technology is proposed in the Northeast Corridor. The project would implement the
Neighborhood Zone Service concept which aims to provide local services to get people to the
core transit system, connect neighborhoods with nearby shopping, and to integrate suburban
clusters with the surrounding residential areas. An AVL system allows the real-time dispatch
and routing of service vehicles to achieve a high level of demand responsiveness. The proposed
service would provide arranged pickup at flag bus stops near residents. Active transit station

#23489 Indianapolis ITS Plan
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signs showing estimated waiting time for shuttle pickup at flag bus stops in the experimental
areawould be implemented.

ITS PROGRAM BENEFITS

Throughout the United States, the many of the ITS programs and projects similar to those
included in this Early Deployment Plan have demonstrated significant improvements in
transportation efficiency and safety, including the following (Intelligent Transportation
Infrastructure Benefits: Expected and Experienced, FHWA, January 1996):

Freeway Management Systems
20 to 40 percent reductions in travel times
17 to 25 percent increases in freeway capacity

15 to 50 percent reductions in accidents
reductions in fuel consumption and emissions

Traffic Signal Control Systems
8 to 15 percent reductions in travel time
6 to 12 percent reductions in fuel consumption

4 to 13 percent reductions in emissions

Incident Management Programs

10 to 42 percent reductions in travel time
reductions in incident clearance times of up to 8 minutes

Traveler Information Systems
reductions in travel times of up to 17 minutes per incident
6 to 12 percent reductions in fuel consumption

reductions in emissions of up to 25 percent

Transit Management Systems

15 to 18 percent reductions in travel times
12 to 23 percent increases in service reliability

Based on the benefits observed in other ITS programs, the following cost savings are possible
in the Indianapolis area if the EDP is fully implemented:

Incident Management

$94 million savings in delay per year
$39 million savings in fuel per year

Indianapolis ITS Plan #23489
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Traffic Signal Control Systems

$84 million savings in delay per year
$8 million savings in fuel per year
$490,000 savings in emissions per year

Transit Management Systems

$156 million savings in delay per year
$18 million savings in fuel per year

Traveler Information Systems

$74 million savings in travel time per year
$15 million savings in fuel per year

$12,000 savings per incident

$3.1 million savings in emissions per year

SHORT TERM IMPLEMENTATION COSTS

The estimated short term implementation cost of the Indianapolis Area ITS EDP is $31.45 million,
phased in over 5 years. Implementation costs are the initial costs for planning/design and
equipment and facilities. These costs do not reoccur on an annual basis.

The table below presents the Year 1 through 5 costs for the six Program Areas identified in the
EDP. The cost to install fiber optic cable, estimated at approximately $5.5 million for the first 5
years, is not included in the totals because it is assumed to occur under a partnership with a
communications provider at no cost to INDOT. No costs are provided for Program Area 5,
Public-Private Partnerships, because these initiatives will be funded through other projects.

Year 1-5 Costs by Program Area

Program Area Yearl | Year2 | Year3 | Year4 | Year5 Total
1. Multi-Modal Traveler Information System $658,000 $300,000 $411,000 $54,000 $88,000 $1,511,000
2. Freeway Management System $760,000 |$1,786,000 $2,211,000 | $2,101,000 $3,351,000( $10,209,000

3. Traffic Signa Control Systems $1,748,000 | $2,773,000 | $3/428,000 | $3,328,000 | $3,538,000 | $14,815,000
4. Transt Management Systems $380,000 | $1,293,000 | $1,467,000 | $3,140,000

5. Public-Private Partnerships'*’

6. Technical and Planning Support $250,000 | $250,000 $350,000| $425,000 $500,000 $1,775,000

Totd $3,416,000 $5,109,000( $6,780,000] $7,201,000 $8,944,000| $31,450,000

(1) The cost to install fiber ophc cable ($5,399,000) is not included in this table. This project is assumed to occur under a
partnership with a communications provider at no cost to INDOT.
(2) These initiatives are funded through other projects.

#23489

vii

Indianapolis ITS Plan
Final Report: July 1996




As shown, Program Areas 2 and 3, Freeway Management System and Traffic Signal Control
Systems, account for roughly 80 percent of Year 1-5 costs. The costs of these programs reflect
their infrastructure intensive nature.

Year 1-5 Conceptual Implementation Costs:
Percentages by-Program Area

Freeway Management System 32.2%

i Multi-Modal Traveler Information System 4.8%

Technical and Planning Support 5.6%

Traffic Signal Control Systems 46.7% Transit Management Systems 10.7%

Indianapolis ITS Plan #23489
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MOVING TOWARD IMPLEMENTATION

Development of the Indianapolis Area ITS EDP has required significant cooperation and
coordination between all agencies within the region. These strong institutional relationships will
need to continue as the program plan proceeds into the deployment stage.

A major responsibility in any ITS program plan is the management of the activities within the
program. The formation of a management team is recommended to guide the Indianapolis Area
ITS EDP process, as shown below. This management team will manage the program activities
and address the key technical issues that will arise during the deployment stages. The

recommended management team consists of Steering and Deployment Committees supported

by Working Groups that will focus on specific programs and projects.

Steering Committee

Deployment
Committee

Staff Support

Incident
Management
Working Group

Architecture/ Traffic/Transit

Communications/ Management Group
Information Group

Program Areas: Program Areas:

#l: Info Systems #2: Traffic Signals
#3: Freeway Mgt.
#4. Transit Mgt.

There will be several program management issues that will need to be addressed by the
management team. These issues include multi-jurisdictional relationships, cooperative
agreements, new legislation, legal considerations, public/private partnerships, monitoring of plan
process, and jurisdictional authorities.

The future success of the Indianapolis Area ITS EDP is dependent upon quality management of
the implementation process and the mutual cooperation between all multimodal transportation
agencies within the corridor.

#23489 Indianapolis ITS Plan
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1.0 INTRODUCTION

The problems of urban traffic congestion and air quality are of national concern. The Intermodal
Surface Transportation Efficiency Act (ISTEA) of 1991 established national goals for the
development and implementation of advanced technologies to address these problems through
coordinated programs. Part B of Title VI of this legislation established Intelligent Vehicle
Highway Systems (IVHS) initiatives that included a focused program to address the highest
priority corridors in the country. The term IVHS has since been renamed to Intelligent
Transportation Systems (ITS) to reflect the multi-modal nature of the program.

This report presents an integrated, multi-modal, phased strategic plan to address the surface
transportation needs and problems of the Indianapolis area through the use of Intelligent
Transportation Systems.

1.1 ORIGIN AND CHRONOLOGY OF THE INDIANAPOLIS AREA ITS
EARLY DEPLOYMENT PLANNING INITIATIVE

The process which has culminated in the publication of this ITS Early Deployment Plan (EDP)
began March 9, 1993 with the Federal Register publication of the Federal Highway
Administration (FHWA) announcement of procedures for implementing the Early Deployment
Program. On May 4, 1993 the Indiana Department of Transportation (INDOT) submitted an
application to the FHWA for IVHS funds under the Early Deployment Program.

In August 1993, FHWA approved the INDOT application for IVHS Early Deployment funds for
the Indianapolis area in Fiscal Year 1994, subject to refinement of the proposal. Following
consultation with FHWA Region 5 in December 1993, INDOT refined the proposal in conjunction
with the formation of a multimodal/multijurisdictional Oversight Committee and resubmitted
it to the FHWA on February 25,1994. The FHWA approved the revised proposal in April 1994,

On April 20, 1994, INDOT published a Professional Services Bulletin (PSB) soliciting statements
of interest for preparation of the EDP. The deadline for submissions was May 20, 1994. On
June 20, 1994, the IVHS Grant (Partnership) Agreement between FHWA and INDOT was
executed.

Following the review of consultant proposals and interviewing, on October 6, 1996 INDOT
selected the BRW, Inc. led consultant team to prepare the EDP. The Notice to Proceed was
issued to the consultant team on May 15, 1995.

1.2 THE INDIANAPOLIS AREA EDP TEAM

The Indiana Department of Transportation (INDOT) led the Indianapolis Area ITS Early
Deployment Plan Team. The team included the following groups:

1. Steering Committee
2. Oversight Committee
3. Consultant Team

#23489 Indianapolis ITS Plan
-1 Final Report: July 1996



The Steering Committee set the strategic direction for and coordinated all activities of the EDP

development effort. The Steering Committee was composed of 11 individuals representing three
agencies:

Indiana Department of Transportation
City of Indianapolis
Federal Highway Administration

Indiana Department of Transportation offices represented on the committee consisted of:

Planning Engineering and Environment
Planning

Executive Office

Design

Roadway Management

Operations Support

The City of Indianapolis was represented by:

Department of Capital Asset Management
Department of Metropolitan Development (the area Metropolitan Planning Organization)

The Oversight Committee was formed in order to assure broad jurisdictional and multimodal
support for ITS deployment in the Indianapolis area. The Oversight Committee participated in
all major EDP planning activities and reviewed all major work products. The committee
included all of the members of the Steering Committee plus 40 individuals representing:

Cities and towns

FHWA

Fire departments

Indiana Convention Center

Indiana Motor Truck Association

Indianapolis Airport Authority (BAA Indianapolis)

Indianapolis Public Transportation Corporation (IPTC, or “METRO Bus™)
INDOT

Interested private transportation planning and engineering firms
Law enforcement (state and local police; sheriffs)

Metro Traffic

Purdue University

RCA Dome

The private consulting team employed by INDOT to assist in the preparation of the EDP
consisted of:

BRW, Inc. (prime consultant)

Battelle Memorial Institute

DKS Associates, Inc.

First Group Engineering

Planning and Development Concepts

Indianapolis ITS Plan #23489
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1.3 THE FEDERAL HIGHWAY ADMINISTRATION ITS DEPLOYMENT
PLANNING PROCESS

Preparation of the Indianapolis Area ITS EDP has followed the ten step ITS Planning Process
developed by the Federal Highway Administration. This process is illustrated in Figure I-1.

The federal ITS planning and deployment process emphasizes the significance of a strategic
approach, a user-needs perspective and a strong institutional coalition. The deployment of ITS
should be structured and strategic in order to protect against the inefficient allocation of
resources and to ensure that ITS potential can be fully realized. Deployment should be based
upon solving local user needs rather than simply looking for opportunities to utilize new
technologies. Finally, successful deployment depends upon the development of an institutional
framework and coalition of transportation agencies and other stakeholders. Such a coalition and
the cooperation it fosters help ensure that each agency % needs, constraints, opportunities and
responsibilities are addressed and that the resulting system meets the needs and expectations
of each agency and the public.

1.3.1 Development of the Indianapolis Early Deployment Plan

As applied in the Indianapolis area, the ten step FHWA deployment planning process consisted
of the following major areas of activity:

Agency Coordination and Public Outreach

The Steering and Oversight committees developed the Indianapolis area ITS EDP in a
coordinated manner with full public disclosure and involvement. During the course of the EDP
study, the Steering Committee met 12 times to develop goals and objectives, review needs and
problems, discuss proposed program areas and priorities, and approve the EDP. The Oversight
Committee met eleven times in conjunction with the Steering Committee meetings to provide
further input and a broader representation of stakeholder interests.

The public was kept informed of and involved in the EDP developments through workshops and
newsletters. Workshops were held to inform and solicit input from a diverse range of
Indianapolis area transportation stakeholders such as transit agencies, trucking firms, local
governments and the media. Workshop participants were provided an opportunity to review
draft EDP products and identify and discuss information specific to their concerns.

Two half day outreach workshops were held, one on August 23, 1995 and one on March 21,
1996. The first workshop described the study to participants and elicited their comments on
needs, problems and potential solutions. The second workshop focused on the draft projects
developed by the consultant team in conjunction with the Steering and Oversight Committees
and included small group discussions of each project. Both workshops were held in
Indianapolis, Indiana.

Three newsletters were published during the course of the study. The first newsletter was
published in August of 1995. It announced the study, a schedule of activities, and provided a
brief introduction to ITS services. The second newsletter was published in May of 1996. This
newsletter summarized the conclusions of the needs assessment and user service prioritization

423489 Indianapolis ITS Plan
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activities and presented the draft program areas which have been used to organize specific
projects. The third newsletter was published in July of 1996. This newsletter provided an
executive summary of the report and an outline of the next steps for Indianapolis area ITS
deployment. Three hundred and fifty copies of each newsletter were printed and distributed
using a list of transportation stakeholders as identified by the Steering Committee.

Define Travel Environment, User Needs, and Program Vision

The goals of the Early Deployment Plan include solving current problems and pursuing new

developments that can improve the overall surface transportation network in the Indianapolis

area. To achieve these goals, the current and anticipated future needs of the area needed to be
identified and defined, and a vision needed to be developed of the future state of the corridor

and the role for ITS. The needs of the corridor needed to be defined qualitatively by users and
quantitatively from data.

The qualitative assessment of the Indianapolis area travel environment and user needs utilized
three separate techniques. Interviews were conducted with 37 representatives of 29 key
transportation agencies. Surveys were distributed to 162 individuals with significant
transportation interests in the Indianapolis area. Responses were received from 37 individuals.
Finally, over 350 people were invited to each of the outreach workshops and 68 people attended
these needs definition workshops. Each of these techniques focused on the identification of
needs and suggestions for ITS oriented solutions.

In addition to the qualitative needs assessment utilizing the three techniques described above,
a wide range of quantitative transportation data was assembled from planning and operating
agencies within the corridor. Data such as demographics, facility capacities, vehicle occupancies,
travel characteristics and modal splits were gathered. The past, current and expected data for
these characteristics were gathered to assess trends and/or patterns.

At the same time that the travel environment and stakeholder perspectives were evaluated in
order to identify user needs, a vision statement was developed that describes the desired future
state of the study area. The vision statement and accompanying goals and objectives that were
developed by the Steering and Oversight Committees are presented in Section 1.4 of this
Introduction.

Develop ITS Projects

The central element of the EDP is the programs and projects that will be deployed to deliver ITS
user services. The BRW team used an iterative, cooperative approach to identify and develop
programs and projects for the EDP.

The first step in the development of specific program areas and projects began with a special
two-day workshop with the Steering Committee. The purpose of the workshop was to identify
and prioritize the specific user services appropriate for early deployment in the Indianapolis
area. This prioritization was based upon the results of the qualitative and quantitative needs
assessment. The workshop included many presentations and interactive voting and discussion
activities. These activities yielded the following:

#23489 Indianapolis ITS Plan
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a prioritized list of the causes of the most significant transportation problems in the
Indianapolis area;

a prioritized ranking of the ITS user services most appropriate to address those problems;

a list of overriding factors to guide the development of all of the specific programs and
projects included in the EDP; and

a list of potential projects to investigate.

In the months following the two-day prioritization workshop, the ITS functions associated with

high priority user services were investigated, potential system architecture relationships among

the functional components of these services were identified and specific technology alternatives

were evaluated. Concurrent with these efforts, the process to develop specific projects and
program areas was initiated. The process of project development continued through the
preparation of the EDP Final Report and proceeded in an evolutionary manner in response to

finalization of system architecture concepts and technology recommendations. The project
development process involved repeated rounds of review and comment by the Steering and

Oversight Committees.

Develop Incident Management Plan

During approximately the same time that program areas and specific projects were developed,
a special focused effort was undertaken to develop an Incident Management Plan for the
Indianapolis area. This effort entailed the formation of an Incident Management Task Force
composed of members of the Steering and Oversight Committees and representatives of agencies
involved in roadway incidents, such as law enforcement, fire departments and communications.

The establishment of a separate task force devoted to incident management and treatment of
incident management in a separate plan was made in recognition of the special issues associated
with this topic. These issues include the degree of coordination and cooperation required
between the Indiana Department of Transportation and other incident response agencies as well
as legal, liability and safety issues.

Although approached separately, the development of the incident management plan was closely
integrated with the development of specific projects and programs in the EDP, especially those
in the areas of freeway management and traffic signal control. Generally, the infrastructure
required for ITS incident management are provided through projects identified in these program
areas and the procedures for ITS incident management are addressed in the incident
management plan.

The Incident Management Task Force met four times during the EDP development process,
starting in January 1996. The primary purposes of the task force were to establish working
relationships, commitments and consensus on objectives among INDOT and those involved with
roadway incidents. During the course of the task force effort the objectives of the EDP were
explained, the potential role for ITS and its benefits in the area of incident management were
identified and specific potential strategies were discussed.

Indianapolis ITS Plan #23489
Final Report: July 1996 1-6



There were two primary products of the incident management effort:

an institutional framework and process that will allow further development of incident
management projects and processes; and

an Incident Management Plan continuing the consultant team recommendations for
specific elements of a regional incident management plan and for a geographically limited
pilot test of these elements.

Utilizing the recommendations from the Incident Management Plan and building upon the
framework for cooperation established through the task force effort, the Incident Management
Task Force will continue to meet as a working group to identify and implement specific
measures. This effort is described in more detail in Section 8.0, Program Management Plan.

Develop Early Deployment Plan Final Report

The final step in the development of the EDP was the production of this final report and the
elements necessary to move the EDP into the deployment stages. In the final stages of the study,
strategies were established for the implementation of the EDP, including a recommended ITS
program management structure, roles and responsibilities.

1.3.2 Accompanying Documents

Several documents were produced which support this Early Deployment Plan Final Report.
These documents consist of:

User Service Plan (January 1996)

Technologies Working Paper (June 1996)

System Architecture Working Paper (July 1996)

Incident Management Plan (July 1996)
In the cases of the User Service Plan, Technologies Working Paper and System Architecture
Working Paper, these documents provide detailed documentation of activities included only in

a summary form in this final report. As noted in Section 1.3.1 above, the Incident Management
Plan documents the recommendations for the procedural aspects of ITS incident management.

1.4 VISION, GOALS AND OBJECTIVES

As explained in Section 1.3, the development of a shared vision for the desired end state of the
Indianapolis area transportation system relative to ITS deployment was an early and important
activity in the development of the EDP. Goals and objectives were developed to reflect the

working vision statement.
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1.4.1 Vision Statement

The vision for the Indianapolis area is one of enhanced transportation productivity, mobility,
efficiency and safety within the region with a reduction in energy use and improvement in the
environment through the use of cost effective ITS technologies and systems.

The vision starts with mutual cooperation between agencies and jurisdictions within the region
to plan and implement advanced ITS technologies. The vision is an integrated approach to solve
transportation problems. The vision seeks to improve the use of existing infrastructure and the
choices of users and operators. The vision approaches problems that can be effectively addressed
with the resources available within the region.

The vision for the Indianapolis area applies to all single and multimodal users who travel within
and those who travel through the region. The vision is also for transportation operators and
agencies, and the surrounding community. The vision for the region includes the following
elements:

Evolution

The implementation of ITS technologies within the Indianapolis area will occur in an
evolutionary manner. They will be introduced gradually as the costs and benefits of the
technologies are demonstrated and justified for the region.

Travel Information

Information regarding the transportation system within the Indianapolis area will be
immediately available to users and operators through a variety of devices such as
television, radio, personal computers at home and at work, public kiosks, hand held
mobile devices, roadway signage and other interactive communication devices. Users and
operators will be able to inquire and receive information about current and expected traffic
conditions, travel times, incidents and alternative routes. Users and operators will be also
able to inquire and receive information about transit status and schedules. This
information will allow users to make informed decisions about when to leave, how to
travel, and what route to take.

Traffic Management

The traffic on selected Indianapolis area routes will be monitored and controlled through
an integrated system. Integrated systems will control arterial and freeway operations,
monitor and make adjustments to lane usage, speed limits, ramp access and traffic signals.
The goal of an area-wide system is to maximize the efficiency of the overall network
based on actual conditions. In cooperation with travel information systems, traffic control
operators can notify users of current or changing conditions and thereby redirect traffic or
set drivers”expectations for safer more efficient flow. An incident management system
will identify incidents, dispatch the appropriate response services, and serve to remove
and mitigate the effects of incidents throughout the area.

Commercial Operations
In coordination with national and regional initiatives, commercial carriers will be able to
drive through the region with minimal delays. Commercial carriers will have access to
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traveler information systems that can assist with routing, scheduling and dispatching
optimization.

Electronic Payment Services

Devices will allow users to electronically pay fares and fees with a minimum amount of
delay. Payment systems will collect fares and fees from users and operators in an
integrated manner with other collection systems.

Travel Demand

Users who wish to ride share can immediately determine potential candidates and

dynamically create car pools. Devices such as smart cards, public kiosks and personal

digital assistants will allow users to communicate with each other and work together to

reduce the number of vehicles on the roadway. ITS technologies will allow for detailed
traffic data collection and analysis. This information can support demand management

techniques such as congestion pricing and large employer travel management.

Transit Systems

Public transportation will be more attractive by offering faster service resulting from traffic
signal priority and control of special ramps or lanes. Service will also be improved
through the use of technology to track vehicles, accurately maintain schedules, predict
demand and operate fleets more efficiently with a minimum of downtime and delay.

Users of transit systems can be informed immediately on the status of their chosen route
using a variety of devices such as telephones with services such as audiotext, public

kiosks, personal computers and personal digital assistants. Users will be encouraged to
use transit systems through improved information and easier access to information. Fare

collection will be made easier and more accessible through addressing policies and

barriers.

Vehicle Tracking

Systems will monitor and track the status of commercial carriers, transit operators,
emergency and service vehicles, and hazardous material carriers. These systems will allow
operators to efficiently schedule their services, monitor on-time performance, and quickly
respond to user needs.

Emergency Management

Devices will notify authorities of the need for dispatching emergency vehicles to the site
of a collision or incident. Systems will coordinate the response from fire, police and
medical agencies resulting in fast response in the most appropriate manner. Other systems
will coordinate the removal of incidents to promote the timely return of the travel network
to peak performance.

Navigation

Systems and on-board devices will assist drivers with planning and following safe and
efficient routes throughout the Indianapolis area. These devices will also provide local
information such as services and attractions.
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Pollution

Air pollution will be reduced through improved efficiency and use of transportation
systems including demand management strategies. Dynamic ride-sharing systems will
encourage the use of high occupancy vehicles. Traveler information systems will decrease
the number of vehicle miles traveled through better planning. Public transportation
systems will improve information available to users which will increase the use of public
transit services. Traffic management systems will improve the flow of vehicles and reduce
the level of pollution. Detection systems will monitor vehicle emissions and support
enforcement efforts.

Cooperation

The future of transportation in the Indianapolis area starts with the mutual cooperation
among transportation agencies within the region. All agencies from INDOT to city traffic
agencies to local fire, police and medical service providers will work together to promote
and encourage the most productive and safest operation of the transportation network.
These agencies will work together to plan, design, implement and operate ITS systems in
a cooperative and mutual manner.

Institutional Issues and Barriers

Barriers to deploying ITS technologies and arrangements will be researched and identified.
Legislative initiatives will be developed and submitted where appropriate to reduce
barriers, resolve privacy concerns and encourage arrangements such as public/private
partnerships.

1.4.2 Goals and Objectives
The overall goals of the Early Deployment Plan are to:

Improve productivity.

Improve safety.

Reduce energy use and negative environmental impact.

Improve mobility and accessibility.

Increase efficiency.

Create a state-of-the-art ITS transportation system for the region.
The objectives associated with each of these goals are as follows.
Create a State-of-the-Art ITS Transportation System

To establish an ITS architecture that is:

- open, receptive and adaptable to meet future area architecture and field test needs

- consistent to the maximum degree possible with developing national standards
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To develop and integrate the following systems throughout the area as appropriate:
- Travel and Traffic Management
- Public Transportation Management
- Electronic Payment Services
- Commercial Vehicle Operations
- Emergency Management
Enhance Productivity

To reduce the travel delay and increase the reliability and predictability of moving people
and goods for all transportation users.

To improve the ability of users and operators to perform travel planning using real-time
travel information.

To reduce the operational costs to operators incurred from poorly operating transportation
facilities.

To reduce the scheduling and processing delays and costs to users and operators
associated with the regulation of vehicles.

To reduce the costs and improve the quality of data collection for transportation system
planning, use, operations, maintenance and installations.

Improve Safety

To reduce the number and severity of motor vehicle collisions and associated injuries and
fatalities.

To improve the average response time of emergency services.

To improve the ability to identify, respond, remove and/or mitigate the effects of
incidents.

To improve the Tracking of hazardous material movements, and the response to and
mitigation of the effects due to loss of containment situations.

To enhance personal security on all modes of transportation.
Reduce Energy Consumption and Improve the Environment
To increase the use of public transit and other shared ride alternatives.

To reduce harmful emissions per unit of travel for all transportation modes.
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To maintain and improve air quality standards.
To reduce the energy consumption per unit of travel for all transportation modes.

To reduce the need for new right-of-way requirements and related community disruption
associated with transportation facility improvements.

Enhance Mobility and Accessibility

To improve the accessibility and availability of travel options information to users of all
transportation facilities.

To reduce the variability and to simplify the use of public transportation.
To improve the predictability of travel time for all transportation modes.

To reduce the complexity of scheduling and fee collection procedures for operators and
users of intermodal facilities.

Increase Efficiency
To reduce congestion and associated costs.
To optimize the operational efficiency of goods and people movement on existing facilities.
To increase average vehicle occupancy.
To reduce time lost in intermodal interchange.

To increase capacity of existing infrastructure through ITS Deployment.
1.5 ORGANIZATION OF THE EARLY DEPLOYMENT PLAN

This document has been produced to provide the reader with a summary of the process used,
the data gathered, analysis performed and conclusions reached during the development of an
ITS Early Deployment Plan for the Indianapolis area. This document is divided into the
following sections:

Introduction

This section introduces the overall Indianapolis area ITS deployment effort and the process
leading up to and performing the development of the Early Deployment Plan.
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Needs Assessment

This section summarizes the process and presents the products of the analysis of Indianapolis
area user needs. This information is presented in detail in the separately bound User Service
Plan (January 1996).

User Services Prioritization

This section summarizes the process and presents the results of the effort to identify and
prioritize Indianapolis area transportation problems and appropriate | TS user services. This
information is presented in detail in the separately bound User Service Plan (January 1996).

Technology Assessment

This section summarizes the process and presents the results of the effort to identify, evaluate
and recommend ITS technologies for deployment in the Indianapolis area. This information is
presented in detail in the separately bound Technologies Working Paper (June 1996).

System Architecture and Communications Concept Plan

This section summarizes the analysis and recommendations for an Indianapolis area ITS system
architecture and presents a summary of the recommended backbone communications system
concept. This information is presented in detail in the separately bound System Architecture
Working Paper (July 1996).

Projects

This section describes the ITS programs and projects recommended for deployment in the
Indianapolis area. Each of the 6 program areas is overviewed and individual projects are
described in terms of objective, scope, current conditions, time frame, budget, staffing,
administration and sponsor. Projects have been organized into 6 program areas based upon the
components of the United States Department of Transportation “Intelligent Transportation
Infrastructure.”

Implementation Plan

This chapter presents recommendations for the staged implementation of the EDP and includes
a detailed deployment schedule, costs and an assessment of ITS procurement and contracting
issues and options.

Benefit - Cost Analysis

This section identifies the potential benefits of the major programs included in the EDP. These
estimates are based upon national experience with projects similar to those recommended for
the Indianapolis area.
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Program Management Plan

This chapter presents recommendation for the management of the EDP including the
development of an ITS deployment committee and internal agency management.
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3 sk 20 NEEDS ASSESSMENT

The Indianapolis Area ITS User Service Plan, a plan prepared as part of the development of the
Indianapolis Area ITS Early Deployment Plan (EDP), analyzed the needs of the Indianapolis area
through review of area transportation plans and outreach efforts. The following information
reflects a summary of the findings compiled in the User Service Plan.

2.1 TRANSPORTATION SYSTEM ASSESSMENT

The Indianapolis Metropolitan Planning Organization (MPO) (the Indianapolis Department of
Metropolitan Development) updated its long range transportation plan in July 1995 to reflect the
projects which are fundable into the year 2020. The Indianapolis Transportation Plan Update, along
with several other transportation plans in the Indianapolis area, served as primary sources in
assessing the current and future transportation system in the Indianapolis area.

2.1.1 Highway System

Interstate and U.S. highways are highly prominent features in the Indianapolis area roadway
system. Interstates 1-65, 1-69, I-70, and 1-74 converge in Indianapolis. 1-465, a circumferential
route around Indianapolis, creates a loop around the city and links the four interstate roadways
together. Four-lane U.S. Routes 31 and 40 serve the Indianapolis area and also feed into the loop
created by 1-465. Numerous state and county roads, and city streets form the rest of the
roadway system included in the ITS project study area. Given the number of intersecting major
U.S. and State roadways, the Indianapolis area is appropriately nicknamed “The Crossroads of
America”.

Traffic Volumes

In 1990 there were 3,001,927 daily person trips within the Indianapolis Metropolitan Planning
Area. This number excludes the truck and taxi trips and all the trips with one or both ends
outside the MPA. Of these trips, 702,282 are home-based-work trips (23.4 percent). The
occupancy for these trips was 1.11 persons.

Figure 2-1 represents 1990 traffic flow patterns for the Indianapolis MPA modeling area. It is
evident that state routes, U.S. routes, and interstate highways are high volume corridors in the
region. The estimated daily vehicle miles traveled (VMT) for the MPA modeling area is
26,192,580. Figure 2-2 shows 1990 existing volume/capacity for roadways within the
Indianapolis MPA.

Data from the Indianapolis Transportation Plan Update indicates the daily person trips within the
Metropolitan Planning Area will increase 48 percent from the year 1990 to the year 2020. In the
same period, vehicle miles traveled will increase 69 percent to over 44 million. Figure 2-3
presents the forecasted year 2020 traffic volumes on a roadway network consisting of existing
roadways plus all committed roadway improvements.
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The projects for which funding is available have been identified in the Indianapolis Transportation
Plan Update as the 2020 Cost Feasible Plan. Figure 2-4 shows roadway segments with volume-to-
capacity ratios greater than or equal to 1.1 under the 2020 Cost Feasible Plan. As shown in
Figure 2-4, feasible roadway improvements are insufficient to accommodate forecasted future
travel demand at acceptable congestion levels.

Congestion Levels

Many of the roadways in the northern half of the MPA modeling area within 1-465 are at a
Volume to Capacity (V/C) level of 8 or above, meaning that they are approaching, at, or over-
capacity. Additionally, many of the arterials near the interstate interchanges are exhibiting
capacity problems. Since 1990 there have been a few arterial improvement projects which have
improved the capacity of these facilities. These projects include 86th Street located on the
northwest side of the city and U.S. 31 and S.R. 135 located on the south side of the city.

Congested Interstate Segments:

I-465 from Keystone Avenue to Allisonville Road

I-465 from 1-69 to 1-70

I-65 from the southeast corner of the innerloop to Raymond Street
I-65 from Kessler Boulevard to 38th Street

I-70 from Holt Road to Harding Street

1-69 from 1-465 to 82nd Street

Interstate Seaments Nearing. Capacity:

I-465 from 1-70 to Washington Street (east leg)

I-465 from Brookville Road to I-74

I-465 from U.S. 40 to I-74 (west leg)

I-70 from Harding Street to the southeast corner of the inner loop
1-69 from 82nd Street to 96th Street

Construction Activity

There are many construction projects that are planned within the project study area between
1995 (present) and the year 2020. These projects are being planned by the Indiana Department
of Transportation and the Indianapolis Department of Capital Asset Management as well as
several local agencies. The projects are spread out throughout the project study area, and
include several types of projects.

The following is a list of significant projects that are either currently under construction or in the
planning/design stage. This list was compiled from the Indianapolis Transportation Plan Update.

Committed Projects - 1995-1997 (Major Projects):

1 DCAM Project I-70 at Six Points, New Interchange, cost - $18,891,000

2. INDOT Project I-65 at Marion/Johnson County Line, New Interchange, cost -
$7,200,000
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3. DCAM Project 82nd Street from 1-69 to Hague Road, Roadway Widening, cost -

$3,450,000
4. INDOT Project I-69 at 96th Street, Interchange Modification, cost $2,290,000
5. INDOT Project 1-465 from Emerson to 1-70 (east), Roadway and Interchange

Reconstruction, cost - $110,000,000 (multiple phases)
6. INDOT Project I-70 at S.R. 267, Interchange Modification, cost - $3,326,000

1998-1999 Projects

7. Hendricks County N/S Corridor at 1000 East from 1-70 to U.S. 40, New Roadway,
cost - $11,358,075

8. Fishers Project 96th Street from Allisonville Road to Lantern Road, Roadway
Widening, cost - $10,208,000

Over the next 25 years a large proportion of proposed roadway construction projects will

concentrate on the northeast side of town along the 1-69 and U.S. 31 corridors and on the

southwest side of town near the Indianapolis International Airport. These two areas are
experiencing heavy growth and will most likely continue to grow significantly in the coming

years.

Traffic Signal Technologies

Traffic signal equipment located in the project study area is controlled by a number of different
agencies, As such the technology varies considerably from location to location. There are
intersections that are controlled with electro-mechanical fixed time controllers operating in an
isolated manner as well as solid state controllers with fiber optic interconnection controlled by
a closed loop master. There is no large area computerized signal system in the area. Outside
of the Central Business District, most of the signals are on arterial routes which are
interconnected. Traffic signals at the interstate ramps are interconnected to one another but may
not be interconnected to the other signals on the arterial. All of the agencies involved are in a
continuous process of updating their signal systems and installing new systems.

Commercial Vehicle Operations/Freight Movements

As a hub for a number of Interstate, U.S., and State Routes, the Indianapolis area major
roadways serve as a transportation facility for inter-state transfer of goods and services,
Approximately 63 percent of the trucks entering the project study area travel through without
making any deliveries.

The truck route system in the Indianapolis area is generally comprised of all Interstate, U.S., and

State Routes, with the exception of U.S. 31 (Meridian Street) south of 86th Street to Washington

Street. In addition to these routes, a number of local streets are also included in the truck route
system.
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Most of the truck termini are located within one-half mile of the Interstate System. The only
intermodal facility for container/trailer transfer between rail and truck is located in the Conrail
Avon yard on the west side of the project study area.

Freeway Accidents

Accident rates (accidents per million vehicle miles traveled) for major study area freeway
segments have been calculated. These rates are useful in identifying the relative accident
incidence, one measure of roadway safety, of various roadways. This analysis utilized 1992,1993
and 1994 accident data provided by the Indiana Department of Transportation.

Between 1992 and 1994 the growth in the number of accidents on the analyzed segments
outpaced the growth in travel. From 1992 to 1994, the total number of accidents on all segments
analyzed increased by approximately 20 percent, from 1,943 to 2,342. During this same period,
the total vehicle miles traveled increased only approximately 4 percent, from 208,787,625 to

217,351,284, This relationship is reflected in the increase in the overall accident rate from 0.56
accidents per million vehicle miles (MVM) to 0.66 accidents per MVM.

Accident rates on the analyzed freeway segments ranged from 0.25 accidents per MVM (1-65
from 1-465 to Greenwood Road) to 1.34 accidents per MVM (1-65 from Meridian Street to
Raymond Street). The highest accident rates are found on the high volume freeway segments
near the Indianapolis International Airport and which pass through the Indianapolis central
business district.

Accident rates increased on 15 of the 23 segments studied. The segments consisting of 1-65 from
1-465 to 38th Street/Guion (164 percent increase) and 1-465 from 1-70 to 1-74 (107 percent
increase) showed the greatest increases.

Emergency Response

Because of the many jurisdictional boundaries within the project study area, several emergency
response agencies exist to provide local and regional emergency assistance. Local police agencies
include the Indianapolis Police Department (IPD) and several smaller community police agencies
(i.e. Speedway, Lawrence, Beech Grove, Greenwood, Fishers, etc.). Each county has a County
Sheriffs department. The Indiana State Police is also available in the event of an accident in each
county within the project study area. The fire departments and ambulance services are
responsible for providing emergency medical care and emergency health care transport in the
event of a serious accident within their specified jurisdictions. To reduce the impacts that an
accident has on the roadway system and ensure public safety, these agencies must quickly be
able to secure the scene, safely detour traffic around the incident, and clear the incident.

Currently, the IPD and the Marion County Sheriff3 Department share a common communication
system (Indianapolis-Marion County Communications Center). Emergency response agencies
communicate with one another through hotline numbers or radio communications. Incoming
emergency calls are channeled through local phone systems to the appropriate jurisdiction.

The *“*North” District of the Indianapolis Police Department is experimenting with a system which
allows an officer to preempt traffic signals from the police vehicle, stopping cross traffic and
allowing the police vehicle to proceed through the intersection. The system range is flexible
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and appears to work well when utilized properly. The system has the capability to expand its
present uses. The Washington Township Fire Department is also currently utilizing an
emergency vehicle signal preemption system along 86th Street.

Key Issues/Deficiencies

Reoccurring, severe traffic congestion is not currently a problem throughout most of the
Indianapolis area. However, there are localized problem areas where high traffic volumes,
commuter trip peaking characteristics and roadway geometrics combine to frequently
produce moderate congestion during peak travel periods, including weekday morning and
evening commutes, holidays and weekends. Severe localized traffic congestion is
experienced in association with several Indianapolis area special events, including RCA
Dome, Market Square Arena and Indianapolis Motor Speedway events. Regional travel
demand forecasting modeling indicates that current localized congestion will significantly
increase geographically in severity over the next 20 years.

Roadway construction season is shortened due to sub-freezing winter temperatures,
focusing major construction within a period of approximately 8 months. There are many
major construction projects planned for the next 5 years that will have significant traffic
control and congestion impacts, especially the reconstruction of the 1-70/1-65 commons
section of highway through downtown Indianapolis. Construction has and will continue
to pose major challenges in terms of maintenance of traffic flow and protection of the
safety of motorists and workers.

There is no centralized regional control of traffic signals in the Indianapolis area. Many
traffic signals throughout the Indianapolis region utilize relatively antiquated signal
hardware, although these systems are continuously being upgraded as resources permit
and the number of closed-loop signal systems is increasing. Arterial street traffic flow
could benefit greatly through the introduction of more advanced signal hardware, software
and timing strategies.

Relative to many major urban areas, the incidence of traffic accidents on Indianapolis area
freeways/interstate segments is not high. However, many accidents do occur, including
those which involve fatalities and/or considerable personal or property damage and the
traffic delay associated with major accidents is significant. The number of accidents will
increase as traffic volumes rise in the future. One of the difficulties in reducing the
numbers of accidents has been the inability to perform detailed analysis of regional
accident patterns due to the unavailability of consistent, geographically precise accident
data. Establishment of an improved data collection and analysis capability is needed. In
both the short and long terms, ITS has the potential to significantly decrease the number
of accidents and their impacts to traffic operations.

2.1.2 Transit System

The Indianapolis area within Marion County is served by the Indianapolis Public Transportation
Corporation, known as METRO Bus and other public transportation companies contracted by
the City of Indianapolis. The Town of Speedway has its own public transportation provider in
addition to METRO Bus service. Transit service includes 39 fixed routes that operate primarily
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in a radial manner from the central business district of Indianapolis. Public transportation
ridership is estimated at 29,700 daily linked transit trips, which account for about 1 percent of
total daily person trips. Additionally, fixed-route and demand responsive transportation services
are provided by taxi companies, private organizations and social service agencies.

Approximately 1250 vehicles are used to provide these alternate transit services.

Key Issues-Future, Unmet Needs

Like many urban areas, the Indianapolis area transit system does not serve a significant
volume of regional trips and ridership levels have eroded over the last 20 years. Many of
the remaining transit system riders, including seniors and lower income residents, depend
entirely upon transit for their travel needs. Further, the majority of the growth in the
Indianapolis area is occurring in relatively low density outlying areas where traditional
fixed-route transit service is usually not economically viable. Demand-responsive
neighborhood shuttle type “‘smart™ transit service and other services made possible
through ITS technologies can significantly improve transit responsiveness.

In addition to the common problems of inadequate resources and a dwindling ridership
base, the ability of Indianapolis area transit providers to meet riders needs has been
disrupted by a significant reorganization of regional transit administration and operations,
the result of which has been a fracturing of responsibilities among multiple providers.
One of the promising outcomes associated with the reorganization has been the institution
of a Mobility Manager office to oversee and coordinate the various components of the
regional transit scene. A single source administrative coordinator focusing on overall
mobility needs creates a number of opportunities for improving transit in conjunction with
ITS.

2.1.3 Multi-/Intermodal Facilities

Airport/Air Travel

Sixteen (16) non-military airports serve the Indianapolis area. The Indianapolis International
Airport is the only airport with scheduled commercial carrier flights and contains three runways
with a maximum length of 10,000 feet. Eight of the sixteen airports listed below serve as general
aviation reliever airports for Indianapolis International.

« Eagle Creek Airport

«  Downtown Heliport

»  Greenwood Municipal

« Hendricks County (new airport near Danville)
« Indianapolis Metropolitan Airport

» Mt Comfort Airport

»  Shelbyville Municipal

« TerryAirport

In 1994 the Indianapolis International Airport processed 6.5 million passengers, 200 daily
departures (average), 241,347 operations (landings and take-offs), and approximately 596,000 tons
of cargo. It is served by 18 commercial passenger airlines.
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Currently, there are plans to construct a new Mid-Field Terminal Complex southwest of the
existing terminal near 1-70 and Bridgeport Road. Primary access to the new terminal, parking,
garage, and surface parking will be via a new I-70 interchange in the vicinity of 1-70 and

Bridgeport Road (Six Points Interchange).

Intercity Rail

According to information from the 1995 Indianapolis Transportation Plan Update, there are two
Class | (national) railways in the Indianapolis area:

1 Consolidated Rail Corporation (Conrail)
2. CSX Corporation

There are no Class Il (regional) railways in the Indianapolis area. There are four Class Il (short-
line) railways:

1. Indiana Rail Road Company

2. Indiana Southern Railroad

3. Indianapolis Union Railway

4, Louisville and Indiana Railroad Company

AMTRAK provides passenger service from Chicago to Cincinnati over the Conrail lines.
Key Issues/Deficiencies

Airport traffic congestion can at times be relatively heavy. Major development and
construction is planned for areas around the airport. This activity will increase traffic
volumes and congestion in the area.

Indianapolis includes junctions of several major interstate highways which are heavily
utilized by commercial trucking firms. This generates relatively high levels of truck traffic
on some facilities and increases the significance of truck related safety issues, especially
accidents involving hazardous materials.

2.2 OUTREACH PROGRAM

The Indianapolis Area ITS Outreach Program served as a basis for prioritizing ITS program

areas/projects that address user needs in the Indianapolis area. The Indianapolis Area ITS

Outreach Program is ongoing and consists of newsletters, surveys, interviews, and workshops.

This combination of items and events helped develop a prioritization framework that will guide

deployment of ITS program areas and projects. The outreach program serves not only in the

user needs prioritization process, but will continue throughout the planning and deployment of
Indianapolis ITS initiatives. The Outreach Program is essential in analyzing user needs as they
evolve through time.
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Newsletters

With a mailing list of over 350 individuals who represent a wide array of transportation issues,
newsletters form an integral part of the outreach program. In August 1995, the first Indianapolis
ITS newsletter was sent out to inform potential stakeholders of the ITS Early Deployment Plan
development process. This newsletter invited interested individuals to the first Indianapolis
Area ITS workshop held on August 23, 1995. Additional newsletters were used and future
newsletters will be used to inform stakeholders on the status of planning and deployment
processes of ITS programs and projects in the Indianapolis area.

User Needs Questionnaire

The Indianapolis ITS User Needs Questionnaire was the first of three preliminary steps used to
assess Indianapolis ITS user needs. Agency interviews and an outreach workshop were the
second and third preliminary steps. Questionnaires were distributed to private citizens and
individuals affiliated with state, regional and local governments, and commercial operations.
Individuals receiving the questionnaire represented motorized modes of transportation including:
transit, highways, trucking, aviation, intercity rail, and intercity bus.

The questionnaire identified problem areas, problem area suggestions, user need priorities, and
project ideas. Congestion, incident management/emergency response, and poor transit services
were the most frequently reported problems. The questionnaire listed traffic control, incident
management, and emergency vehicle management as the most needed user services. The results
of the questionnaire formed a basis for discussion of problem effects and problem causes at the
Prioritization Workshop discussed in chapter three.

Stakeholder Interviews

Representatives from public and private transportation agencies were interviewed to help
identify agency goals and responsibilities, transportation problems in the Indianapolis area, ITS
technologies already in use, ITS funded projects, and to discuss projects or suggestions that
might improve the Indianapolis area transportation system. Interviews provided an opportunity
to solicit detailed comments from agency representatives that might not be expressed through
the other outreach efforts such as the questionnaires and workshops.

The most frequently reported problems during the interviews included congestion, regional/
agency coordination, signing and availability/ accuracy of traveler information, inadequate
funding for staff/transportation improvements, and lack of adequate transportation facilities.
The results of the interviews were presented at the Prioritization Workshop in October 1995.

Outreach Workshop

Forty people attended the outreach workshop held August 23, 1995. Workshop attendees
included representatives from local and state governments, regional agencies, commercial
operations, and consulting firms. The purpose of this workshop was three-fold. First, the
workshop sought to educate stakeholders about ITS and the early deployment planning process.
Secondly, tasks completed by the Oversight and Steering Committees in July 1995 were
summarized. The third purpose of the workshop was to identify transportation problems and
propose solutions that would address user needs.
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In the breakout sessions workshop attendees, broken into five discussion groups, listed obstacles,
problems, and trends interfering with the Indianapolis Area ITS vision and proposed solutions
to overcome those obstacles. Responses to the breakout questions were highly varied and
reflected special interest areas of each breakout group. Three groups listed lack of transit/
alternative modes and coordination as significant problems.
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g‘m 3.0 USER SERVICES PRIORITIZATION

I

A workshop held on October 17 and 18,1995 served to define the highest priority transportation
problems of the Indianapolis area and to select the program components of an ITS strategic plan
to address these problems. - The Prioritization Workshop utilized the results of the outreach
workshop, local agency interviews, and the user needs questionnaire to identify and prioritize
user needs and user services. The results of the prioritization workshop formed the basis for
selecting appropriate program areas and projects.

Twenty Steering Committee members attended the Prioritization Workshop. Organizations
represented at the workshop include the following:

Indiana Department of Transportation (INDOT)
The project consulting team:
- BRW, Inc.
Battelle
- DKS Associates
- First Group Engineering
Planning and Development Concepts
Federal Highway Administration (FHWA)
Indianapolis Metropolitan Planning Organization
City of Indianapolis

Overriding Factors

In the course of considering the relative significance of various user needs and potential ITS
services, the project Steering Comrnittee identified a number of important, overriding factors.
These Overriding Factors were used as a compass throughout the process of problem and service
prioritization to ensure that the results of the effort adequately addressed critical underlying
issues.

The Overriding Factors are:

Region-wide Perspective
Safety
Funding/Sponsor
Multi-Modal
Serves Many
. Building Block
 High Visibility
Creative
Early Winner
User Acceptance (preserve privacy)
Low Risk/High Pay-Off
Ease of Deployment
Maximize Available Resources
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User Needs ldentification

To identify user needs, attendees of the workshop first distinguished problem causes from
problem effects. A list of problems identified through the outreach program was used as a basis
to distinguish problem effects such as congestion from problem causes such as incidents. Based
on group discussion, the major problem effects in the Indianapolis area were identified as
follows:

Congestion
a. Recurring
b. Non-Recurring (construction, accidents, special events, etc.)
Safety
Insufficient Travel Alternatives
Air Pollution

Workshop participants then identified and prioritized problem causes. Prioritization of problem
causes indicated what user needs within the Indianapolis transportation system should be
addressed.

TABLE 3.1
FINAL PROBLEM CAUSES PRIORITIZATION
Problem Cause Problem Area Votes
Incidents (poor management, response) Highway 15
Maintenance/Construction Planning, Operations Highway 11
Inadequate Capacity Highway 7
Lack of Transit Service Transit 7
Poor Arterial Flow/Signal Coordination Highway 6
Poor Institutional Coordination/Jurisdictional Cooperation Institutional 6
Travel Time Information Highway 4
Safety (Accidents) Highway 3

Maximum votes = 18 (if each participant cast one of his/her four votes for the problem cause)

The above eight problems were formally acknowledged as those which would be utilized to
guide prioritization of user services and development of program areas and projects. It was
noted that other problem causes would not necessarily be ignored and that projects would be
considered which addressed problem causes not included on this list.

User Service Prioritization

User service prioritization activities followed problem identification and prioritization at the
workshop. The Steering Committee formally acknowledged the twelve user services shown
below to be the most appropriate services to address user needs and therefore the most
important services to be addressed in Indianapolis area. The user services shown below were
used to guide the preparation of the program areas and projects within the Early Deployment
Plan. 1t should be noted that other user services were not ignored during the preparation of
the EDP, however, and that future projects will be considered which address problem causes not
included in Table 3.2.
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TABLE 3.2
TOP USER SERVICES

Incident Management

Traffic Control

Public Transportation Management
Pre-Trip Travel Information

En-Route Driver Information

Route Guidance

Demand Management and Operations
Emergency Vehicle Management
Hazardous Materials Incident Response
Emergency Notification and Personal Security
Traveler Services Information

En-Route Transit Information
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i BY |4 ) TECHNOLOGY ASSESSMENT

)

This report analyzed the various technologies and strategies available to implement the twelve
Intelligent Transportation System (ITS) user services identified in the Indianapolis Area ITS User
Service Plan (January 1996) as high priorities in the Indianapolis area. Based upon their relative
costs, implementability and effectiveness in accomplishing goals and objectives identified by
Indianapolis area transportation stakeholders, specific technologies and strategies are
recommended for implementation.

The technology assessment described in this report includes four main components:

1 a descriptive Evaluation of alternative technologies;

2. a Trade-Off Analysis of alternative ITS technologies and user service delivery strategies;
and

3. a list of Highest Potential Technologies/Strategies for consideration in the development
of Indianapolis area ITS applications.

The technology evaluation represents a primer, or sourcebook, of current and emerging ITS
technologies. The various technologies available to perform required ITS functions are
introduced and described in terms of their performance and cost.

The trade-off analysis compares combinations of both individual ITS technologies and user
service delivery strategies. These strategies consist of alternative approaches which may be
technology non-specific or which combine several technologies according to a particular service
delivery philosophy. The trade-off analysis utilizes a combined quantitative/qualitative
assessment methodology that generates a numeric score, similar to a benefit/cost ratio. This
ratio describes the relationship between the implementability of the system configuration (in
terms of cost, maturity, etc.) and its effectiveness in satisfying Indianapolis area ITS deployment
goals and objectives.

Based upon the evaluation of ITS technologies and on the results of the trade-off analysis, the
most promising technologies and strategies for deployment of the twelve high priority
Indianapolis ITS user services are identified. These technologies and strategies are those which
should be given first consideration when developing specific Indianapolis area ITS projects.

The evaluation involved review of current and emerging ITS technologies. The various
technologies available to perform required ITS functions are introduced and described in terms
of their performance and cost. The trade off analysis evaluates these technologies relative to
their appropriateness for deployment in the Indianapolis area.

The technologies and strategies evaluated in this section are organized according to the common
functions they perform, such as surveillance, communications, etc. As part of the process to
develop a recommended system architecture for Indianapolis area ITS deployment, the twelve
high priority user services identified in the Introduction to this report were mapped against the
17 ITS functions identified in the United States Department of Transportation/ITS America
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National ITS Program Plan. These relationships are shown in Table 4.1 of the technology

evaluation document.

For the purposes of this technology assessment, the 17 ITS functions have been aggregated into
seven categories as shown in Table 4.1. This table summarizes the technologies evaluated for

each function.

TABLE 4.1

SUMMARY OF TECHNOLOGIES

ITS FUNCTION

TECHNOLOGIES

Surveillance

Advanced Detection Systems
CCTV

Vehicle Positioning Systems
MAY DAY

Weigh-in-Motion (WIM)
Electronic Tags

Communications

Cable-Based Communications
Wireless Communications

Traveler Interface

Broadcast Audio

Interactive Media

Information Displays
Passenger Information Systems

Navigation/Guidance

Satellite-Based Location
Land-Based Location
Inertial Navigation
Toll Tag Location

Map Data Matching
Dead Reckoning

Route Guidance Systems
Teletext

Video Text

Video Text

Variable Message Signs
Automated Kiosks
HAR/AHAR

In-Vehicle Sensors

Restraint Systems

Collision Avoidance

Lane Control

Driver/Vehicle Performance Monitoring

Control Strategies

Traffic Signal Control
Freeway Traffic Control
Traffic Control Algorithms

Data Processings

Traffic Prediction
Database Processing
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The technology evaluation identified candidate ITS technologies and strategies and described
their relative performance and costs. The tradeoff analysis compares alternative ITS technologies
and strategies in terms of their appropriateness for deployment in the Indianapolis area. The
trade-off analysis uses a quantitative/qualitative assessment methodology that generates a
numeric score, similar to a benefit/cost ratio. This ratio describes the relationship between the
implementability of the system configuration (in terms of cost, maturity, etc.) and its
effectiveness in satisfying Indianapolis area ITS deployment goals and objectives.

Although it would be possible to implement the 12 user services with all the functions, it is also

possible and very logical to implement the user services with the best configuration option in
place for short- and long-term success. Alternative system configurations with less than full

functionality would not be expected to be as beneficial as those that include a complete set of
functions. However, a reduced level of functionality might be appropriate for the initial phases
of implementation or may actually meet the pertinent needs of the users of that service. Itis
also possible that a given system option might be appropriate for implementation for a user

service in which full deployment may require a major investment that does not correspond to
an equally large benefit.

The trade-off analysis included the following steps:

identification of technology/strategy alternatives;

definition of technology/strategy alternatives;

development of regional goal and implementability factors for use in the quantitative
comparison of alternatives; and

preparation of summary results.

For each of the twelve Indianapolis area high priority user services, alternative
technologies/strategies were developed. These alternatives were organized around the ITS
functions that are applicable to each user service, as identified in the System Architecture Working
Paper.

The following is a summary of descriptions of the alternative configurations for the twelve ITS
User Services in the core group.

Incident Management Services
The providing of en-route driver information service was divided into three configuration items:

Surveillance Strategies
Data Processing Strategies
Information Reporting/Detour Strategies

Traffic Control Services
The providing of traffic control services was divided into three configuration items which are:
Control Strategy

Surveillance Methodology
Control Algorithm
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Public Transportation Management Service

The providing of en-route driver information was divided into four configuration items, which
are:

Data Collection
Data Processing

Dissemination Techniques
Transit Priority

Pre-Trip Travel Information Service

The providing of en-route driver information service was divided into two configuration items
which are:

Data Processing Strategies
Dissemination Methods

En-Route Driver Information Service

The providing of en-route driver information service was divided into four configuration items
which are:

Data Processing Strategies
Surveillance Methodology
Navigation Methodology
Dissemination Methods

Route Guidance Service

The providing of en-route driver information service was divided into three configuration items
which are:

Data Processing Strategies
Surveillance Methodologies
Dissemination Methods

Demand Management & Operations Service

The providing of en-route driver information service was divided into two configuration items:

HOV Control
Congestion Pricing
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Emergency Vehicle Management Service

The providing of en-route drive information to emergency vehicles was divided into two
configuration items:

Emergency Fleet Management
Emergency Vehicle Priority

Hazardous Materials Incident Response Service

The providing of hazardous materials information was divided into three configuration items
which are:

In-Vehicle Haz-Mat
Electronic Cargo
Automatic Notification

Emergency Notification and Personal Security Service

The providing of en-route driver information was divided into three configuration items:
Driver & Personal Security
Collision Notification
HAZMAT Notification

Traveler Services Information Service

The providing of en-route driver information was divided into two configuration items:

Information Services
Dissemination Methods

En-Route Transit Information Service
The providing of en-route transit information service was divided into three configuration items:

Data Processing Strategies
Surveillance Monitoring
Dissemination Methods

A modified trade study analysis was performed on the alternative systems identified above.
Two sets of factors were utilized in this analysis that were developed based on steering
committee input into the factors members felt were pertinent to the deployment of ITS elements.
The first set of factors addressed the difficulty in implementing the system alternative and is
called implementability factors. The second set of factors used related to the degree which the
configuration satisfied the regional goals and were simply called regional goal factors.
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Evaluations were performed among the alternative configurations for a particular user service.
The ratings given to the cost of alternatives for a user service were based on a qualitative
assessment of the cost against one another. Weights of each evaluation factor were assigned,
based on the results of a survey of key steering committee members regarding the priority of
these factors. Ratings were assigned by the consultant team and revised, based on comments
by the steering committee at a monthly workshop. Equal ratings given to the cost of system
alternatives in two different user services do not imply that these alternatives are equal in cost.
Due to the nature of this analysis procedure, it is not possible to compare the ratings that were
given to alternatives in different service bundles.

A preliminary comparison of alternatives for each user service was performed by plotting the
regional goal satisfaction (benefits) against the implementation difficulty (costs) in a two
dimensional graph. In this analysis, the benefits are all relative assessments of the degree to
which the regional goals are satisfied by each alternative and the costs are relative assessments
of the difficulties that will be encountered during implementation of that strategy. Although this
process is based on a qualitative assessment, the resulting graphs, provide valuable insights into
the trade offs involved in selecting a particular ITS strategy for a specific user service. As a
result, the following technologies are recommended as a means to implement the recommended
system architecture and achieve the desired ITS user services.

Table 4.2 show the preferred technologies/strategies for implementation in the Indianapolis
Region.
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TABLE 4.2

PREFERRED TECHNOLOGIES/STRATEGIES

Incident Management

Traveler Reports

Freeway Service Patrols
Accident Investigation Database
Preplanned Detour Routes

Traffic Control

Freeway Controls

Arteria Traffic Management
Automated Surveillance
Traffic Adaptive Control

Public Transportation

Automatic Vehicle Location
Automated Scheduling and Dispatch
Information Dissemination via
Telephone /FAX

Partial Transit Priority

Pre-Trip Travel Information

Dynamic Databases
Telephone/M edia Dissemination

En-Route Information

Dynamic Databases

Advanced Detection Devices
Traveler Reports via Cellular Phone
Differential GPS

Radio and VMS Dissemination

Route Guidance

Dynamic Database
Advanced Detection
In-Vehicle Displays

Demand Management

Ramp Meters with HOV On-Ramps
Real-Time Congestion Pricing

Emergency Vehicle Management

AVL
Emergency Vehicle Priority at Signals

HazMat Response

Cargo Contents
Databases

Emergency Notification

Manual Driver Security
Rural MAY DAY

Traveler Services

Private Sector Information
Hand Held Devices
Information Kiosks

En-Route Transit Information

Transit Scheduling
GPS/AVL
Synthetic Voice Annunciators
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5.0 SYSTEM ARCHITECTURE

As part of the EDP development process, a conceptual system architecture for the Indianapolis
area ITS was identified. The conceptual architecture is intended to illustrate how the various
components of the ITS relate to one another at a functional level, focusing on the flows of data
between and among the various major ITS components.

The architecture development effort focused on the 12 highest priority Indianapolis area ITS user
services (see Section 2.0) and began with an identification of the functional needs associated with
each of the 12 services. This identification was made by mapping the user services against the
17 ITS functional needs identified in the National ITS Program Plan (March 1995). Table 5.1
illustrates the results of this exercise.

After identifying which functions apply to each of the user services, the functions themselves
were analyzed, focusing on the interrelationships between and among user services. Based on
this analysis, physical and logical architectures were developed for each user service. The logical
architecture defines the conceptual or functional components of each user service and the tasks
they perform. The physical architecture identifies the physical components associated with each
user service, such as surveillance and data processing subsystems, and how they communicate
with one another.

Both the physical and logical architectures of each user service were depicted graphically and
described. Drawing upon the individual user service architecture diagrams, a single high-level
architecture diagram was developed focusing on groupings of user services and functions and
the major communication flows between ITS elements. This diagram is shown in Figure 5-1.
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TABLES.1
INDIANAPOLIS PRIORITY USER SERVICESVS. ITSFUNCTIONS

User Services

Incident Management

Public Transportation Management
Pre-Trip Travel Information

En-Route Driver Information

Demand Management and Operations
Emergency Vehicle Management

Traffic Control
Route Guidance

Hazardous Material Incident Response

Emergency Notification and Personal

Traveler Services Information

En-Route Transit Information

Applicable Functions

Traffic Surveillance

Vehicle Surveillance

Inter-Agency Coordination

1-Way Mobile communications

2-Way Mobile Communications

Stationary Communications

Individual Traveler Interface

Payment Systems

Variable Message Displays

Signalized Traffic Control

Restrictions Traffic Control

Navigation

Database Processing

Traffic Prediction Data Processing

Traffic Control Data Processing

Routing Data Processing

In-Vehicle Sensors/ Devices
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Figure 5-1: Recommended Indianapolis Area ITS Conceptual System Architecture
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a lis Area
6.0 PROJECTS
s :

INTRODUCTION

This chapter details the Indianapolis ITS program areas and projects that have been developed
through the survey, interview, and workshop processes described in the preceding chapters of
this document. Prior to this discussion, however, is a summary of the process that was used to
identify Indianapolis Area transportation system problems causes and problem areas
documented by the Indianapolis Area User Service Plan (January 1996) and the framework for
developing ITS solutions to these problems.

INDIANAPOLIS AREA TRANSPORTATION PROBLEMS

The process that was used to identify the highest priority problems of the Indianapolis Area
transportation system was described in the Indianapolis Area ITS User Service Plan (January 1996)
and included eight major problem causes and problem areas to carry forward as the subject of
future workshops and in the preparation of the EDP. These major causes and problem areas
were identified as follows:

Cause Problem Area
1 Incidents (Poor management/Response) Highway

2 Maintenance/Construction Planning, Operations Highway

3. Inadequate Capacity Highway
4. Lack of Transit Service Transit

5 Poor Arterial Flow/Signal Coordination Highway

6 Poor Institutional Coordination/ Jurisdictional

Coordination Institutional
. Travel Time Information Highway
8.  Safety (Accidents) Highway

DEVELOPMENT OF PROGRAM AREAS AND PROJECTS

Based on the consensus reached from discussions and workshops held by the Steering
Committee, the aforementioned prioritized transportation problems were then directed toward
the development of program areas and projects. The development of Indianapolis Area ITS
program areas and projects were guided by and based on the Federal Highway Administration
(FHWA) core infrastructure requirements for the Advanced Traffic Management Systems (ATMS)
and Advanced Traveler Information Systems (ATIS) for metropolitan areas. The core

infrastructure concept was initially presented in the Indianapolis Area ITS User Service Plan
(January 1996) and includes the following five elements:

1 Regional Multi-modal Traveler Information Center
2. Traffic Signal Control Systems(s)
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3. Freeway Management System(s)
4, Transit Management System(s)
5. Incident Management Program

Use of these elements is a cornerstone for the early deployment of the Indianapolis ITS. Future
program area and project initiatives identified by the FHWA will enable the Indianapolis system
to be directly compared and coordinated with other metropolitan area systems because its
architecture will be parallel to the national system architecture.

Using the national core infrastructure elements as a base, a list of program areas was derived

based on the results of a prioritization workshop held by the members of the Steering Committee

in October 1995. This workshop considered the results of the outreach workshop, local agency
interviews, and the user needs questionnaire. The final six program areas include four of the

FHWA core elements, as well as two additional areas for public-private partnerships and

technical and planning support. The program areas are as follows:

Multi-Modal Traveler Information System
Freeway Management System

Traffic Signal Control Systems

Transit Management Systems
Public-Private Partnerships

Technical and Planning Support

The Steering Committee also identified a number of Overriding Factors to be used as a
benchmark to assess the performance of the ITS service areas selected to address the identified
transportation problems. These factors include:

Region-wide Perspective
Safety

Funding/Sponsor
Multi-Modal

Serves Many

Building Block

High Visibility

Creative

9. Early Winner

10.  User Acceptance (preserve privacy)
11. Low Risk/High Pay-Off

12.  Ease of Deployment

13. Maximize Available Resources

The six identified program areas are those that can have the largest impact on the highest

priority transportation problems and address the largest number of overriding factors for the

Indianapolis area. Within these program areas are a collection of interrelated projects that

address a common set of program objectives. As the EDP matures and the results of deploying
specific user services become available, it is expected that modifications and additional user

services will be considered and amended into the plan. New initiatives resulting from the

National ITS Program Plan will also likely require a periodic update to the plan.
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INDIANAPOLIS AREA ITS PROJECTS BY PROGRAM AREA

The following sections present specific ITS projects organized by program area. Each program
area sections begins with a description of the program area, its rationale and its expected

program results. Following the program area description, the following information is presented
for each project:

Project Objective

Summary of Current Conditions
Scope

Location

Technology

Administration

Time frame

Budget

Staffing

Sponsor

(Program Area 5, Public-Private Partnerships, is structured as follows: Description; Scope and
Partnership Agreement; Time Frame; and, Partnership Benefits.)
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PROGRAM AREA: 1 - Multi-Modal Traveler Information System

DESCRIPTION:

The goal of this program area is to expand on the existing and planned
ITS traveler services information architecture to provide a comprehensive,
integrated, multi-modal traveler information system to serve the needs of
travelers and operators in the Indianapolis area.

Traveler information services have been identified as a priority need that
is targeted for early deployment in the Indianapolis area. The intent is to
make traveler information accessible to travelers at home or work to

support pre-trip planning and while en-route, whether using a private
vehicle or public facilities such as public transit terminals or highway rest
stops to help the traveler locate routes, desired points of interest, or critical
local services. This user service provides a variety of traveler information
including conditions on roadways, construction activities, congestion,
accident or hazard information, transit information, wide area travel
information, intermodal connection options, and other travel-related data.

Current information system capabilities in the Indianapolis area include
19 local radio stations that broadcast periodic traffic reports, accident and
hazard information. WIBC is one of several major radio providers of
traffic information, and they have established an Internet Home Page that
is currently being expanded.* Data sources include the State Police,
county sheriff 3 departments, Metro Traffic, and a link to information on
the Metropolitan Emergency Communications Agency 3 (MECA) computer
system. Three local TV stations monitor police scanners, Metro Traffic
reports, and the Marion County computer, and they provide viewers with
periodic traffic reports. INDOT is in the early stages of developing an
Internet Home Page that will eventually be able to link travelers to a
variety of traveler information services. The Annual Capital Improvement
Plan provides funding for METRO Bus”Downtown Customer Information
Center, and METRO Bus plans to replace its centralized computer system
with a distributed network of microcomputers. The plan also provides for
the installation of public information services, including kiosks, signs, and
carousels at bus stops in the downtown area. In addition, METRO Bus”
travel center is installing an automated public information telephone
system that will provide route information directly to callers without
human operators.

The three projects in this program area focus on:
L Developing a detailed system design for the Indianapolis area

multi-modal traveler information system based upon the system
architecture and communications concepts established in this EDP.

1 See discussion in Program Area #5: Public-Private Partnerships for further information on links with WIBC.

#23489

Indianapolis ITS Plan
6-5 Final Report: July 1996



2. Creating the basic infrastructure needed to support a traveler
information system, including coordination of hardware
infrastructure and inter-agency communications. This
Communication infrastructure, or ““Data Pipe”, to link traveler
information services with the TOC and other transportation
organizations such as METRO Bus. Early projects will implement
the parts of the Data Pipe which connect the various field elements
of the freeway management system (see Program Area?2), such as
closed circuit television surveillance equipment, with a Traffic
Operations Center (TOC) to be located in downtown Indianapolis.
Linking the TOC with METRO Bus and MECA wiill also occur
early in the deployment of the infrastructure. Over time, the
infrastructure will be expanded in conjunction with the siting of
additional traveler information and freeway management field
elements. Expansion will also incorporate organizations in the
eight counties bordering Marion County and link to neighboring
regional systems including 1-65 in Louisville and along the Borman
Expressway (1-80/94) in Northwest Indiana.

3. Providing selected communication technologies that distribute and
display traveler information from the Traffic Operations Center
(TOC) in a manner appropriate to a wide audience of travelers and
operators. Information dissemination methods include the
following:

Expanded Internet information service that visually displays
current traffic conditions and locations of construction,
accidents, congestion, as well as multi-modal information.

A dedicated 24hour phone line, tied in to the ATIS, through
which travelers can obtain up-to-date information on
construction situations, congestion, accidents or hazards,
transit information, yellow pages, and other related data.

Kiosks that offer similar traveler information located
strategically in downtown and suburban malls, airports,
business areas, and other appropriate locations.

Expanded media and cable TV information services. Real-
time traffic information will be provided directly to TV and
radio stations.

RATIONALE: The program area supports all of the Overriding Factors:

Region-Wide Perspective
Safety

Funding/Sponsor
Multi-Modal

Serves Many
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Building Block

Highly Visible

Creative

Early Winner

User Acceptance

Low Risk/High Payoff

. Ease of Deployment

. Maximize Available Resources

EXPECTED

RESULTS: This program area will address most of the Problem Causes and User
Services.
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Implementation Timeframe

Year Year § Year
1 MULTI-MODAL TRAVELER INFORMATION SYSTEM 2 )3 fais oo
1.1 Backbone Communication Infrastructure
111 Communication Infrastructure Specification and X
Preliminary Design
112  Northeast Corridor Data Pipe Elements X 1 X
113 Link METRO Bus and MECA Systems to the X X
Data Pipe
114 Regional Data Pipe Expansion X X X
115  Establish Links with Regional Systems X X
1.2 Multi-Modal Traveler Information Dissemination
121 Automated Telephone System X | x
122 Internet Site X
1.23 Kiosks X X X X
124 Media, Cable TV X X X
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PROJECT:

1.1 - BACKBONE COMMUNICATION
INFRASTRUCTURE

Objective:

This project includes the system design, development, and
deployment of a multi-modal traveler information communication
infrastructure for the Indianapolis metropolitan area. This
infrastructure will support the collection, integration, processing,
and dissemination of transportation data and related information
among transportation organizations, emergency service agencies,
the media, and other providers and users, including the traveling
public.

The backbone of the communications infrastructure will be a
regional hub and spoke configured fiber optic cable network
connecting a Traffic Operations Center (see Program Area 2,
Freeway Management System), other key transportation and
communications agencies, and the various field elements of the
freeway management and traveler information systems.

This project can be thought of as the collector, processor, and
disseminator of multi-model traveler information. Multi-modal
traveler information flows through the Data Pipe from its origin,
through the Traffic Operations Center (TOC), and on to its final
destination. The TOC schedules and manages these exchange
processes in a way that is transparent to the user, providing
required traveler information that is timely, accurate, reliable, and
targeted to the needs of its users.

All relevant traveler data are collected and processed through the
TOC, and all interested users have a single place to turn to obtain
the information that they require. In this way, data throughout the
Indianapolis metropolitan area can be managed and distributed in
common formats under predictable schedules through a robust
system. The infrastructure replaces multiple sources of traveler
information, different modes and formats for disseminating these
data, and conflicting data standards, schedules, and message
content. The success of this system is predicated on a recognized
need and willingness of all participants to share multi-modal
information among themselves and with all interested end users.

The approach to establishing this infrastructure will be an

evolutionary one, beginning with a few key existing organizations
and linking traveler information data inputs and outputs, starting
with the Northeast Corridor, into an integrated system under the
control of the TOC. An underlying principle is to begin with
smaller, manageable components, demonstrate system functionality
and benefit, and then expand to include additional components at
a pace the system can effectively handle. This infrastructure and

#23489
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Current Conditions:

its communications architecture are expected to support emergency
service providers, METRO Bus, the City of Indianapolis, selected
counties, and other support organizations in the Indianapolis area.
A high-level system concept for the Data Pipe and communications
backbone infrastructure is illustrated in Figure 6-1.

Traveler information is expected to include current traffic and
roadway conditions, including information on congestion,

accidents, construction activities, volumes and speeds, and weather
as it effects roadway conditions. Information on public

transportation will include transit routes and schedules, parking,
real-time performance data, expected trip times, system delays, and
multi-modal route planning. The system will offer route selection
and trip planning support to travelers. All relevant institutions,
agencies, and organizations will be included in the strategic
planning process to assure access to all needed traveler
information, the development of appropriate information exchange
protocols, and long-term commitment and support of the system.

This project will implement common communication formats,
protocols, standards, and network management strategies.
Compatibility with other communication infrastructures in the
region, as well as with national standards, including compliance
with the National Architecture, are important objectives. The
vision for the area communications system in support of this
approach is a hub and spoke fiber optic network that will be
developed incrementally.

As described in the summary discussion to this program area, the
provision of current traveler information in the Indianapolis area
is quite limited. Currently there is no publicly operated traveler
information system in operation in the area. The information that
is available is provided by several area radio and TV stations and
includes media generated traffic reports that are based on data
derived from the State Police, Sheriffs”departments and Metro
Trafficreports. Thus, the media currently serve as the primary
mechanism for transmitting information on traffic and roadway
conditions to travelers in the Indianapolis area. In addition to the
limitations of the traffic condition data, media broadcasts generally
lack the timeliness and reliability needed to serve the pre-trip and
en-route trip planning needs of the traveling public. They have no
consistently reliable way of identifying and tracking information
on incidents, congestion, speeds, or volumes, and such an
unstructured approach to traveler information lacks the
appropriate traffic management system within which informed
operators can effectively respond to real-time conditions.

Indianapolis ITS Plan
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Scope:

Projects in Program Area 2 of this EDP, Freeway Management
System, will implement a freeway management system in the
northeast section of the Indianapolis metropolitan area that could

serve as a model for the rest of the area. As discussed under
Program Area 2,the Indiana Department of Transportation
(INDOT) has initiated the development of an Advanced Traffic
Management System on the Borman Expressway in Northwest
Indiana. This includes some of the elements also needed for a
traveler information system, including a fiber optic backbone cable,
along with data gathering and data dissemination capabilities such
as CMS, spread spectrum radio, cellular communications, Internet
Homepage travel information, and an electronic bulletin board
service.

This includes the evolutionary deployment of a backbone
communication infrastructure that can serve as a model for the
Indianapolis area. INDOT also manages traffic incident data
through its dedicated crew of Hoosier Helpers on the Borman
Expressway and Interstate 65.

The Metropolitan Emergency Communication Agency (MECA) is

a multijurisdictional cooperative communications organization with
membership from most of the fire and police agencies in Marion
county. MECA provides the County with a centralized
communication hub for incident response, serving 32 political
subdivisions in the Indianapolis area.

METRO Bus is setting up a computer network in the Indianapolis
area to enhance its communications capabilities. The Early
Deployment Plan for Indianapolis specifies an integrated approach
to designing and deploying a traveler information system that will
be tied in to and coordinated by a Traffic Operations Center.
METRO Bus” communications system, based on distributed
microcomputers tied together under a common network, will be
connected to the TOC.

With very little linked infrastructure currently in place and
multiple agencies managing traveler information as best they can,
an integrated approach is needed.

This project includes five phases. The first three phases design the
backbone communications infrastructure and implement it in the
Northeast Corridor and links key agencies to the Traffic Operations
Center. The other two phases expand the infrastructure
throughout the Indianapolis region and implement links to key
systems beyond the region.

Indianapolis ITS Plan
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1.1.1 - Communication Infrastructure Specification and Preliminary
Design

The preliminary system design for the backbone communications
infrastructure will build on the current transportation information
distribution systems and proposed systems, based on the updated
understanding of users and their requirements, coupled with an
understanding of available information technologies. This
information will provide a road map for developing a more fully
integrated information system, creating public/private partnerships
in support of the system (see Program Area 5.0), and showing
where the various functions fit into the institutional structure.

The traveler information system plan must take account of similar
plans and systems in adjacent areas. As the geographic extent of
the Indianapolis system extends outward and as inter-regional and
inter-state traveler information becomes more useful for
Indianapolis travelers, this system will need to be well coordinated
with comparable external systems in order to provide for the
seamless exchange of information across these boundaries. This is
why a careful early approach is important to long-run success.

The system specifications that are developed through this process
will provide guidance for procuring various services and
identifying and guiding vendors who are experienced in these
kinds of communication systems.

1.1.2 - Northeast Corridor Data Pipe Elements

This project implements the communications infrastructure
connecting the freeway management and traveler information
system field elements in the Northeast Corridor with the TOC, and
links the TOC with MECA and METRO Bus.

It is proposed to install fiber optic cable along about 10.5 miles of
[-465 between Keystone Avenue (SR 431) and Pendleton Pike
(US 36/SR 67) and radially out from 1-465 for about five miles
along 1-69/SR 37. This will provide backbone coverage for the
Northeast Corridor. This line will be further linked to the TOC in
downtown Indianapolis primarily along 1-70 for an additional 9
miles. This will form the first major step in establishing the
foundation for the hub and spoke plan for the communication
infrastructure. Figure 6-2 illustrates the components of the Data
Pipe, including those pieces implemented in project phases 1.1.2
and 1.1.3.

#23489 Indianapolis ITS Plan
6-13 Final Report: July 1996



Jo

S
&

1-70

\ SOURCE: CITY OF INDIANAPOLIS, PLANNING DIVISION

Legend
E B M Fiber Optic Cable

= = & Frame Relay

. Moelropolitan Emergency
Communications Agsncy

-~ METRO Transit

O Traffic Operations Center

Figure 6-2

Northeast Corridor Data Pipe Communications Infrastructure



The Traffic Operations Center (TOC) serves as a hub between
transportation data inputs and outputs. The Data Pipe radiates out
from this hub in a set of “‘spokes” that will be located along key
transportation corridors, based on decisions made under 1.1.1
above. The two main components of the TOC include an
Advanced Traffic Management System (ATMS) and an Advanced
Traveler Information System (ATIS). The functional relationship
between these two systems is illustrated in Figure 6-1. The broad
functions of traffic control and systems management are contained
in the ATMS. Transportation data generally flow into the ATMS
where they can be processed, displayed, and used to support
traffic management decisions. Operators can see current traffic
conditions visually displayed, learn of accidents or other freeway
incidents from several different sources, or identify changes in
roadway speeds and congestion from freeway detection systems.
They can respond to this information by adjusting Changeable
Message Signs, ramp meters, or traffic signals, or by notifying
other agencies, such as MECA, to dispatch emergency response
vehicles. They also supply data to the ATIS which further
processes the information and makes it available through a variety
of technologies to travelers, agencies, or other end users.

The ATIS is an automated computer system that accepts data
processed through the ATMS as well as directly from other
sources, such as METRO Bus and national or regional weather
sources. The ATIS fuses data from different sources, reformats the
data as needed, and makes the data available to various devices to
assist travelers in their pre-trip planning and en-route guidance.
The data offer real-time information to travelers about current
conditions detected through the ATMS, METRO Bus, MECA and
other sources. The ATIS offers multi-modal information that can
be used to facilitate mode shift as well as more efficient travel.

Thus the Data Pipe facilitates the acquisition, flow, transformation,
and final disposition of transportation data. Once the detailed

design and architecture for the Data Pipe have been developed and
approved, a prototype system can be built and tested. The early
objective will be to serve a traffic control function as well as a
traffic monitoring function to aid in information dissemination on
traffic conditions. The Data Pipe will need to be set up in a step-
wise, evolutionary fashion, including the following components:

Data gathering devices and sources. In order to be able to
most effectively manage- traffic in congested urban
corridors, it is helpful to acquire accurate, real-time data on
transportation conditions. This would include information
on volumes, speeds, accidents, construction-related
congestion, and the variability in these indicators at
different times of the day. Thus, an important component

#23489
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of the Data Pipe backbone infrastructure includes such
devices and sources as the media, video surveillance
cameras, Hoosier Helpers and other incident detection
capabilities, freeway detection devices that measure speed
and congestion, ramp meters and other signal devices,
cellular input,construction schedule information, and
Changeable Message Signs. Data on emergencies and
incidents are communicated to the ATMS through MECA.

Advanced Traffic Management System. The TOC includes
an ATMS which houses computers and display devices to
support the processing and management of transportation
data derived from the variety of devices and sources
described above. The effective management of the data
includes understanding how to take data in different forms
from a variety of agencies and devices, and processing
those data so that they can be disseminated to end users in
a user friendly form that is consistent with the intended
uses of the data. Data management also includes
responsibility for understanding user needs and
requirements and managing the TOC in a way that is
responsive to those needs. Management of these data
streams requires compliance with approved access

procedures and preservation of data integrity within the
system.

Advanced Traveler Information System. This facility will
include a computer information server that can receive and
further process (fuse) traffic information coming in
primarily from the TOC. Relevant data also will be
acquired from other sources, such as METRO Bus. What is
of importance to the ATIS is a clear specification of what
data will be acquired by the system and what form those
data will take. Digital, audio, and video traffic surveillance
data will be collected in the ATMS and transmitted over
the Data Pipe to the ATIS for fusion, processing, and
distribution to users.

Traffic Operations Center. The TOC ties all the parts of
the infrastructure together and manages the system so that
the appropriate data are being- collected, processed, and
disseminated to the users who need those data. The TOC
acts as a nerve center that is linked with METRO Bus~
transit information system,MECA, INDOT, and other
agencies. The deployment of a TOC is discussed in Project

2.34.
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A communication network. Communications will be set
up to connect the data collection devices with the
information distribution devices. Initially, these
communications can be built upon existing telephone lines,
supplemented where necessary with wireless systems. A
fiber optic cable will be installed in the Northeast Corridor,
between that corridor and the TOC, and along selected
additional corridors. Installing a backbone cable system in
key corridors at the beginning stages will lay the
groundwork for a system that can serve a wide variety of
information and communication needs in the future and

will eventually be tied in with an area-wide system.

Data dissemination devices. The ATMS and the ATIS will
share the capability to process and fuse the incoming data
and export the formatted data over the communications
backbone to a variety of end users. These include
transportation agencies as well as individual travelers. The
devices include roadway information aids such as CMS;
information broadcasting devices that keep Internet users,
Cable TV viewers, and media sources informed; and,
individual vehicle route guidance devices that are now
coming onto the market.

Setting up a backbone infrastructure on a prototype basis in the
Indianapolis Northeast Corridor will serve two important
objectives: 1) address immediate high priority needs in this sector
for congestion management, and 2) showcase the benefits of this
multi-modal traveler information system to the rest of the area.
Eventually, many new applications for the use of this
infrastructure will emerge, along with new users for these
capabilities. Much of this future demand cannot be precisely
quantified at this time, but evidence in other locations strongly
suggests that this basic foundation will support many diverse and
beneficial applications down the line.

1.1.3 - Link METRO Bus and MECA to the Data Pipe

This project links METRO Bus and MECA to the Data Pipe via
connections to the TOC. The METRO Bus connection is to the
ATIS component of the TOC and allows AVL-collected, real-time
vehicle location information to be processed and distributed from
the TOC to transit station signs, kiosks and other distribution
outlets. The MECA connection is to the ATMS component of the
TOC and will allow the exchange of traffic and incident response
data during roadway incidents and regional special events. The
METRO Bus and MECA connections will be made using telephone

#23489
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data lines immediately and will be replaced by fiber optic
connections as Project 1.1.2 is completed.

METRO Bus currently provides transit and traffic information to
local media broadcast stations. In addition, METRO Bus is
receiving funding under the Capital Improvement Plan to develop
its downtown Customer Information Center as well as replace their
centralized computer system with a distributed network of
microcomputers. METRO Bus is also planning to install public
information services, including kiosks, signs, and carousels at bus
stops in the downtown Indianapolis area, particularly at the
downtown transit store. And finally, METRO Bus~ travel center
has installed an automated public information system that
provides route information directly to callers without human
operators.

MECA is another important manager of transportation information,
particularly focusing on freeway incidents and emergency
management in Marion County. MECA coordinates police, fire,
the county sheriff, health services and towing services to meet
county-wide needs.

This project element assures that METRO Bus and MECA are
institutionally linked to the TOC, both as providers and recipients
of transportation data through the Data Pipe structure. MECA wiill
feed incident data to the ATMS, where it will be evaluated and
used, for example, to adjust ramp metering or post appropriate
messages on the CMS system. The data will be passed on to the
ATIS where it will be further processed and fused with other
relevant data to provide real-time alerts to travelers about current
roadway conditions. METRO Bus will link directly to the ATIS,
providing data on transit schedules and vehicle location to aid
transit travelers. Buses can also serve as probe vehicles,
monitoring and providing feedback on traffic conditions along
their routes. Later developments can include the provision of real-
time transit performance data to travelers to encourage and
support mode shifts and increase overall transit ridership.

METRO Bus and MECA management will be included as central
players in the backbone planning process, and the institutional
mechanisms will be put in place to provide for the integration of
METRO Bus and MECA into the TOC development plans. A more
detailed discussion of METRO Bus can be found in Program
Area 4, Transit Management Systems.

1.1.4 -Reqgional DataPipe Expansion

This project phase expands the Data Pipe to support the siting of
freeway management and traveler information field elements in

Indianapolis ITS Plan
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Location:

Technology:

congested corridors and other key locations throughout the
Indianapolis region. This expansion will also include selective
links to agencies in counties outside Marion County based on the
spread of congestion and the activities, needs and capabilities of
these agencies.

A long-term objective of the development of this communication
infrastructure is to effectively manage traveler information
throughout the Indianapolis metropolitan area and with
surrounding counties. These counties provide much of the traffic
flow in and out of the immediate Indianapolis area in terms of
commuters, through traffic, and commercial traffic. It will be
important to take a long-term view of the integrated growth of this
system in the strategic planning process to include an expansion
of both the geographic coverage of the system and the inclusion of
a wider set of regional transportation and traveler information
agencies and organizations. These issues are addressed in the
systems architecture project.

1.1.5 - Establish Links With Regional Svstems

The project phase establishes selective linkages with ITS systems
beyond the Indianapolis region, including the 1-65 corridor in
Louisville and the Borman Expressway in Northwest Indiana.

A national vision for ITS systems that is embodied in the ITS
National Program Plan seeks to provide for a seamless linking
across the country of local, state, and regional transportation and
traveler information systems under a common architecture. While
the architectural aspects of this system compatibility will be
attended to at the front end of the strategic planning process
(element L.1.1), this Project must address the need to eventually tie
the Indianapolis infrastructure in with regional networks. Thus,
data will be able to be shared among regional TOCs along
communication links from adjacent systems that can be tied
together.  This will also include provision for institutional
relationships and agreements that encourage and support data
sharing and joint regional decision making.

Initially, the Data Pipe will implemented within the Northeast
Corridor, between the corridor and the TOC and between the TOC
and METRO Bus and MECA. Later, the infrastructure will expand
regionally and to selected ITS systems beyond the Indianapolis
region.

The Data Pipe will be required to be operational 24 hours a day,
and appropriate fail-safe technology will be needed to maintain
this level of operational performance on a continuing basis.

#23489
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Administration:

Time Frame:

The Data Pipe will use fiber-optic cable, microwave, spread-
spectrum radio, hard-wired RF, automated telephone systems,
cellular communications, the Internet, CMSs, CCTV cameras, ramp
meters, or a combination of technologies appropriate to the
11.76

The intent is to use existing communication technologies where
possible in the initial phase and develop new systems as necessary
and as resources permit. The more advanced technologies will be
implemented in the Northeast Corridor from the outset for
demonstration purposes.

Data gathering technologies characterized by lower speed data
requirements will be implemented first. This cost effective
approach can be accomplished initially over phone lines. Later
higher capacity digital communication lines can be installed that
will support video data and more complex data transmission
requirements. Wireless communications are another option that
can be considered to supplement the current and early
infrastructure, depending on available resources. Budgets
permitting, the most important communication links should be
based on the installation of fiber-optic cable.

It is recommended that INDOT hire and supervise qualified
consultants to participate in the planning and development of this
Data Pipe system. INDOT, working with a team composed of
METRO Bus, the City of Indianapolis, MECA, and other key
stakeholder agencies as may be appropriate, should establish
facility sites, decide on the technologies to be implemented first,
and conduct a study of user requirements for traveler information
(as outlined in element 1.1.1), to guide the design and deployment
of the backbone infrastructure. It will be important to assure
coordination across each of the Projects, such as 2.3, since the
backbone infrastructure cross-cuts several other project areas.

The design and development of the Data Pipe will begin in Year 1.
Setting up the initial system and incorporating METRO Bus”
information network into this system will primarily occur during
Year 2 to 5. Once established, the system will operate and evolve
as the need dictates and the resources allow. The Project should
be evaluated in Years 4 and 5 to measure performance
effectiveness and to identify where improvements can be made
and where further expansion and development of the system
makes the most sense. Expansion of the Data Pipe throughout the
Indianapolis region will occur according to the pace of the
expansion of freeway management system and traveler information
field infrastructure.
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Budget (Years 1-5):

Staffing:

Sponsor:

Design Construction
$729,300 $497,700

During Years I-2: 0.7 person-hours
During Years 3-5:  1.15 person-hours

Total
$1,227,000

INDOT is recommended to sponsor this project.
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PROJECT: 1.2 - MULTI-MODAL TRAVELER INFORMATION
DISSEMINATION
Objective: The objective of this project is to deploy advanced multi-modal

Current Conditions:;

traveler information dissemination devices in selected locations of
the Indianapolis metropolitan area and link them to the ATIS in
the Traffic Operations Center in order to provide travelers with
accurate, current traveler information. The information
dissemination equipment will be located in a few selected areas
where the need is greatest and where the public exposure will be
high. These will also be locations where communication links with
the TOC can be established quickly and cost-effectively. Once
these services are in place and operational, they will be tested and
evaluated both for their reliability and their ability to meet the
publicks needs for traveler information. After that, they will be
expanded as appropriate throughout the metropolitan area, and
eventually to outlying areas.

Note that Program Area 2, Freeway Management Systems, also
includes projects which involve motorist information along the
freeway/interstate systems, specifically changeable message signs
(CMS). Changeable message signs have been documented in
Program Area 2 because they relate so closely to the functions of
freeway traffic management and because control of the signs will
be performed from the Advanced Traffic Management rather than
the Advanced Traveler Information system components of the
TOC.

METRO Bus currently operates an automated telephone system for
transit users. They provide callers with pre-recorded taped
messages on their system, similar to a regular telephone answering
machine. By entering a specific METRO Bus route number, the
caller can hear a static message describing that route. This is
currently the only such automated phone system in place in the
Indianapolis area. The information is static, as opposed to
covering current, real-time events and conditions.

INDOT operates an Internet site that offers limited traveler
information primarily because it is relatively early in its
development and the kinds of traffic and related data that could
enhance this service are not yet readily available in the
Indianapolis area. The address for this site is:
<http://www.ai.org/dot> There is also a commercial site that is
being privately operated by a local radio station personality, Big
John Gillis of WIBC, who calls himself the “radio personality and
flying traffic guy.”” His internet address is:

<http://www .hi-tech.net/bigjohn> This site provides weather
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Scope:

information and a map for the state, and other general items of
interest.

Traveler information kiosks are not yet in use in the Indianapolis
area. However, a kiosk which provides weather and community
information is located at the Indianapolis International Airport.

Program Area 1.0 describes the range of media capabilities and
reports that include information of interest to travelers. Cable TV
has not yet been used as a medium for providing traveler
information to the viewing public.

Although some headway has been made in several of these areas,
none of them are tied into a centralized data management system.
The information that is disseminated is developed on an ad hoc
basis, is not coordinated with other information sources, and is
current on only a sporadic basis.

This project includes four phases, devoted to an automated
telephone system, an Internet site, kiosks and cable TV and other
media outlets.

1.2.1 - Automated Telephone System

This project would design and implement an automated, multi-
modal telephone system that would allow travelers to consult a
computerized menu of travel information choices, including
construction, congestion, special event and multi-modal
information. This system will initially be devoted to roadway
information and will include a rninimum of “‘real-time” traffic
congestion information. The amount of real-time data will increase
over time as this information becomes available and as the
resources required to manage the data become available. It will be
important to market this system carefully so as to avoid unmet
expectations regarding the volume of real-time data. The system
will ultimately incorporate the transit information currently
provided by METRO Bus (and which will be enhanced in Program
Area 4, Transit Management Systems.

An automated telephone system is one of the easier advanced
traveler information systems to implement, and it requires
relatively little operator attention and maintenance. It can be a
more or less stand alone system, and it can be located almost
anywhere convenient, though a logical location would be in the
TOC to facilitate management of information sharing with the
variety of data sources coming into the ATMS. This system allows
a user to dial in from any touch tone telephone and select a
particular topic area of interest from a tree branching type of menu
structure. Static messages are stored on tape and played back on
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the request of the user. The system is highly reliable and does not
require much maintenance or operator attention.

The more advanced telephone systems incorporate dynamic traffic
information data that are frequently and automatically updated to
reflect real-time, current conditions. Modern digital systems no
longer use audio tape and instead directly translate text into
synthesized speech. When the user punches in the appropriate key
sequence on a touch tone phone, the system returns with a voice
synthesized version of the message. On-line synthesized user
instructions lead the caller through the steps and key sequences
needed to get to the information they desire.

The advanced telephone system is typically revised and updated
frequently to reflect current information on a variety of
transportation topics, such as traffic speeds, travel time, and
incidents. Current information can be fed to the system

automatically as frequently as every five minutes. This can include
information on road construction and maintenance, traffic
advisories, congestion, road closures, travel time from one
requested landmark to another, and other traveler information.

The kinds of traveler information to be initially provided in
Indianapolis on this system will be limited by the available
communications technology and type of available traffic data to
static information on the wider Indianapolis area with more
current data derived in the Northeast Corridor. Later

implementation of this telephone system will cover more real-time
traffic information, and the updating of the system itself will be
automated through the TOC. Therefore, as the sophistication of
the information collected and compiled in the ATMS advances, the
currency and detail of traveler information made available to users
through the ATIS can also expand. Full implementation of this
system requires full implementation of the ATMS and ATIS
systems and the communications infrastructure to collect the data.

1.2.2 - Internet Site

This project enhances the existing INDOT Internet web page to
create a comprehensive, regional source for multi-modal on-line
travel information. Like the automated phone system described
under Project 1.3.1, the web page will evolve over time, starting
with “static”- information like construction schedules and
incorporating dynamic, real-time information like roadway specific
travel times and speeds as this data becomes available through
freeway management system detection and surveillance.
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By virtue of the capabilities of the Internet, there are numerous
opportunities to partner with other web page publishers, both
through the placement of electronic “links™ within the respective
pages and through data sharing. Private sector opportunities in
this area are discussed in Program Area 5, Public-Private
Partnerships.

INDOT currently has a home page on the Internet as noted earlier.
At this time the traveler information available on INDOT% site is
fairly limited, with no real-time traffic information, and no mapped
data on traffic conditions for Indianapolis. But having a start on
the world wide web gives INDOT an excellent foundation from
which to build for the future.

Using the existing site as a starting point, the next step is to
identify what sources of existing useful traveler information data
are currently available that can be incorporated into a restructuring
of INDOT3 site. The Internet provides a networked medium for
interagency data sharing. Various agencies, such as MECA and
the City of Indianapolis, can establish electronic mechanisms to
automatically transfer data to the existing Internet site. Data on
construction activity, roadway maintenance, and lane closures, do
not require as frequent updating as speed or accidents, and they
can be transmitted through the TOC to the Internet site. The
Internet then becomes the central touchstone where individual
travelers or other agencies that desire such information can turn to
for travel data.

Another step in the process of elaborating the Internet capability
is to systematically determine how much and what kind of
demand exists in the region for browsing on the Internet for
traveler information, as well as who is likely to be able to gain
access to this technology. The Internet is still a relatively new
technology, and not everyone has easy or frequent access to it.
Currently access is more likely through a place of business than it
is through the home. This will effect in the near term the
likelihood that travelers will turn to the Internet for pre-trip
planning kinds of information. Therefore, some consideration
must be given to matching the kinds of data available, the kinds
of data that will be most useful to travelers, and the accessibility
of the Internet to those travelers. A likely early development
scenario is that much of the Internet access will involve
inter-agency coordination and information sharing. Using the
Internet to exchange data among organizations is likely to precede
individual travelers using the Internet for travel planning.
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Early in the development of the Internet as a traveler information
tool in Indianapolis will be the need to coordinate its development
to avoid overlaps in the functions of the various agencies.
Decisions will have to be made regarding whether there will be a
single site with all the relevant traveler information or several
more specialized sites that are linked to each other. A computer
will be dedicated to the Internet site. Another issue to be resolved
is the capacity of the Internet data path. INDOT currently uses a
TI line that has large capacity and bandwidth. This should be
adequate for further site development.

A later phase in the development of the Internet as a traveler
information tool will involve the acquisition of real-time traffic
information and effective ways of displaying that information.
Several state DOTs around the country have developed Internet
sites that show maps of the major freeways with color coded
indicators of traffic speed and the ability to update the display
frequently. On these more sophisticated maps, travelers can view
icons that designate construction sites, incidents, and other relevant
traveler data. By clicking their computer cursor on these icons,
they gain access to additional data about the incident, for example.

For this kind of Internet system to work, appropriate
communications need to be provided. The hardware and software
allow web servers to manipulate graphics and other information
formats that can enrich the quality of the presentation of traveler
information. The web server needs to organize and prepare the
data in the most useful format to best meet the needs of the end
user. Each of the major agencies represented on the Internet, such
as INDOT, MECA, and METRO Bus, could have their own web
home page with links to each other as well as to a variety of other
useful traveler information. This effort could be coordinated by
INDOT.

A further advance in Internet capability might involve detailed
route finding and itinerary building, based on user requests.
Itinerary planning requires a separate powerful database and
computer program to handle the location information (detailed
street map addresses for example), route finding capability, “‘yellow
pages’ information on such destinations as banks, gas stations,
restaurants, and the like, and a range of multi-modal data. As
these systems increase in complexity, they begin to take on
dynamic route planning which takes into account actual conditions
(speed, accidents, congestion) on route segments rather than
typical “‘average’ conditions, and also true inter-modal linking that
takes account of park-and-ride facilities, METRO Bus schedules,
and traffic routes and current conditions.
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1.2.3 - Kiosks

This project implements traveler information kiosks at key
locations including major shopping and employment centers,
regional transit facilities, major special event travel destinations
and interstate rest areas. During the first two years of the project,
kiosks are recommended at the following three locations:

Castleton Mall
a major Northeast Corridor employer
at the Downtown Customer Information Center

Other future potential kiosk locations include other major METRO
Bus stations and the airport.

Based in part on the operating experience of these kiosks,
additional kiosks will be implemented through the Indianapolis
region in conjunction with deployment of freeway management
and transit data collection systems and implementation of the Data
Pipe backbone communications infrastructure.

A kiosk is like a comprehensive, interactive ATM machine. They
usually start out providing static traffic information, and they can
be upgraded as more real-time data become available to accept a
live data feed from the ATIS to the kiosk. This provides frequently
updated traveler information on traffic speed, road congestion, and
incidents. Kkiosk screens are typically touch sensitive. They use
phone line communications and dial up connections like a modem.
The dial up process is automated, and the kiosk may communicate
and exchange data with the ATIS every five minutes or more
frequently as necessary.

Each kiosk will be linked over telephone lines through the TOC
with the ATIS computer. These kiosks will provide multi-modal
data, including information on major highway construction
throughout the metropolitan area, METRO Bus schedule and park
and ride data, and, as the data allow, real time traffic data for the
Northeast Corridor area.

These data will be expanded in later years as more real time data
become available to the ATMS. Also, the number of kiosks can be
expanded as demand and resources allow, eventually creating a
network of kiosks throughout the metropolitan area.

1.2.4 - Media, Cable TV

This project develops relationships between INDOT and media
providers of travel information and implements expanded/

#23489

Indianapolis ITS Plan
6-27 Final Report; July 1996



enhanced media travel information dissemination through linkages
to TOC travel data.

As with the other dissemination services discussed above, the
presentation of traveler information through the local media will
go through an evolutional process that is largely dictated by the
data available, the communications systems in place, and the
development of the capacity of the TOC to manage the data.

Initially data such as live surveillance video derived from cameras
in the Northeast Corridor may be transmitted through a video feed
to the local media stations. It will also make sense to focus on
construction sites or other traffic ““hot spots™ in the Northeast
Corridor or elsewhere in the metropolitan area. Information that
is available in electronic form can be “dumped” to a dumb terminal
and made available to the media to access and incorporate into
their programming as they see fit. This information may be
provided free of charge; however, the possibilities for selling this
information or exchanging it for other resources should be
pursued. This is one of the issues that should be considered by
the Deployment Committee described in Program Area 6,
Technical and Planning Support.

Later developments of this capability will include live video feed
from INDOT controlled freeway surveillance cameras. This
information would be made available at the discretion of INDOT.
A further enhancement beyond a straight video feed will involve
the TOC packaging the traveler information and, in effect, making
a presentation or telling a story. After the capability and
communications are in place to provide this level of service, it will
be appropriate to sit down with media and cable TV
representatives to explain what it is possible to do with mapped
displays and real time traffic data, and then determine just what
the media and their viewers want to see and in what form it
should best be presented.

The unique aspect of cable TV, compared with other media outlets,
may be access to a dedicated channel where extensive traveler
could be presented. Alternatively, this service can be treated only
as a distribution system where short (sometimes only 10 second)
feeds can offer live clips of current traffic conditions, congestion,
or incidents on selected roadway segments. An additional outlet
could include government local (typically county) access channels
that provide traveler information clips as a community service.
Before traveler information can be brought to cable TV in
Indianapolis, it will likely be necessary to install several to a half
dozen live surveillance cameras in critical locations. This project
will include at least four such cameras in the Northeast Corridor
area, strategically located to be able to cover the critical congestion
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Location:

Technology:

Administration:

Time Frame;

Budget (Years I-5):

Staffing:

Sponsor:

or problem areas, with specially located cameras to cover
construction areas. Once these are in place, the information can be
fed to local cable TV through the TOC.

Initial deployment of these traveler information dissemination
systems will be in the Northeast Corridor of Indianapolis. The
automated telephone system will be centrally located, and the
recommended site is at the TOC. As discussed above, INDOT
already has an Internet site and there are others in the region that

address some elements of traveler information. Location in not a
critical issue for the Internet, and INDOT is the logical point of
coordination for all sites that address traveler information. Kiosks
will be initially located in busy travel locations, including the
airport, key transit stations, and in the Northeast Corridor. The
media is not itself location dependent, but will rely on data
gathering devices that need to be strategically located. The
location for these devices is discussed under the appropriate
Project descriptions.

Initially most of the dissemination technologies will be linked to
the TOC/ATIS by standard telephone cable or wireless. The most
current technologies (hardware/software) will be acquired for
kiosks, the automated telephone equipment, and the Internet.

INDOT will administer contracts to set up the automated
telephone service, provide and install kiosks, and as needed to
expand the Internet capability to provide for the display of
real-time mapped traffic conditions. The private sector, working
with INDOT, is expected to develop and expand media capabilities
as discussed above.

Each of these information dissemination services is expected to be
deployed and operational by year 5 at the latest. Over time
additional kiosks will be installed and tied into the TOC/ATIS.
The Internet site will undergo continuous enhancement to improve
the provision of traveler information. The media are expected to
do likewise.

Design Construction Total
$98,600 $185,400 $284,000
During Years I-2: 0.5 person-hours

During Years 3-5: 0.77 person-hours

INDOT is recommended to sponsor this project.
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PROGRAM AREA: 2 - Freeway Management System

DESCRIPTION:

This program area consists of an integrated freeway management system
capable of monitoring traffic conditions on the freeway system, identifying
recurring and non-recurring flow impediments, implementing appropriate
control and management strategies (such as ramp metering) and providing
critical information to travelers through infrastructure-based dissemination
methods, such as changeable message signs. The objective of this program
area is to develop a comprehensive cost-effective freeway management
system for the study area that will reduce congestion and accidents and
improve incident detection, response and clearance along the freeways and
provide for the integration of other program areas.

The ultimate vision for the study area includes the development and
implementation of a traffic operations center (TOC). The TOC would be
comprised of two separate but interconnected functional components; an
Advanced Traffic Management System (ATMS) and an Advanced Traffic
Information System (ATIS). The ATMS would use high technology
strategies, components and communications to receive, process, analyze
and distribute real-time traffic data for congestion and incident
management purposes along the freeway segments within the study area.
The ATMS would require regular analysis and updating of control
strategies, and provision of adequate operations and maintenance
resources to support the system operational objectives. The ATMS
would also provide real-time traffic data to the ATIS in a processed
format such that the ATIS could further analyze and refine the data, if
necessary, prior to disseminating to pre-trip and en-route travelers via
kiosks located at major retail and employment centers, an Internet
Homepage, an automated telephone system, cable television, other media,
etc.

The implementation of ATMS for freeway management purposes have
demonstrated measurable benefits over an extended period of time and
across a variety of Measures of Effectiveness (MOE?%), including travel
time, travel speed, freeway capacity, safety, fuel consumption and
emissions. Analyses of systems in several metropolitan areas, including
Seattle, Minneapolis, Detroit, Chicago and locations in California, indicate
the following system benefits can be achieved.

Travel time decreases of 20% - 48%

Travel speed increases of 16% - 62%
Freeway capacity increases of 17% - 25%
Accident rate decreases of 15% - 50%
Significant reduction in fuel consumption
Significant reductions in vehicle emissions

In addition, the benefit/cost ratio of implementing freeway traffic
management is also more attractive than freeway expansion. For example,
the cost associated with expanding approximately 31 miles of 1-465 from
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RATIONALE:

EXPECTED
RESULTS:

three to four lanes per direction and for interchange reconstruction would
be approximately $30 million per mile (Table 6-4, page 2, Task 40
Summary and Final Report, Draft, Indianapolis Transportation Plan
Update, July 1995) and would result in roughly a 33 percent capacity
increase. Whereas, the cost associated with implementing freeway traffic
management over this same segment, which would be expected to result
in a conservative 20 percent capacity increase, would be approximately
$300,000 to per mile. In other words, over 60 percent of the capacity
benefit would be achieved at one percent of the cost.

The freeway traffic management system in the Indianapolis area should
provide an open architecture to allow for future expansion and
technologies and possible links to other regional systems. The ultimate
system may include CMS's Hoosier Helpers, ramp metering, CCTV
surveillance cameras, an advanced detection system, HAR, HOV bypasses,
HOV lanes, an express bus/park-n-ride system, cellular hotline, automated
enforcement, in-vehicle detection and/or communication devices,
improved communication links, computers and monitors and a fully
functional TOC with an adequate number of trained personnel.

The freeway traffic management system will be needed to support other
program areas, such as:

1) Multi-Modal Traveler Information System
3) Traffic Signal Control System
4) Transit Management System

This program area supports the following Overriding Factors:

. Region-Wide Perspective
. Safety

. Multimodal

. Serves Many

. Building Block

. Early Winner

. High Visibility

. Low Risk/High Pay-Off

Full implementation of a freeway management system would address the
following Problem Causes:

Incidents (poor management, response)
Inadequate Capacity

Maintenance/Construction Planning, Operations
Safety (Accidents)

Travel Time Information

Indianapolis ITS Plan
Final Report: July 1996

#23489

6-32



The program area will address the following User Services:

. Traffic Control

. Incident Management

. Emergency Vehicle Management

. Public Transportation Management

. Emergency Notification and Personal Security
. En-Route Driver Lnformation

. Route Guidance

. Pre-Trip Travel Information

#23489 Indianapolis ITS Plan
6-33 Final Report: July 1996



- RS RS " Implementation Timeframe
s \ Year Year | Year
2 FREEWAY MANAGEMENT SYSTEM . - ST 11213 1¢ 10 | 11-20
2.1  Detection/Verification
2.1.1  Implement Hoosier Helper Program On and X| X1 X
Within 1-465 Loop and Along I-69 between
I-465 and SR 37
212 Expand Hoosier Helper Program to Remainder X X
of Freeway System
2.1.3  Implement Detection Systems in Northeast X1 X XX
Corridor
214  Conduct Study to Determine Mid-Term FMS X
Expansion Corridors and Phasing
215 Expand Detection Systems Coincident to X X
Construction and Congestion to Cover
Remainder of Freeway System
216 Implement Cellular Hotline System X1 X
217 Implement CCTV Cameras Along Northeast X X X X
Corridor
218 Expand CCTV Camera Systems Coincident to X X
Construction and Congestion to Cover
Remainder of Freeway System
219 Implement Reference Markers Along Freeway X| X| X
System
2.1.10 Conduct Study to Determine Long-Term FMS X
Expansion Corridors and Phasing
2.2 Traveler Information
221 Install Changeable Message Signs Along Major X1 X
Radial Routes
222 Install CMS% Along Northeast Corridor X1X XX
223 Expand CMS?% Coincident to Construction and X X
Congestion to Cover Remainder of Freeway
System
2.3 Incident Response
231  Install Ramp Meters Along the Northeast X | x| x |x
Corridor
2.3.2 Expand Ramp Meters Coincident to X X
Construction and Congestion to Cover
Remainder of Freeway System
2.3.3  Prepare Conceptual Definition of Traffic X
Operations Center (TOC)
234 Implement TOC X
235 Prepare Detailed Design of Ultimate TOC X
23.6  Increase Staff and Equipment of TOC X
2.3.7 Implement Fully Operational TOC
5/15/96
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PROJECT:

2.1 - DETECTION/VERIFICATION

Objective:

Current Conditions:

Scope:

The objective of this project is to support the implementation of
a freeway management detection/verification system in the
Indianapolis area capable of detecting and verifying incidents,
minimizing incident response and clearance times, and providing
adequate data for related control functions such as ramp metering.

There are currently no publicly operated freeway management
system incident detection or verification components or capabilities
in operation within the Indianapolis area. Incidents are currently
detected and verified by motorists with cellular phone capabilities,
by other observers who phone 911 to contact an emergency
dispatching system or by police personnel.

The area does have a private ““Samaritania” van, sponsored by
Revco Drugs, which detects incidents and helps disabled vehicles.
The van currently does not operate on a set schedule or route.

Although there are no freeway management system incident
detection or verification components within the Indianapolis area,
INDOT has field tested and evaluated various ATMS detection/
verification components along the Borman Expressway in
Northwest Indiana. These technologies or components include
incident response vehicles (known as Hoosier Helpers), a variety
of above-road vehicle detection devices, CCTV cameras and
wireless communications.

This project is divided into the following phases:

2.1.1 - Implement Hoosier Helper Program

This phase consists of implementing a Hoosier Helper program
along the 1-465 freeway loop, all freeway segments within the loop
and along 1-69 between 1-465 and SR 37 (Figure 6-3). The Hoosier
Helper roving patrols will be used to detect incidents, minimize
incident duration, restore full capacity to the freeway and reduce
risks to motorists for potential secondary accidents. This phase
would begin implementation in Year One.

The proposed coverage of approximately 100 miles should be
adequately patrolled with five vehicles and 10-12 staff personnel,
assuming two shifts. This estimate is based on the current route
coverage of Highway Helper vehicles along the Minneapolis
freeway system. Note that a direct comparison with the Borman
Expressway Hoosier Helper operations to estimate the vehicular
and staff requirements would be difficult because of the vast
differences in auto and truck traffic demands.
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Service vehicles would be assigned a specific freeway segment to
patrol. The segments would be roughly 20-25 miles in length. The
patrolling of segments should be flexible and may change
following initial implementation, depending upon the initial
number of response vehicles, the traffic demand and the number
of incidents along different segments. Initially, service patrols may
only be present during the peak traffic periods on weekdays and
during special events. Ultimately, the patrols may be present for
10-15 hours on weekdays, 8-10 hours on weekends and during
special events or the patrols may be continuously present.

The vehicles should be equipped with two-way communication
devices (cellular phones, state radio and CB radio) and other
features proven to be advantageous along the Borman Expressway.
These may include global positioning system (GPS) tracking,
spread spectrum radio communications and truck mounted video.
The wireless communications would allow the Hoosier Helper
operators to monitor and operate the CMS% and possibly other
management components during time periods when the TOC is
down. The truck mounted video cameras would be used in the
areas where overhead surveillance is obstructed or to transmit
incident images to the operations center such that appropriate
support services can be contacted.

Possibilities also exist for the development of a public/private
partnership with Revco Drug involving the use of “Samaritania”
vans to help in the patrolling process.

2.1.2 - Expand Hoosier Helper Program

During this phase the Hoosier Helper program would be expanded
to cover the remainder of the Indianapolis freeway system (i.e., the
portion that was not covered in the first phase). This phase would
be mid- to long-term and would occur after the first five years.
The additional coverage (approximately 50 miles) would likely
entail the procurement of at least three additional vehicles and six
staff personnel assuming two shifts.

2.1.3 - Implement Detection Svstems Along Northeast Corridor

This phase would consist of the implementation of a vehicle
detection system or systems for freeway traffic management along
the Northeast Corridor beginning in Year One. Currently different
types of detectors can be used to collect some or a combination of
traffic count, speed, occupancy (density) and classification data.
Other traffic parameters of importance for traffic management
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include travel time and queue length. The detection system(s) for
the Northeast Corridor would need to collect accurate data, which
would be communicated to the Traffic Operations Center (TOC),
the centralized facility for traffic data processing and control
described in projects 2.3.3 and 2.3.4. At the TOC, detection data
would allow for the automated detection of incidents (occupancy)
and the establishment of appropriate ramp metering rates (traffic
flow).

The Northeast Corridor should be located along a freeway segment
or group of interconnected segments that is recognized by area
residents as one of the most congested segments; if not the most
congested segment, within the Indianapolis area and a segment
that experiences recurring traffic congestion. The Northeast

Corridor should be of sufficient length so as not to preclude an
accurate evaluation of the ATMS components but not so long such
that adequate deployment of components could not be funded.

The Northeast Corridor of the Indianapolis area was identified as
having the greatest current freeway congestion. The specific limits
of this congestion range from SR 431 (Keystone Avenue) to US 36/
SR 67 (Pendleton Pike) along 1-465 and from 1-465 to SR 37 along
I-69. This encompasses a total distance of approximately 15 miles,
nine miles along 1-465 and six miles along 1-69. The volume/
capacity ratios of these segments range from 0.8 to over 1.1, with
most areas between 0.9 and 1.1. The existing average daily traffic
(ADT) demands on these segments range from roughly 100,000 to
125,000 vehicles per day (vpd) along 1-465 and from 95,000 to
115,000 vpd along 1-69.

The existing geometrics within this segment include:

Three lanes in each direction on 1-465 with interchanges at
SR 431 (Keystone Avenue), Allisonville Road, 1-69, Shadeland
Avenue, 56th Street and US 36/SR 67 (Pendleton Pike).

Three lanes in each direction on 1-69 with interchanges at
1-465, 82nd Street, 96th Street, 116th Street/SR 37. However,
there are four southbound lanes from 1-465 to 82nd Street.

Typical detection would include inductance loops cut into the
freeway pavement. Inductance loops are typically low cost and
highly accurate and have thesapability of providing the necessary
data to allow for automated incident detection and on-line ramp
metering. However, the initial installation and replacement of
loops can create congestion problems. Detection system(s) that are
mounted above or adjacent to the roadway so as not to disrupt
traffic flow would be more desirable. Possible off-road detection
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technologies include microwave, infrared, video imaging,
microwave, and ultrasonic devices.

Although none of these alternative technologies have proven
histories of performing both of the needed detector functions of
incident detection and traffic flow, it is assumed that some form of
overhead or side detection will be emerging within the next few
years that will be able to accurately perform the desired detector
functions on a cost-effective basis.

Therefore, some form of advanced overhead detection is suggested
for the Northeast Corridor. The initial implementation would
likely be conventional (current accident algorithm). However, the
architecture of the system hardware/software should be flexible
enough to allow for the future implementation of the surveillance
algorithm currently being developed along the Borman
Expressway. The ultimate system may include some form of
pattern recognition system or in-vehicle (active) transponders or
similar device.

The fifteen mile Northeast Corridor may require different numbers
of detectors depending upon the chosen sensing system. Typical
coverage (loops) would require detection locations at 12 mile
spacing per direction along the segment for incident detection
purposes and at each of the on and off ramps. Based on a similar
coverage, detection would be needed at approximately 98 locations
(total both directions), including 60 mainline sites and 38 ramp
sites (Figure 6-4).

2.1.4 - Conduct Study to Determine Mid-Term Expansion Corridors

This phase will consist of conducting a detailed study to determine
mid-term freeway management system expansion corridors and
phasing. The study will analyze and evaluate the short-term use
of the components and mid term needs for expansion of the
Hoosier Helper program, vehicle detection systems, call boxes,
closed circuit television (CCTV) cameras, ramp metering and
changeable message signs. The study will also evaluate emerging
technologies that may supplement and/or replace some of the in-
place or proposed components of the detection/verification system.
This phase will be conducted in Years Five and Six.

2.1.5 - Expand Detection Systems

This phase will consist of expanding the freeway management
detection system of the Northeast Corridor to cover the remainder
(approximately 135 miles) of the Indianapolis freeway system. The
phasing of this expansion will be determined by the Mid-Term and
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Long-Term expansion studies, programmed construction projects
and freeway congestion.

This phase will occur after Year Five.

2.1.6 - Implement Cellular Hotline System

This phase consists of implementing a cellular hotline system
which will allow en-route motorists with cellular phones the
capability of contacting the Traffic Operations Center (the
centralized facility for traffic data processing and control described
in projects 2.3.3 and 2.3.4) to report traffic related information.
The Traffic Operations Center (TOC) dispatching system would
determine an appropriate course of action, notify the appropriate
responding agencies and contact MECA, if necessary. This system
would be similar to the *999 cellular call-in system currently in-
place in the Chicago area. Emergency services calls would still be
handled by calling 911.

The hotline system would receive traffic data related to congestion,
incidents, drunken drivers, malfunctioning signals, downed signs,
etc. Drivers would be able to relay the locations of these
occurrences via either upgraded reference marking or a new
emerging technology that is currently being developed for 911
cellular calls that pinpoints cellular origination location to within
a tenth of a mile. This technology is to be tested in Texas and
New Jersey this summer. Future features of this technology would
also tell dispatchers whether the caller is reporting from a known
accident site. A recording will tell the caller that officials are
aware of the accident but to remain on the line if reporting another
emergency.

This system is to be implemented in Years Three and Four and
will be systemwide within the Indianapolis metropolitan area.

2.1.7 - Implement CCTV Cameras Along Northeast Corridor

This phase consists of installing closed circuit television (CCTV)
cameras along the Northeast Corridor beginning in Year One. The
cameras will be used to detect incidents, to monitor congestion and
to help determine which agencies should respond to an incident.

The CCTV surveillance cameras should be spaced at desirable one
mile intervals to provide complete coverage. As a minimum
(during initial installation), the cameras should be placed at all
interchange locations, where added height would result in greater
coverage, and adjacent to high accident locations.
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Cameras will have the capability to pan, tilt and zoom and cover
both directions of travel along a freeway segment. Camera
operations would be controlled at the TOC where operators will be
able to use a single monitor to bring up any on-line camera.

Cameras will be placed along one side of the freeway segments.
Under the desirable one mile spacing, the fifteen mile Northeast
Corridor will require seventeen CCTV cameras, ten on the nine
mile segment of 1-465 and seven on the six mile segment of 1-69
(Figure 6-5). The major interchange area of 1-465 and 1-69 will
likely require at least two cameras because of the large directional
interchange area and the visibility obstructions from the ramps.

2.1.8 - Expand CCTV Coverage to Remainder of Svstem

This phase will consist of expanding the freeway management
CCTV camera coverage to include the remainder (approximately
135 miles) of the Indianapolis area freeway system. The phasing
of this expansion will be determined by the Mid-Term and Long-
Term expansion studies, programmed construction projects and
freeway congestion.

This phase will occur after Year Five.

2.1.9 - Implement Reference Markers

This phase will consist of enhancing the existing milepost reference
marking system on all freeway segments with