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FOREWORD

This report presents the results of a study on potential applications of new and emerging
intelligent vehicle-highway systems (IVHS) technologies to multimodal transportation systems.
It presents 27 candidate multimodal scenarios and discusses their potentia benefits, costs, and
feasibility as well as related institutional and legal issues. It reflects the view of the authors as
well as those of participants in a series of nationa workshops held to discuss the contents.

This report will be of interest to IVHS planners and implementing agencies who may want to
consider innovative ways to enhance the operations of highways, transit, paratransit, and goods

A

Lyle Saxton, Director
Office of Safety and Traffic
Operations Research and Development

NOTICE

This document is disseminated under the sponsorship of the Department of Transportation in
the interest of information exchange. The United States Government assumes no liability for
its contents or use thereof.

The contents of this report reflect the views of the contractor who is responsible for the
accuracy of the data presented herein. The contents do not necessarily reflect the official
policy of the Department of Transportation.

The United States Government does not endorse products or manufacturers. Trade or
manufacturers names appear herein only because they are considered essential to the object of
this document.
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AREA AREA
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VOLUME VOLUME
floz fluid ounces 29.57 milliliters mL mL milliliters 0.034 fluid ounces fl oz
gal gallons 3.765 liters L L liters 0.264 gallons gal
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yd3 cubic yards 0.765 cubic meters m3 m3 cubic meters 1.307 cubic yards yd3
NOTE: Volumes greater than 1000 | shall be shown in ms.
MASS MASS
oz ounces 26.35 grams 9 9 grams 0.035 ounces 0z
Ib pounds 0.454 kilograms kg kg kilograms 2.202 pounds Ib
T short tons (2000 Ib)  0.907 megagrams mg mg megagrams 1.103 short tons (2000 Ib) T
(or “metric ton”) (or't) (or"t") (or “metric ton”)
TEMPERATURE (exact) TEMPERATURE (exact)
°F Fahrenheit 5( F-32)/9 Celcius OC OC Celcius 1.8C + 32 Fahrenheit “F
temperature or (F-32)/1.8 temperature temperature temperature
ILLUMINATION ILLUMINATION
fe foot-candles 10.76 lux Ix Ix lux 0.0929 foot-candles fc
fi foot-Lamberts 3.426 candela/m?2 cd/m? cd/m? candela/m2 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS FORCE and PRESSURE or STRESS
bf poundforce 4.45 newtons N N newtons 0.225 poundforce Ibf .
Ibffin2 poundforce per 6.89 kilopascals kPa kPa kilopascals 0.145 poundforce per Ibffin
square inch square  inch ]
*8l is the symbol for the International System of Units. Appropriate (Revised September 1993)

rounding should be made to comply with Section 4 of ASTM E380.
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1. INTRODUCTION

PURPOSE

Thisfinal report presents the candidate multimodal transportation management scenarios that were
developed in task B of this study, recommendations for operational tests, and identification of future
research needs. Included are descriptions of each scenario and its areas of application, evaluations of
its potential utility and cost, and discussions of institutional/legal barriers, human factors, and other
implementation considerations. This report also contains a summary of the assumptions made in
developing the scenarios, the criteria used for scenario evaluation, the candidate sites selected for
presentations, and brief descriptions of discarded scenarios.

BACKGROUND

The objectives of this study areto (1) identify candidate real-time or semi-real-time multimodal
transportation management scenarios that utilize new and emerging I VHS technol ogies, (2) determine
their usefulness and feasihility, (3) devel op additional innovative concepts, (4) evaluate the potential
utility and cost of each scenario, and (5) provide recommendations for additional research,
development, and operational tests.

Based on goals and objectives set forth for this study by the Federal Highway Administration
(FHWA) and the Federal Transit Administration (FTA), scenarios have been developed which
consider approaches that will:

Improve the market share and operations of High Occupancy Vehicles (HOV),
ridesharing, and mass transit.

Provide for more efficient use of existing transportation facilities and resources.
Provide for more efficient use of energy resources.
Enhancethe efficiency of urban goods movement.

Improve the usefulness of existing Transportation Demand Management (TDM)
drategies.

. Improveair quality/reduce pollution emissions.
Improvetransportation safety .
Improve the economic efficiency of transit and paratransit operations.
Improve the mobility of the elderly, handicapped, and transportation disadvantaged.

Improve mobility inrural areas.



ASSUMPTIONS

Although Intelligent Vehicle-Highway Systems (IVHS) is currently in the very early stages of
development and testing, the scenarios presented in this report were devel oped for amature [VHS
environment that is assumed will exist at sometimein the future. The following assumptions have
been made about the expected level of IVHS maturity in the urbanized areas and in major rural
highway corridors under implementation consideration for this study:

® Trafficsignal control, freeway management, and transit fleet management systems
have been depl oyed throughout most of the area.

° The systems are physicaly/electronicaly linked.

® Each location has a Transportation Management Center (TMC) whereinformation is
received, fused, and disseminated to travelers directly and via service suppliers that
use the information, add value and then provide it to travelers.

] Commercial vehicles are linked to fleet management centers which provide them with
traffic and route information.

° Thereisalarge market penetration of in-vehicle navigation devices whereby the
above information is provided to drivers of passenger cars, transit vehicles, and
commercial vehicles, and recommended routing is provided based on real-time
information.

o Reduced scalein-vehicle systemsthat provide continuoustrafficinformation on
selected corridors are also available. They are less sophisticated and less costly than
thefull functioned ATIS devices described above.

® Traffic information centers and systems, similar to those described above, exist in
major rural highway corridors and areas. However, these systems are not deployed
throughout the entirety of the rural networks.

Again, the availability of these services were taken as givens during the devel opment and eval uation
of the candidate scenarios. The focus of this study is on how the candidate scenarios will perform
giventhisenvironment. Thus, the study resultswill allow operational test devel opersto consider
incorporation of various scenariosinto their tests. Several of the scenarios are not dependent on a
complete IVHS environment and could be incorporated into existing or planned IVHS systems where
the needed IVHS elementsare available.

One of the key elementsin any assumed IVHS environment will be the Transportation Management
Center or TMC. For the purposes of this study, the TMC is envisioned as being the “nerve center”
of an IVHS system where information from a variety of “sources’ is gathered, fused, and
disseminated. These “sources’ include traffic operations centers such as freeway management
centers, traffic signal control centers, and traffic information systems for major highway facilities. At
this early stage of IVHS development, the functiona requirements of a“TMC” have not been clearly
defined.

One model would have the fused traffic information disseminated both directly to travelers and to
value added service providers. Thedirectly disseminated datawould be used by computer based
equipment to provide services, such as selection of best route based on real-time traffic conditions, to

2



travelers having the appropriate equipment. Value added supplierswould customize the data, add
additional data, such asfor acommercial fleet, and supply servicesto their users. Inthe case of a
commercia fleet system the services might include fleet management services and customer
information.

To further complicate the presentation of this model, many of the value added suppliers/users would
in themselves be sources of data.

Potential val ue added providers/sourcesinclude:

. The Traffic Operations Center: Included are freeway management centers, traffic
signal control centers, and traffic information systems for major highway facilities.
The TMC could coordinate the operations of these facilities which often operate
independently today. They would usethisregional transportation “intelligence
information” to better manage their systemsin real time.

. Transit Operations Centers: Centers which monitor and control the operations of
transit buses and rail systems. These centers would most likely operate independently
but could coordinate their operation with other modes through the TMC.

Paratransit/Taxi Dispatch Centers: Taxi and paratransit operations (of which there
are often several in large urban areas) could be coordinated with other modes through
the TMC to improve service and efficiency.

. Rideshare Brokerage Services: Centers that provide ridematching services could be
linked to traffic, transit, and air quality control centersto provide services during
major incidents or special events.

Commercial Fleet Dispatch Centers: Centers that monitor and dispatch commercial
vehicles could provide useful traffic data and could be linked to traffic operations
centersto improve routing and scheduling.

. ATIS Systems: Systems that provide traffic information to drivers could be linked
with other transportation servicesto include truly multimodal travel information.

Community Services. Included are police, fire, rescue, weather, and air quality
services, and health and human service organizations.

Private Enterpreneurs. That would package the data for such applications as:
kiosks, in-home, interactive, cable TV; and traffic/transit call-up services.

The TMC, in thismodel, will act as a clearinghouse and perhaps act to facilitate coordination of
transportation management among the various users/suppliers. The TMC, as envisioned in this
model, would not micromanage the transportation system but would instead link the operations of
different transportation systems through the exchange of real-time transportation systems through the
exchange of real-time transportation information and facilitate coordinated control strategies,
particularly when responses are being initiated to incidents or other unusual transportation events.

It should be noted that figure 1 represents an “ultimate” configuration for a TMC. Few TMC's
would perform all of the functionsillustrated here.  The complexity of the TMC will vary with the



complexity of thetransportation system it serves. The TMC plays a centra role in many of the
scenarios described in thisreport.

ORGANIZATION

The remainder of thisreport is organized asfollows. Section 2 presents descriptions of the 27
candidate scenarios developed in task B aong with |-page summary evaluations. It also presents a
summary of the process and criteriathat were used to develop and evaluate the scenarios. It should
be noted that the scenarios are presented individualy in this report, but in practice a number of
scenarios could be combined inagivenarea.  Thiswill not only increase the effectiveness of the
scenarios, but should also reduce implementation costs through the shared use of facilitiesand
infrastructure.  Section 3 presents discussions of the site selection criteriaand the candidate
presentation Sites.  Section 4 presents a summary of those scenarios that should be considered for
operational testing and implementation. Section 5 presents scenarios which, though promising, need
additional research and development before actual implementation should be considered. Appendix A
presents more detailed eval uations for each of the scenarios. Appendix B presents brief descriptions
of discarded scenarios and the reasons they were dropped from further consideration. Appendix C is
aglossary of terms and acronyms used in thisreport. Finally, appendix D presentsalist of
references used in this study.
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2. DESCRIPTION OF CANDIDATE SCENARIOS

OVERVIEW OF DEVELOPMENT AND EVALUATION PROCESS

Figure 2 presents the overal | process that was used for identifying, developing, and evaluating the
candidate scenarios. Candidate scenariosincluded some systemsthat have been previously tried and
have not been fully successful. These were identified here as candidate scenarios when it was thought
that linkages with I'VHS would make them more practical to implement, more useful, and/or more
user friendly.  Candidate multimodal transportation management concepts were linked with [IVHS
technologiesto yield potential real-time multimodal transportation management scenarios. These
scenarios were then examined in a two-part evaluation process. Ten criteria categories aong with
micro-criteriafor each were developed to evaluate the scenarios.  In the first evaluation step, a
simplified set of screening criteriawas used to ensure that the scenarios met the basic objectives of
the study and were designed in such away as to maximize their potential effectiveness while avoiding
any obvious obstacles. In the second part, more detailed benefit, cost, legal and institutional, and
feasihility criteriawere used to refine the scenarios and determine which should be carried forward
for possible operational testing. A summary of the 10 criteria categories and selected evaluation
criteriaare presented in figure 3. These criteria assume that the IVHS environment discussed on page
21isin place.

Because thereislittle actual data available from IVHS operational tests, much of the evaluation at this
stage was subjective and based on the experience of members of the study team and on information
found in the literature. There was no attempt to quantify potential impacts of these scenarios beyond
subjective measures such as low, medium, or high. It is the intention of this study to identify
scenarios which may hold potential for operational testing and identify some of the key issues that
will have to be examined if testing isto take place. The actual quantification of costs, benefits, and
impactswill come with the operational testing.

Thejustification method used for recommending these scenariosincluded the eval uation process
discussed above and, in particular, examinations of the potential utility and ease of implementing each
scenario, assessments of the applicability of each scenario to the objectives of this study, inputs from
FHWA and FTA personnel, and informal input from transportation professionals who were contacted
as part of thisstudy. Weincluded those scenarios that consistently rated high in the evaluation
categories, do not possess serious obstacles to success, have elicited strong interest from the
transportation community, and were judged to have high implementation potential. We also included
some scenarios which, though they did not rate high in all evaluation categories, could provide
significant benefitsif certain obstacleswere overcome. Scenarios that were dropped from further
consideration are briefly described in appendix B.
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Listed below are the 10 general criteria categories along with selected evaluation criteria.

1. Applicability to Multimodal Transportation 6. Financial Feasibility - Criteriainclude:
Management - Screening criteriainclude:

. Need for government subsidies
. HOV/Ridesharing utilization . Potential for commercialization
. Coordination with mass transit . User willingness to pay
. Applications to goods movement . Applicability toexisting
. Compliance with Clean Air Act fundingprograms

Amendments * 90
. Compliance with the Americans
with Disabilities Act

2. Technical Feasibility - Screening criteriainclude: 7. Attractiveness to Users. Operators and Society -
Criteria include;

Feasibility (need for new technology)

Flexibility (aternate technologies) . Acceptability to management
Reliability . Ease of learning system (users and providers)
Expandability & upgradability . User and provider convenience

Provision of incentives
I mpacts on non-users

3. Potential Benefits - Criteria include: 8. Human Factors - Criteria include;
Reduced single occupant vehicles . Targetaudience
Congestion reduction & avoidance . Ability to gain large user population
Improve commercial vehicle productivity . Ease of usefor al user populations
Pollution reduction . Effectiveness in addressing human concerns
Improved .transit/rideshare operations
Improvedsafety
Energy savings
4. Potentid Costs - Criteria include: 9. Potential for Success - Criteria include:
Implementation costs . Potential market penetration
Operation & maintenance costs . Long-termviability
Out of pocket user costs . Integratabiiity with other scenarios

Non-monetary costs

5. Indtitutional and Lega Issues - Criteria include: 10. Implementation Potential - Criteriainclude:

Passenger security/safety . Barriersto deployment
Operator/manufacturerliability . Compatibility with existing systems/modes
Need for inter-jurisdictional/inter- . Implementation sequence

agency cooperation . Aresas of greatest potential impact (e.g., urban
Opportunity for public/private cooperation CBD, urban non-CBD, suburban, high activity

Legal impediments and regulatory restrictions centers, etc.)

Figure 3. Selected evaluation criteria



The candidate multimodal scenarios are presented in the following sections. Although all scenarios
have multimodal applications, they are presented according to their magjor modal applications:

Mass transit.

. Paratransit/ridesharing.

Generd  highway/multimodal.

Airports.

Commercial portsintermodal facilities.

Each scenario is presented first graphically with a short narrative description and is then followed by
asummary evaluation of its potential benefits, costs, institutional/legal barriers, financial feasibility,
overall attractiveness, human factors considerations, potential for success, and implementation
potential. Detailed summary eva uations are presented in appendix A.

MASS TRANSIT SCENARIOS

Thefollowing 10 scenarios have been designed to increase transit usage, enhance the efficiency of
transit operations, ease transit use, and improve the overall quality of mass transit services provided.
The scenarios are as follows:

=

8.
9.

Transit route deviation and dynamic stop requests.
Real-time bus location information.

Timed transfer management.

Transit parking spacereservation.

Smartcard fare collection.

Transit priority on signalized networks.

Transit vehicleinformation displays.

Transit schedule reliability.

Improvedtransit managementinformation.

10. Automatic accident data recording.

10



PARATRANSIT AND RIDESHARING SCENARIOS
Thefollowing 5 scenarios were designed to increase the use of HOV and ridesharing, enhance the
operations of paratransit services, and generally improve personal mobility in both urban and rural
environments. The scenarios are asfollows:

11. Redl-time ridesharing.

12. Paratransit dispatching.

13. Taxi user-side subsidies with smartcards.

14. Urban goods and passenger movement.

15. Rural ATIS.

1



GENERAL HIGHWAY/MULTIMODAL SCENARIOS

Thefollowing seven scenarios were designed to improve travel on the transportation system and
encourage the awareness and use of aternate modes of travel. The scenarios are as follows:

16. Real-time transportation information in homes, workplaces, and stores.
17. Needs scheduling.

18. Air pollution alert.

19. Wesather/roadway condition monitoring.

20. ATIS: parking availability.

21. Portable ATIS unit.

22. Traffic management at parks and monuments.

AIRPORT SCENARIO
The following scenario was designed to improve travel and traffic flow at airports.

23. Airport access/passenger pick-up.

PORTSINTERMODAL FACILITIES SCENARIOS

Thefollowing scenarios were designed to improve the operation and efficiency of intermodal port and
rail facilities. They are asfollows:

24. Truck access to port/rail facilities.
25. Vehicle processing a port/rail facilities.
26. River and drawbridge coordination.

27. Moving urban goods on ferries.
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SCENARIO NO. 1
ROUTE DEVIATION-DYNAMIC STOP
REQUESTS AND ROUTING

GOAL: Provide efficient ADA, low-demand, and off-peak service.

T~ IN VEHICLE
% —-~._ DISPLAY/READER

SHOPPING CENTER

STOP 1
"REQUESTED"

DESTINATION

STOP 3
"NOT REQUESTED"

"AT STOP"
CALL UNIT

Fiiie i STop 4
Ty " “REQUESTED"
STOP 2

" REQUESTED"

INFORMATION

IN-HOME SCHEDULE ﬁ] \\

TRANSPORTATION
MANAGEMENT
CENTER

SCENARIO

1. Eligible riders enter requests via telephone or at-stop request units.

Transit Operations Center routes bus to requested stops, bypassing unrequested stops.

2
3. Rider uses "Smartcard" for verification and automatic billing.
4

Passengers would enter destinations so that bus would not bypass riders' stops.

Figure 4. Route deviation-dynamic stop requests and routing.
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Table 1. Scenario 1. Route deviation
dynamic stop requests and routing.

Summary Evaluation
Criteria summary
Category Rating/Comment Comments
YES An alternative to conventional point-point dial-a-ride services. Could

1. Applicable to MM Transportation
Management?

also be used on conventional routes during the off-peak.

2. Technicaly Feasible? YES Limited systems have been tested. New technologies will address
problems with these earlier systems.
3. Potential Benefits HIGH Reduced vehicle-miles/vehiclehours. Improved service to disabled

without duplicate routes. Reduced operating costs during off-peak.

4. Potential Costs

MODERATE to

Costs for basic service should be moderate. Costs for deploying

HIGH request and information units at stops could be high.

5. Ingtitutional/Lega Barriers FEW Some jurisdictions may consider thii to be cab or charter service.

6. Financialy Feasible? YES Similar system has been successfully demonstrated in Germany
(FOcCs).

7. Attractiveness to Users, HIGH Users should fmd service attractive. Will require operators to adjust

Operators, and Society to deviation services.

8. Human Factors Effectiveness HIGH Little training required. Information and call units should be user
friendly.

9. Potentia for Success HIGH Especialy for providing ADA services.

10. Implementation Potential HIGH AVL and central dispatch must be in place prior to implementation.
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SCENARIO NO. 2
REAL-TIME BUS POSITION AND
ARRIVAL INFORMATION

GOAL: To facilitate transit use by providing real-time vehicle position information to users.

g =
mR TR |

TR g P IN- BLDG.

UNIT
ﬁ_ﬁ\
IN- OFFICE

UNIT

©
2P

SHOPPING CENTER

\ F’ BUS STOP DISPLAY

BUS STOP

Transportation
Management |-
Center

(TMC)

TRANSIT OPERATIONS CENTER
SCENARIO

1. Bus transmits real-time position information to Transit Operations Center.

2. Transit Operations Center transmits real-time location and arrival information to homes and
businesses.

3. Users can alter schedules if bus is seriously delayed.

Figure 5. Real-time bus position and arrival information
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Table 2. Scenario 2. Readl-time bus position and arriva information.

Summary Evaluation

Criteria Summary

Category Rating/Comment Comments
1. Applicable to MM Transportation YES Provides better information to users of transit on the status of buses,

Management? trains, and transfer vehicles.
2. Technically Feasible? YES AVL is currently being implemented on many transit systems. This
type of system has been operated in Ann Arbor, M| and Europe.

3. Potential Benefits MODERATE Reliable, current information could promote increased ridership by

reducing uncertainty associated with transit use.

4. Potential Costs

MODERATE to

Depends on the number and type of information displays used.

HIGH

5. Ingtitutional/Legal Barriers FEW May require agreements with local cable TV companies and private
owners for placement of terminals on private property.

6. Financially Feasible? YES Transmission to homes, businesses, and transit centers feasible. Cost
of installing and maintaining on-street displays could be high.

7. Attractiveness to Users, HIGH to Users would find service attractive. Operators may see increased

Operators, and Society MODERATE costs with little short term gain.

8. Human Factors Effectiveness HIGH Use of touch-screen and videotext displays should be easiest to use.
Speech recognition technology emerging would make system more
friendly and increase usage. Provision of hard-copy of travel plans
would increase usefulness.

9. Potentia for Success HIGH Operation of these systems has proven effective. Many agencies are
now installing the AVL systems required for operation.

10. Implementation Potential MODERATE Many operators are currently not enthusiastic. Financial support may

be required for installation.
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SCENARIO NO. 3
INTERMODAL CENTER
TIMED TRANSFER MANAGEMENT

GOAL: Improve efficiency of timed transfer and intermodal transfer operations.

TRANSPORTATION
<::|:> MANAGEMENT
CENTER

tes ._ﬁ ‘/ TRANSIT OPERATION
S R ONS

CENTER

SCENARIO
1. Buses, trains, ferries, etc. transmit location data to the intermodal transfer center.
The system monitors vehicle status, eliminating the need to allot slack time in the schedules.

System updates schedules and transmits real-time data to homes and workplaces.

> w h

System can attempt to "speed up" delayed vehicles or hold on-time vehicles to ensure proper
passenger transfers.

Figure 6. Intermodal center timed transfer management.
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Table 3. Scenario 3. Intermodal center timed transfer management.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Facilitates schedule coordination and real-time response to traffic and
Management? operating conditions.

2. Technicaly Feasible? YES Is presently done using radio dispatch systems.

3. Potential Benefits HIGH Reduced travel time and enhanced reliability for transit riders.
Potentia for reducing scheduled vehicle hours.

4. Potential Costs LOW Little additional equipment required if AVL system aready in place.

5. Indtitutional/Legal Barriers FEW Would require a link with the local TMC and possibly cable TV
outlets for updated schedule information.

6. Financially Feasible? YES Would not require any additional funding on the part of the transit
agency if AVL in place.

7. Attractiveness to Users, HIGH Increases user confidence and security in transfer system. Permits

Operators, and Society operators to reliably provide transfers and reduce slack time in

schedules.

8. Human Factors Effectiveness HIGH Little operator training required. No behavioral changes necessary
for users. Information displays should be clear.

9. Potential for Success HIGH Operating principle has aready been demonstrated using existing
technology.

10. Implementation Potential HIGH Many transit agencies are currently installing AVL systems. This is

an effective use of its capabilities at a low implementation cost.
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SCENARIO NO. 4
TRANSIT PARKING
INFORMATION AND SPACE RESERVATION

GOAL: Encourage the use of transit by reducing the uncertainty associated with
finding a parking space.

TRANSMT
OPERATIONS
CENTER

PARK &RIDE LOT )

SPACE NO. 27 K ]
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[

PRIVATE LOT
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PORTATION

AAGEMENT

ENTER

|
arh”

SCENARIO

RECONFIRM?

1. Driver queries system for parking availability from home or in-vehicle ATIS unit.
2. User reserves space at park & ride. If user-does not arrive in allotted time, driver is asked to reconfirm.

3. Upon arrival driver verifies reservation and pays parking fee using transit smart card.

Figure 7. Transit parking information and space reservation.
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Table 4. Scenario 4. Transit parking information and space reservation.

Summary Evaluation
Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Goal is to increase transit use. It is a true “ management” strategy
Management? since drivers can be directed to under-used facilities.
2. Technically Feasible? YES Basic system could use a reservation system similar to those

currently used by the airline industry.

3. Potential Benefits

LOW to MODERATE

Applicable only in urban areas with park-ride transit systems and
park-ride lots where demand exceeds capacity.

4. Potential Costs

LOW to MODERATE

If integrated into existing transit information systems, additional
costs could be low.

5. Ingtitutional/Legal Barriers LOW Operators would need to be able to charge a fee for spaces reserved
but not used.

6. Financially Feasible? YES User fees could most likely cover the costs of installation and
operation.

7. Attractiveness to Users, MODERATE High for users and potentialy high for operators. Some current users

Operators, and Society may feel that “ first-comefngt-served” is more equitable.

8. Human Factors Effectiveness HIGH Should be high. Could be similar to many existing trip reservation
systems. User confidence will be important.

9. Potentia for Success MODERATE Should be high in appropriate areas. Would be lower in areas where
parking problems are less acute.

10. Implementation Potential MODERATE A fairly low cost means of aleviating some of the user doubt

associated with using park-ride transit.
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SCENARIO
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SCENARIO NO. 5
SMARTCARD FARE COLLECTION

GOAL: To unify multi-modal fare collection and increase ridership through a
coordinated fare management system that allows discounts for frequent

riders and facilitates employer-subsidized transit use.

ID # 7352382728 ID #: 837127666

Origin: Point A Origin: Point B
Destination: Point G Destination: Point D

Frequent Rider: NO Frequent Rider: Yes

Fare: $1.25 Fare: $0.85
Available: $15.50
Participatin /G\ Participating

& Emplori/er: gRonco & Employer: Bedrock

) Quar
o Eligible Work Trip: Yeg Eligible Work Trip:No
m / S Transfer To Commuter Rail
oo™

SMARTCARD

= o ‘\
BILL \
Employer

LI

TRANSIT OPERATIONS

A bus, taxi, or train uses an in-vehicle “ Smartcard Reader” to record/collect fares from riders.

The" Smartcard Reader” accurately allocates fare-s based on distances or destination.

The system rewards frequent riders with discounts while others pay no more than the cash fare.

All fare datais recorded on-board downloaded at the Transit Operations Center for automated billing.
Fare structure of participating transit providersis coordinated and integrated.

Participating employers are billed only for eligible work trips.

Figure 8. Smartcard fare collection.
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Table 5. Scenario 5. Smartcard fare collection.

Summary Evaluation

Criteria Summary
Category Rating/Comment | Comments
1. Applicable to MM Transportation YES Will facilitate travel and fare collection across different modes of
Management? transit.
2. Technically Feasible? YES Limited systems have been successfully operated in Europe and

Japan.

3. Potential Benefits

MODERATE/HIGH

Would simplify fare payment, facilitate transit subsidies allow easier
travel between modes, permit distance based fares, and possibly
increase ridership.

4. Potentiad Costa MODERATE Would require smartcard readers on al vehicles. Smartcards
themselves would be more expensive than traditional fare media.

5. Ingtitutional/Legal Barriers MODERATE Will require cooperation among transit agencies if used in a multi-

| operator environment. Privacy also an issue.
6. Financially Feasible? YES Operating costs could be lowered.
7. Attractiveness to Users, HIGH Benefits users, operators, and society.
Operators, and Society

8. Human Factors Effectiveness HIGH Should be easier to use than current cash payment methods. User
acceptance has been demonstrated to be high.

9. Potentia for Success HIGH Several test programs have been very successful.

10. Implementation Potential HIGH Smartcards will have applications throughout the transportation

industrv (e.g.. transit fares, tolls, road pricing).
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SCENARIO NO. 6
TRANSIT/HOV PRIORITY ON
ROADWAY NETWORK

GOAL: Use responsive signal systems to give priority to the movement
of people rather than vehicles.

BUS BEHIND
SCHEDULE

PREEMPTS SIGNAL //\/

8

ON SCHEDULE
BUS DOES NOT
PREEMPT SIGNAL

Transit
Operations
Center
(TOC)
TRAFFIC
OPERATIONS
CENTER

SCENARIO

L Traffic Operations Center receives real-time traffic data from traffic sensors and transit data from
the transit operations center.

2. Control unit optimizes signal timings giving priority to transit and HOV vehicles.

3. On-board signal pre-emption units allow buses behind schedule to gain time. Units would not
pre-empt if bus was on or ahead of schedule.

Figure 9. Transit/HOV priority on roadway network.
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Table 6.

Scenario 6. Trangit priority on roadway networks.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would optimize signa timings for the movement of people by giving
Management? priority to transit and HOV vehicles.

2. Technicaly Feasible? YES Could use transit AVL and traffic monitoring data to provide
network-wide control.

3. Potential Benefits MODERATE Improved transit schedule reliability and attractiveness to users
during normal conditions and incidents.

4. Potential Costs LOW Implementation costs could be low if operated in a mature IVHS

environment with existing AVL and signal control systems.

5. Ingtitutional/Legal Barriers

MODERATE to

Maintaining transit priority under al conditions may be a policy

HIGH decison that will have to be agreed on by the actors involved.
6. Financially Feasible? YES Could be integrated into existing signal control system.
7. Attractiveness to Users, HIGH/ Very atractive to transit users and operators, much less so to auto
Operators, and Society LOW drivers who may be adversely impacted.

8. Human Factors Effectiveness HIGH Operation should be largely automated, with little human input
required.

9. Potentia for Success MODERATE Will require policy commitments from transportation agencies
involved to insure success.

10. Implementation Potential MODERATE Most likely in arcas where transit AVL and advanced signal control

equipment are in place.
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SCENARIO NO. 7
TRANSIT VEHICLE INFORMATION DISPLAYS

GOAL: Provide vehicle location information to passengers on transit
vehicles, including blind and hearing impaired riders.

.~ At-Stop
5110 . Display/Annunciator

NEXT STOP : 2ND ST.

AVL/GIS
Advertisement. - UNIT
.... SALEATACME .............

J

VOICE
UNIT

SCENARIO

1. AVL System on train or bus monitors vehicle location along the transit route.

2. Variable signs display next stop and status of connecting routes. Voice Synthesis Unit
automatically announces each stop/intersection.

3. To earn extra revenue, system may also display advertisements for businesses along theroute.

4. Alternatively, system could transmit stop information over short-range FM signals for riders with
special radio units.

Figure 10. Transit vehicle information displays.
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Table 7. Scenario 7. Trangit vehicle information displays.

Summary Evaluation
Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Will provide on-board audio and visual location and schedule
Management? information to disabled as well as non-disabled passengers.
2. Technically Feasible? YES Some basic systems have been tested in Europe and North America
3. Potential Benefits YES Ease transit use for disabled. Provide up to the minute information to

all passengers in seeking unfamiliar stops.

4. Potential Costs

MODERATE to

Assuming AVL and ATIS systems are aready in place, cost of these

HIGH systems may be moderate, although current costs are high.
5. Ingtitutional/Legal Barriers FEW Institutional requirements may mandate the use of these systems.
6. Financially Feasible? YES Information signs could also display advertisements to offset cost of
installation.
, 7. Attractiveness to Users, MODERATE User response to test programs has been positive. Some operators
Operators, and Society | may feel that these are an expensive luxury.
8. Human Factors Effectiveness HIGH Should make bus transit more user friendly. Automation will relieve
| drivers of these duties.
9. Potentia for Success HIGH Initia tests of more limited systems have been successful.
|
10. Implementation Potential HIGH Transit operators will need to implement some type of systems to

meet ADA requirements.
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SCENARIO NO. 8
TRANSIT SCHEDULE RELIABILITY

GOAL: Improve transit schedule reliability in congested areas.

CONGESTION I
K ENTRY
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| FLEET
A STORAGE

SCENARIO

1. Real-time road and traffic conditions are monitored in a transit operations center.
2. Information is synthesized and potential delays and disruptions in service are predicted.
3. Additional buses are dispaiched and directed to the point and time to enter service.

4. Alternatively, dispatchers could reroute buses or implement signal pre-emption plans to
maintain schedules.

Figure 11, Transit schedule reliability.
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Table 8. Scenario 8. Transit schedule reliability.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would alow managers to maintain schedule reliahility and, in
Management? theory, provide additiona vehicles in response to congestion.
2. Technicaly Feasible? YES Vehicle location and dispatching can be done with existing AVL

systems. Predictive modeling will require cooperation with ATMS.

, 3. Potential Benefits

MODERATE-LOW

Reduced delays and less crowding for transit users. Increased
reliability could attract some additional transit riders.

4. Potential Costs

MODERATE per unit;

Cost for basic monitoring and forecasting system would be relatively

HIGH for system low. Cost for maintaining stand-by vehicles would be high.

5. Indtitutional/Legal Barriers FEW Could require negotiating labor agreement to pay lower wages for
stand-by service.

6. Financially Feasible? DIFFICULT Basic schedule maintenance system would be feasible. Stand-by bus
dispatching might prove impractical for many systems.

7. Attractiveness to Users, HIGH/LOW Provides tangible benefits to users. May also be attractive to

Operators, and Society operators for limited applications.

8. Human Factors Effectiveness HIGH No learning or behavioral changes required on the part of users or
operators.

9. Potentia for Success HIGH/LOW High for basic headway maintenance system, moderate for limited
use vehicle stand-by system, low for area-wide implementation.

10. Implementation Potential MODERATE Could be easily done if extra funding was available. Liiited

implementation on a few congested routes may be most practical.
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SCENARIO NO. 9
IMPROVED TRANSIT MANAGEMENT
INFORMATION

GOAL: Increase transit efficiency by monitoring vehicle condition
and driver performance.

Vehicle Data

SHOPPING CENTER
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i
UL T

TRANSIT
OPERATIONS CENTER
SCENARIO
1. Driver performance data are transmitted to the Transit Operations Center and also recorded
on-board.

2. Vehicle condition and AVL data are used to alert supervisors to potential problems in real time.

3. Service vehicles and an additional bus can be dispatched to the scene of a breakdown.

Figure 12. Improved transit management information.




Table 9. Scenario 9. Improved transit management information.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would allow transit operators to more closely monitor vehicle and
Management? driver performance.

2. Technicaly Feasible? YES Elements of this system are being introduced into vehicles today.
These systems have aso been presented as part of the “ Smartbus.

3. Potential Benefits HIGH Could result in reduced maintenance costs and improved system
reliability. Also would allow operators to detect poor driving
behavior and correct via counseling or training.

4. Potential Costs MODERATE Would require on-board sensors and computers, equipment to
download the data, and software to analyze the data.

5. Indtitutional/Legal Barriers LOW Some drivers and unions may object to having equipment that
monitors driver performance.

6. Financially Feasible? YES Benefits should exceed installation and operating costs.

7. Attractiveness to Users, MODERATE Make transit use more attractive by reducing poor driver behavior.

Operators, and Society Main attraction would be for system operators. Some may feel that

drivers can adequately monitor vehicle performance.

8. Human Factors Effectiveness HIGH Little training needed. Automated systems could monitor more data
than human operators can.

9. Potential for Success HIGH There is a demonstrated need for improved maintenance and
monitoring systems.

10. Implementation Potential YES Potential for reduced operating costs will make implementation

likely.
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SCENARIO NO. 10
ACCIDENT DATA RECORDING SYSTEM

GOAL.: Facilitate accident investigations and reduce false accident claims
against transit operators.

oo 3

/ LOCATION \

DIRECTION OF TRAVEL
LOCAL SPEED LIMIT
VEHICLE SPEED

DRIVER PERFORMANCE

. PASSENGER COUNT

. PASSENGER ID

. AUTOMATIC NOTIFICATION

SCENARIO

1. Vehicle performance monitoring equipment and smartcard reader could be used to record data at
time of an accident.

2. System would automatically notify authorities and provide location information.
3. Time, vehicle speed, direction, and operator performance could be used to analyze accidents.

4.. Similar systems could be applied to private trucks and autos to aid police in accident investigations.

Figure 13. Accident data recording system.
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Table 10. Scenario 10. Accident data recording system.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would help to reduce operating and liability cost of transit.
Management?
2. Technically Feasible? YES Many of monitoring systems needed are being developed for other
uses.
3. Potential Benefits LOW to Could reduce fraudulent accident claims and liability costs.
MODERATE Operational testing needed to determine actual benefits.
4. Potential Costs LOW to Installation costs low if AVL and vehicle performance monitoring
HIGH equipment aready present. Potentially high if not.
5. Ingtitutional/Legal Barriers MODERATE Passenger identification recording equipment may raise questions of
privacy.
6. Financially Feasible? UNCERTAIN Financial feasibility will need to be determined in operationa testing.
7. Attractiveness to Users, MODERATE Would be very attractive to transit operators if it could significantly
Operators, and Society reduce fraudulent claims.
8. Human Factors Effectiveness HIGH No behavior modification required.
9. Potentia for Success LOW to Vehicle monitoring functions fairly easy to perform. Recording
MODERATE passenger identities more uncertain.
10. Implementation Potential MODERATE Cost benefits will have to be clearly demonstrated before operators

likely to implement.
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SCENARIO NO. 11
REAL TIME RIDESHARING

GOAL: Increase rideshare/HOV usage by allowing for real time rideshare
matching and in-vehicle route guidance.
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Transportation
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SCENARIO

1. Driver seeking rider enters request into system. Person seeking ride enters request and destination.
2. System matches rider with drivers to same destination and “offers” rider to nearest driver.

3. Confirmation of pick-up is made by both parties. Fees could be automatically billed and credited so
that no money changes hands.

Figure 14. Real-time ridesharing.
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Table 11. Scenario 11.

Real-time ridesharing.

Summary Evaluation
Criteria Summary
Category Rating/Comment | Comments
1. Applicable to MM Transportation YES God isto increase HOV/rideshare usage.
Management?

2. Technicaly Feasible? YES All basic technology exists today. System could be upgraded as new
technol ogies become available.

3. Potential Benefits HIGH Reductions in SOV trips, improved mobility for system users, a low
cost aternative to conventiona transit, air quality applications.

4. Potential Costs MODERATE Requires computer brokerage center. Operating costs should be
moderate. User fees should be attractive to riders and drivers.

5. Ingtitutional/Legal Barriers MODERATE User safety and operator liability would be major concerns. Could be
overcome with security measures. Licensing may be required.

6. Financially Feasible? YES Some operator subsidies would be required. These could be
generated through tolls, parking, and other transportation fees.

7. Attractiveness to Users, HIGH Potentialy high user and societa attractiveness. Could also be

Operators, and Society attractive to operators of existing transit and paratransit systems.

8. Human Factors Effectiveness MODERATE System should be fairly easy to use. Key element will be establishing
a levels of reliahility, user comfort, and security.

9. Potentia for Success HIGH Incentives need to be clearly defmed for each user group.

\
10. Implementation Potential HIGH A relatively simple, low-cost means of reducing congestion and

improving mobility in lower density areas.
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SCENARIO NO. 12
PARATRANSIT DISPATCHING

GOAL: improve the productivity of paratransit sytems.

< [TM@

PARATRANSIT DISPATCH CENTER

Pick-Up Point Transfer Point

In-Vehicle Display In-Vehicle Display

SCENARIO

1. User enters paratransit request stating pick-up point and arrival times, and destination.

2. The system selects a vehicle and optimizes its routing based on real-time travel information.

3. System coordinates transfers with other transit or paratransit vehicles.

4. User is notified of bus status and given times for pick-up, transfer, and arrival at the destination.

5. Bus driver is given new routing and guided to pick-up point and destination by in-vehicle ATIS.

Figure 15. Paratransit dispatching.
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Table 12. Scenario 12. Paratransit dispatching.

Summary Evauation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Permits more effective dia-a-ride in rural and suburban areas. Could
Management? enhance use of private carriers through coordination.
2. Technically Feasible? YES | Certain elements of the system are already in use in taxi and courier
fleets.
3. Potential Benefits HIGH More flexible service for users. Service could be provided with
| fewer vehicles, driver hours, and vehicle miles.
4. Potenlial Costs MODERATE All vehicles and dispatch center must be equipped with AVL and
| ATIS systems for maximum effectiveness.
5. Ingtitutional/Lega Barriers MODERATE May compete with local taxi services. Should seek to integrate taxis
| into paratransit service.
6. Financially Feasible? YES Could lead to reduced operating costs. May have funding difficulties
| if it compete with private services.
7. Attractiveness to Users, HIGH More flexible service for users, more efficient service for operators,
Operators, and Society improved mobility in rural and suburban areas.
8. Human Factors Effectiveness HIGH Some driver trainiig needed. Riders could use manual or automated
phone reservation system.
9. Potentia for Success HIGH These types of systems are already in use. Improvements would
benefit users and operators.
10. Implementation Potential HIGH Moderate cost for significant benefit. Could be implemented as an

upgrade to existing systems.
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SCENARIO NO. 13
TAXI MANAGEMENT/USER-SIDE SUBSIDY
WITH SMARTCARDS

GOAL: Increase user-side subsidy service calls through improved
taxi dispatch management efficiency.
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SCENARIO

1. Ride requests are made to the Taxi dispatch center and vehicle is dispatched to location.
2. Upon dispatching, vehicle information is recorded. Smartcard is used for payment.

3. At end of shift, user-side subsidy information is downloaded for automated billing.

Figure 16. Taxi management/user-side subsidy with smartcards.
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Table 13. Scenario 13. Taxi management/
user-side subsidy with smartcards.

Summary Evaluation

Criteria Summary "
Category Rating/Comment Comments
1 Applicable tc MM Transportation YES Would facilitate market oriented approaches to providing transit
Management7 service in both urban and rura areas.

2. Technicaly Feasible? YES Could be done with existing technologies.

3. Potential Benefits MODERATE Would simplify fare payment, automate hilling, and reduce potential
for fraud in user-side subsidy systems.

4. Potential Costs MODERATE In-vehicle reading and billing equipment required. Users would need
smart cards, which may be expensive for low-income users.

5. Institutional/Legal Barriers MODERATE Public/private sector cooperation required. Could be some privacy
issues.

6. Financially Feasible? YES Should yield benefits exceeding costs. May require some revenue
guarantees to cover implementation costs.

7. Attractiveness to Users, HIGH Automated billing beneficial to all. Reduced fraud benefits public.

Operators, and Society Some small taxi operators may find system costly to implement.

8. Human Factors Effectiveness HIGH Should make system much easier to use without the need for training
or behavior modification.

9. Potentia for Success HIGH The need for improved payment methods, automated billing, and
fraud prevention has been demonstrated.

10. Implementation Potential HIGH Would prove useful in providing service to the elderly, disabled, and

low-income users as well as transportation in rural areas.
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SCENARIO NO. 14
URBAN GOODS AND PASSENGER MOVEMENT

GOAL: Use existing courier vehicles to also transport passengers
in high activity centers.

COMMERCIAL FLEET
DISPATCH CENTER

BUILDING IN HIGH

ACTIVITY CENTER

“\\\\\\\\\\\\\\\\\\\\
B USER L]
N, o

TELEPHONE

N & N

A Transportation
ven Management
DYNAMIC Center
IN VEHICLE
ROUTgNs(c:EEDULE TASELAY {TMC)

A

01N

VEHICLE
PIckUP  INUSE

ot

SCENARIO

1. User requests ride by phone and enters origin and destination.
2. Operations center scans vehicles in use, assigns vehicle, and guides driver to pick-up point.
3. User monitors vehicle status on video screen in building.

4. User is picked up and trip data is recorded on-board.

Figure 17. Urban goods and passenger movement.
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Table 14. Scenario 14. Urban goods and passenger movement.
Summary Evaluation

Criteria Summary

Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would combine the movement of people and goods in urban and

Management? suburban high activity centers.
2. Technically Feasible? YES Courier services currently dispatch vehicles to pick up packages.
Improved routing software could be used to transport people.

3. Potential Benefits MODERATE Would improve mobility and reduce VMT in high activity centers.

Could result in increased revenue for operators.

4. Potential Costs

MODERATE to

Would require vehicles to be modified to carry passengers. Would

HIGH increase operating and liability costs for operators.
5. Ingtitutional/Legal Barriers MODERATE Might require changes in laws to permit courier vehicles to carry
passengers. May face opposition from taxi and transit operators.
6. Financially Feasible7 UNCERTAIN Will need operational test to determine ultimate feasibility. Funding

will most likely have to come from private sector.

7. Attractiveness to Users,

MODERATE to

If widely used, could provide tangible benefits to all parties.

Operators, and Society HIGH
8. Human Factors Effectiveness HIGH Should be fairly easy to use for passengers. Dispatching systems
used to move packages could be modified to move people.
9. Potential for Success MODERATE Will require large enough pool of users to offset start-up and
operating costs.
10. Implementation Potential MODERATE Will require a strong commitment from the private sector and local

transportation agencies to implement.
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SCENARIO NO. 15
RURAL ATIS/ROUTE GUIDANCE SYSTEM

GOAL.: Provide route guidance for rural paratransit, volunteer ride services, and
emergency services.

PORTABLE IN-VEHICLE UNIT

Jtt T
e

PARATRANSIT
DISPATCH CENTER

SCENARIO

1. Persons in rural area request rides via telephone.

2. Volunteer ride service vehicles are equipped with portable ATIS Systems that can be
transferred between vehicles.

3. On-board guidance system provides description of house, landmarks, and optimum approach.

4. System would also be useful for emergency services.

Figure 18. Rural ATIS/route guidance system.
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Table 15. Scenario 15. Rura ATIS/route guidance system.

General Evauation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would improve rural transit and paratransit services.
Management?
2. Technically Feasible? YES Would utilize AVL, ATIS, and GIS-type technologies.
3. Potential Benefits MODERATE Would provide route guidance and pick-up point location for drivers
in rura transit services.
4. Potential Costs MODERATE Would require equipping vehicles with route guidance units and
possibly creating a GIS data base for the service area.
5. Indtitutional/Legal Barriers FEW There would be few, if any, ingtitutional or lega barriers.
6. Financialy Feasible? YES Cost of creating rural data bases could be beyond means of many
agencies. May require government funding for implementation.
7. Attractiveness to Users, HIGH Should be attractive to both users and operators of rura transit and
Operators, and Society paratransit services.
8. Human Factors Effectiveness HIGH Rural mute guidance may require more complex instructions than
urban guidance. New display formats may need to be examined.
9. Potentia for Success MODERATE Will address a red problem in rural transit services, but may have a
limited market.
10. Implementation Potential HIGH Start-up costs could be high if databases need to be created. May

require government funding to implement.
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SCENARIO NO. 16
REAL-TIME TRANSPORTATION INFORMATION
AT HOMES, WORKPLACES, AND STORES

GOAL: Facilitate decisions by travelers by providing real-time information
on travel conditions.
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CENTER CENTER
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SCENARIO
1. Transportation Management Center broadcasts real-time information on roadway and transit
conditions.

2. Information units would be available at homes, shopping areas, and office buildings.

3. Information permits workers and shoppers to alter travel plans if necessary.

Figure 19. Real-time transportation information at homes, workplaces, and stores.
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Table 16.

Scenario 16. Real-time transportation information.

Summary Evaluation
Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would provide real-time multimodal transportation information to
Management? travelers in homes, workplaces, and stores.

2. Technically Feasible? YES Could use standard cable TV, videotext systems and emerging
interactive cable TV to disseminate information.

3. Potential Benefits HIGH Could reduce congestion and delays, fuel consumption and pollution
emissions, and improve use of existing facilities.

4. Potential Costs MODERATE Would require information terminals to be available in stores,
workplaces, and high activity centers.

5. Institutional/Legal Barriers MODERATE May require multi-jurisdictional cooperation to collect and distribute
information, especially if private operation is considered.

6. Financially Feasible? YES/ If operated as part of public ATMS/ATIS additional costs should be

UNCERTAIN reasonable. Feasibility of private operation is uncertain.
7. Attractiveness to Users, HIGH Should be highly attractive to users and society as a whole. Should
Operators, and Society also be attractive to operators as part of TSM strategies.

8. Human Factors Effectiveness HIGH User friendliness and information reliability will be essential for the
success of this scenario.

9. Potential for Success HIGH Will provide benefits to alarge segment of the population. For
maximum effectiveness, it should be integrated into regional ATIS.

10. Implementation Potential HIGH Some operational tests underway. Interest appears to be strong.




SCENARIO NO. 17
NEEDS SCHEDULING

GOAL: Reduce congestion and VMT by managing shopping trips.
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SCENARIO
1. In-home or in-vehicle unit informs driver of congestion at shopping destination.
2. Driver enters trip purpose. System displays other areas where items are available.

3. Altematively, system offers shop-at-home services.

Figure 20. Needs scheduling .
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Table 17. Scenario 17. Needs scheduling.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Could provide true transportation demand management in arcas
Management? experiencing congestion.
2. Technicaly Feasible? YES Some basic shop-at-home services are available today. Will need to
coordinate with ATMSATIS systems for traffic information.
3. Potentid Benefits MODERATE Reduced congestion and delay and possibly reduced VMT.
4. Potential Costs MODERATE Would require control center linking traffic and commercial
| databases. Would probably require a user fee.
5. Ingtitutional/Legal Barriers HIGH May be seen as “favoring” some stores over others. Retail operators
may not want customers diverted away for any reason.
6. Financialy Feasible? YES May be suitable for private operation. User fees (per use or
subscription) could probably cover operating costs.
7. Attractiveness to Users, HIGH/ Should be very attractive to users and society as a whole, but retall
Operators, and Society LOW operators may fmd it unattractive.
8. Human Factors Effectiveness HIGH Information must be reliable or users will quickly lose confidence in
the system. Should provide route guidance as well.
9. Potential for Success MODERATE Success will depend ultimately on the cooperation of retailers.
10. Implementation Potential MODERATE May have greatest potential under private operation. Area of

applicability may be primarily high and medium density aress.
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SCENARIO NO. 18
AIR POLLUTION ALERT

GOAL: Reduce mobile source emissions and encourage use of alternate
modes during non-attainment periods.
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SCENARIO

1. Air Quality monitoring center identifies non-attainment areas or forecasts potential air quality problems.
2. Persons within these areas are notified and presented with altemate travel modes.
3. Road pricing policies could be implemented using AVl equipment on cars.

4. Real-time travel data allows cities to adjust management strategies once they have been implemented.

Figure 21. Air pollution alert.
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Table 18. Scenario 18. All quality aert.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would permit implementation of multimodal transportation controls
Management? to meet air quality attainment goals.

2. Technically Feasible? YES Would largely use other IVHS systems to gain and disseminate
information.

3. Potential Benefits HIGH Could help reduce mobile emissions and facilitate use of other
modes.

4. Potential Costs MODERATE If system uses existing IVHS infrastructure, additional costs should
be moderate.

5. Ingtitutional/Legal Barriers MODERATE Will require regiona (multi-jurisdictional) pollution control authority
to coordinate mitigation measures.

6. Financially Feasible? YES Services could be provided through other IVHS systems. Would not
need to dedicate an entire system solely to this purpose.

7. Attractiveness to Users, MODERATE While mitigation measures themselves may be seen as unattractive,

Operators, and Society this system should be useful for users and operators during alerts.

8. Human Factors Effectiveness HIGH Will increase information available to travelers during alerts.
Information will need to be accurate, timely, and accessible.

9. Potential for Success HIGH Should be a useful element of regional air quality plans. Could help
to significantly reduce mobile source emissions.

10. Implementation Potential HIGH The CAAA ‘90 set out federal mandates to address air quality

problems. Thii will be a magjor concern for non-attainment  areas.




SCENARIO NO. 19
AUTOMATIC WEATHER/ROAD CONDITION MONITORING

GOAL: Supplement fixed sensor monitoring systems and expand coverage using vehicle
probes.
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SCENARIO

1. Police, maintenance, and commercial vehicles act as probes and detect hazardous weather, visibility,
and road conditions using on-board sensors.

2. Probe vehicles transmit road condition data to roadside "electronic mailboxes" or to a TMC.

3. Other vehicles receive waming information and are guided around hazardous locations.

Figure 22. Automatic weather/road condition monitoring.
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Table 19. Scenario 19. Automatic weather/road condition monitoring.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicableto MM YES Would be useful to autos and commercial vehiclesin
Transportation Management? detecting hazardous roadway conditions.

2. Technically Feasible? YES Detectors and "electronic mailbox" technology
currently under development.

3. Potential Benefits HIGH Could improve safety and reduce accidents due to poor
road and visibility conditions.

4. Potential Costs LOW to MODERATE | Cost will Depend on types of sensors (fixed vs. vehicle
praobes) and information systems (HAR and CM S vs.
in-vehicle ATIS) used.

5. Ingtitutional/Legal Barriers LOW Will require communication standards for in-vehicle
sensors and ATIS units (both private and commercial).

6. Financially Feasible? YES Could reduce system operating costs through extensive
automation and reduction in infrastructure
reguirements.

7. Attractivenessto Users, HIGH Attractive to both highway users and operators

Operators, and Society
8. Human Factors HIGH Could provide more detailed real-time information
Effectiveness (both audio and video) than conventional changeable
message signs or HAR.

9. Potential for Success HIGH Similar, though less complex systems currently in
operation.

10. Implementation Potential HIGH Could allow more extensive use of these warning
systems, not just in areas of the most severe nature.
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SCENARIO NO. 20

ATIS SYSTEM: PARKING AVAILABILITY

GOAL: Facilitate the location of available parking in congested areas. This would

be one module in a mature ATIS System.
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SCENARIO

1. Parking lots, garages, and transit park & ride lots continuously update parking availability.

2. On-board ATIS unit displays available parking, parking fees, and lot type (surface or garage).

3. User reserves a space and is guided to lot.

4. Advanced systems would monitor the availability of on-street parking and loading zones in congested

areas.

Figure 23. ATIS system: parking availability.
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Table 20. Scenario 20. ATIS system: parking availability.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YE!3 Could be applied to parking for passenger cars and loading areas for
Management? commercial vehicles.

2. Technically Feasible? YES Most of the necessary technology exists, but will most likely require
afully operational ATIS to be successful.

3. Potential Benefits HIGH Could result in reduced congestion, better utilization of existing
parking facilities, and parking management during specia events.

4. Potential Costs MODERATE Much of the cost could be subsidized by parking facility operators.
Monitoring on-street parking could prove more expensive.

5. Indtitutional/Legal Barriers LOwW Few barriers to system itself. Control of system (public vs. private)
may be an issue in terms of being fair to al parties.

6. Financialy Feasible. YES Monitoring commercia lota should be feasible. Monitoring on-street
parking may require additional funding.

7. Attractiveness to Users, HIGH Increased convenience for motorists, better utilization for providers,

Operators, and Society and congestion reduction for entire area.

8. Human Factors Effectiveness HIGH Will need to address same concerns as any in-vehicle ATIS system.

9. Potential for Success I11GH In high activity areas and for special events, this system should have
afairly high demand.

10. Implementation Potential HIGH Should be fairly high in an environment with fully operational ATIS.
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SCENARIO NO. 21
PORTABLE ATIS SYSTEM

GOAL: Provide real-time travel directions to any destination on a multi-modal
transit system.
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SCENARIO

1. User keys in destination to pocket ATIS unit. Unit receives real-time transit information.
2. Unit provides optimum route, bus stop locations, fares, and real-time schedule information.

3. Unit monitors position, indicates when to disembark or transfer, and provides walking directions to
final destination.

Figure 24. Portable ATIS system.
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Table 21. Scenario 21. Portable ATIS system.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would provide multimodal travel information in a unit that could be
Management? used in a car, on trangit, or carried by user.

2. Technically Feasible? YES Portable units using static information (preprogrammed maps and
travel data) are available today.

3. Potential  Benefits HIGH Could be used in-vehicle or carried by traveler. Also useful for
tourists and travelers.

4. Potential Costs LOwW No additional implementation costs. Unit costs borne by the user.

(System-wide)

5. Ingtitutional/Legal Barriers LOwW Will require standardization of communication protocols to be useful
in different areas/regional systems.

6. Financialy Feasible? YE!S Unit costs will have to be reasonable enough to assure wide market
penetration.

7. Attractiveness to Users, MODERATE Could be very attractive to users, especialy during transitional

Operators, and Society implementation of in-vehicle ATIS.

8. Human Factors Effectiveness MODERATE Would raise many of the issues associated with conventional in-home
and in-vehicle ATIS displays,

9. Potential for Success HIGH Should be very high if unit cost is reasonable.

10. Implementation Potential HIGH Simple static information versions are already on the market.




SCENARIO NO. 22
TRAFFIC MANAGEMENT AT NATIONAL PARKS

GOAL: Reduce traffic congestion in National Park areas
and improve park environment.
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SCENARIO

1. Visitors are notified of congestion in park areas via ATIS units, HAR, VMS,and information kiosks.
2. Motorists are directed to off-site parking lots via message signs and ATIS units.

3. Users enter call request and transit vehicles are automatically dispatched to lots.

Figure 25. Traffic management a parkmonuments.
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Table 22. Scenario 22. Traffic management at parks/monuments.

Summary Evaluation
Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would provide real-time traffic management for autos and buses at
Management? parks and monuments.

2. Technically Feasible? YES Would be part of regional ATIS systems.

3. Potential Benefits HIGH Would allow park operators to reduce congestion and improve park
environment through real-time traffic management.

4. Potential Costs MODERATE Would require a control center to manage auto and bus traffic.
Would place restrictions on personal auto use.

5. Ingtitutional/Legal Barriers MODERATE Would require nationwide ATIS communication standards, Would
also require cooperation of loca police for enforcement.

6. Financialy Feasible? YES Could be financed by park services through user fees and integrated
into regiona ATIS system.

7. Attractiveness to Users, HIGH Would benefit al by reducing congestion in parks and surrounding

Operators, and Society areas and improving park environment.

8. Human Factors Effectiveness HIGH Will have the same requirements as conventional ATIS systems.

9. Potential for Success HIGH Should be high. Congestion is a growing problem at many urban and
rural parks.

10. Implementation Potential HIGH Severa parks have expressed an interest in implementing traffic

management systems.
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SCENARIO NO. 23
AIRPORT ACCESS - PASSENGER PICK-UP

GOAL: Improve guidance and reduce congestion associated
with passenger pick-up at airports.
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SCENARIO

1. Airport users check status of flights from home unit (cable TV or home computer).
2. Upon arrival at airport, user is informed of flight status and directed to pick-up point.
3. If flight is delayed, user is directed to holding lot and informed when flight arrives.

4. During periods of severe congestion, users could be directed to external lots and take transit.

Figure 26. Airport access - passenger pick-up.
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Table 23. Scenario 23. Airport access/passenger pick-up.

General Evauation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would provide coordination between air and highway modes to
Management? relieve congestion at airports.

2. Technically Feasible? YES Could be operated using existing technologies. Will be most effective
with use of m-vehicle ATIS.

3. Potential Benefits MODERATE Would alow travelers to receive rea time flight information at
home/work. Would provide curbside traffic management at airport.

4. Potentiadl Costs MODERATE Could use flight information systems already in place at most
airports. Incremental operating costs should be low.

5. Institutional/Legal Barriers LOW Will require cooperation with local transportation management
systems/agencies. May need agreement with cable TV operators.

6. Financially Feasible? YES Benefits should justify the fairly moderate installation and operating
costs.

7. Attractiveness to Users, HIGH Attractive to both users and operators.

Operators, and Society

8. Human Factors Effectiveness HIGH Should be able to use the same information displays currently used in
arports.

9. Potential for Success HIGH For maximum effectiveness, should be integrated into regional
ATMS.

10. Implementation Potential HIGH Would address a serious problem faced by many airports.




SCENARIO NO. 24
DYNAMIC ROUTE SCHEDULING
FOR TRUCK ACCESS TO PORT FACILITIES

GOAL: Improve efficiency of truck movements in and out of port facilities/truck centers.
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SCENARIO

1. Port Operations Center transmits real-time traffic data and optimum routing for trucks headed to port.
2. On-board route guidance guides driver to port facility.

3. GE-based system guides trucks with special needs based on size, geometries, population, etc.

Figure 27. Dynamic route scheduling for truck access to port facilities.
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Table 24. Scenario 24. Truck access to portgrail facilities.

Summary Evaluation

Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would enhance the interface between highway and rail/shipping
Management? modes.

2. Technically Feasible? YES Most of the required technology isin use or is being tested today.

3. Potentiadl Benefits HIGH Could provide dynamic route guidance for trucks using transfer
facility, reduce congestion, and improve efficiency.

4. Potentiad Costs MODERATE Would require a control center. Could interface with other ATMS
facilities to obtain much of the transportation data.

5. Ingtitutional/Legal Barriers FEW Will require cooperation with local TMC's and transportation
authorities.

6. Financidly Feasible? YES Could be financed through port usage fees. Operating costs should be
relatively low.

7. Attractiveness to Users, HIGH Mosgt attractive in areas that experience serious congestion. Benefits

Operators, and Society users, operators, and society.

8. Human Factors Effectiveness HIGH Should be high if automatic vehicle identification systems and in-
vehicle information displays used.

9. Potential for Success MODERATE Most likely success in areas where other ATMS and traffic
management systems are in operation.

10. Implementation Potential MODERATE Would be particularly useful in urban and high density areas where

congestion and access are problems.




SCENARIO NO. 25
IMPROVED VEHICLE PROCESSING
AT PORT FACILITIES/TRUCKING CENTERS

GOAL: Reduce delays and congestion associated with vehicle processing at port
facilities/trucking centers.
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SCENARIO

1, Truck entering port is automatically identified and weighed by AVI and WIM systems.
2. Computer guides truck to loading point via in-vehicle ATIS and monitors its location within the facility.
3. Vehicles forced to wait for loading could be directed to holding lots and notified when needed.

4. During peak periods, trucks could be directed to wait at external lots until needed.

Figure 28. Improved vehicle processing at port facilities/trucking centers.
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Table 25. Scenario 25. Improved vehicle processing at
ports/trucking facilities.

Summary Evaluation
Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Will enhance the interface between port/rail and highway modes of
Management? goods movement.

2. Technically Feasible? YES WIM, AVI, and AVL systems are being tested in several projects,
athough it would require improvements in WIM accuracy.

3. Potential  Benefits HIGH Would reduce congestion and delays at processing centers. Would
alow monitoring of vehicles and goods within facility.

4. Potentiadl Costa MODERATE Would require some new equipment and a control center. Much of
the in-vehicle equipment may be in standard use in the future.

5. Ingtitutional/Legal Barriers LOW Ensuring compatibility with other AVI systems may be one of the
key issues facing such a system.

6. Financially Feasible? YES Benefits should outweigh costs of system operation. Could be
financed through port user fees.

7. Attractiveness to Users, HIGH Benefits all parties through reduced costs and delays and increased

Operators, and Society | operating efficiency.

8. Human Factors Effectiveness HIGH Should be easy for system users. Could automate many of the
functions currently performed by people.

9. Potential for Success HIGH Potential for success could be maximized if system were integrated
into surrounding highway CVO systems.

10. Implementation Potential HIGH Similar systems are being tested as part of the HELP and

ADVANTAGE [-75 programs. Interest in CVO is strong.
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SCENARIO NO. 26
REAL-TIME COORDINATION OF WATER TRAFFIC
AND BRIDGE OPERATIONS

GOAL: To improve coordination between vessel movement on waterways and
drawbridge operations.
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SCENARIO

1. Water traffic/bridge Operations Center schedules vessel traffic to arrive at predetermined times.

2. Control Center monitors location of vessels on waterways. Vessels are instructed to queue and then
passed through in groups.

3. Transportation Management Center is advised of all bridge openings. If severe congestion exists,

Figure 29. Real-time coordination of water traffic and bridge operations.
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Table 26. Scenario 26. Coordination of water
and bridge operations.

Summary Evaluation
Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would reduce delays to highway traffic without having major
Management? impacts on water traffic.

2. Technically Feasible? YES Would require some form of AVL, information displays, and control
centers to monitor highway and water traffic.

3. Potential  Benefits MODERATE Reduced delaysto highway traffic. An ATMSATIS system would
be able to reroute traffic during bridge openings.

4. Potential Costs MODERATE Cost to highway users would probably be low. Would require that
boats/ships have appropriate  communication equipment.

5. Ingtitutional/Legal Barriers HIGH Water traffic currently has right-of-way. Would require changes to
laws to permit delaysin openings.

6. Financially Feasible? YES Many agencies aready maintain traffic control centers and ATMS
equipment near drawbridges.

7. Attractiveness to Users, HIGH/LOW Likely to be very dttractive to highway users, unattractive to water

Operators, and Society users.

8. Human Factors Effectiveness HIGH Should not pose any difficulties for users or operators.

9. Potential for Success MODERATE Could be effective if the cooperation of the Coast Guard was
obtained. Otherwise, it may prove difficult.

10. Implementation Potential [ MODERATE Would be most attractive a high-volume, urban drawbridges.

System may not be justifiable at low-volume bridges.
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SCENARIO NO. 27

MOVING URBAN GOODS ON FERRIES

GOAL: Ferry trucks with urban goods across waterways to avoid bridge and tunnel traffic
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1. Transportation Management Center transmits real-time bridge traffic data and optimum routing for
commercial vehicles that need to use bridge.

2. Commercial vehicles are directed to ferry. AVI and WIM Systems automatically identify, weigh, and

bill vehicles.

3. Vehicles forced to wait for ferry could be directed to holding lots and notified when needed.

Figure 30. Moving urban goods on ferries.
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Table 27. Scenario 27. Moving urban goods on ferries.

Summary Evaluation
Criteria Summary
Category Rating/Comment Comments
1. Applicable to MM Transportation YES Would enhance urban goods movement in cities where ferries are
Management? used.

2. Technically Feasible? YES Would require some type of ATIS equipment to be installed in
commercial vehicles.

3. Potential Benefits HIGH Reduced time spent in traffic, better fleet utilization, reduced
operating costs for commercia operators.

4. Potential Costs MODERATE Would likely require dedicated ferries for commercial operations.

5. Ingtitutional/Legal Barriers LOwW Would require cooperation between fleet operators, traffic
management agencies, and ferry operators.

6. Financially Feasible7 YES Would most likely be feasible only in areas where severe congestion
exists.

7. Attractiveness to Users, MODERATE Would be attractive to fleet operators and possibly other highway

Operators, and Society users if it reduces congestion at bridges and tunnels.

8. Human Factors Effectiveness HIGH Many fleets aready use routing systems and AVI equipment. Should
be effective from a human factors standpoint.

9. Potential for Success MODERATE Would have a fairly limited range of application (e.g., large cities
with ferries such as New York and Seattle).

10. Implementation Potential MODERATE May have greatest implementation potential as a public-private joint

venture.
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3. SITE SELECTION

As part of this study, the prime contractor (BMI) conducted eight 1-day workshops at sites around the
country to present some of the interim results of this project to transportation professionals. The
contractor proposed 16 candidate sites, from which the FHWA and FTA selected 8 for formal
presentations. This section summarizes the site selection criteria, lists the eight sites chosen for
formal presentations, and summarizes some of the feedback received at the workshops.

SITE SELECTION CRITERIA

Thefollowing criteriawere devel oped for the purpose of evaluating and selecting the 16 candidate
sitesfor formal presentations and possible operational testing. The criteriaare as follows:

Population and Area Type

As specified in the contract, the 16 candidate sites included:
. Six urbanized areas of 1 million or more.
o Four urbanized areas of 500,000 to 1 million.
. Two urbanized areas of 100,000 to 500,000.

o Four rural areas.

Multimodal Transportation System

In keeping with the goals of this study, the candidate sites were to be served by multimodal
transportationsystems. In the large urban areas these modes could include highway, transit
(bus and rail), commuter rail, paratransit, taxi, ferry, air, port, and commercial operations.
In the smaller urban and rural areasit is expected that there would be fewer modes present,
but some type of multimodal system was still required.

Since many scenarios are designed to shift travel from one mode to another, there should be
sufficient overlap between the coverage of the modes so that these shifts are possible and
practical. ATIS and route diversion schemes will do little good if there are no aternate
routes to which to divert traffic. Similarly, no matter how attractive an IVHS system is
offered, people will be unlikely to use transit if the existing transit service has problems
related to reliability, convenience, or safety. It will therefore be necessary to also examine
the quality and extensiveness of the multimodal servicesavailable.

Existing IVHSProjects/Infrastructure

The presence of operational IVHS systems and infrastructure or ongoing FHWA and FTA
operational tests was desirable for several reasons. First, the scenarios assume a certain level
of IVHS development as outlined in the “Functional Requirements’ of the contract. Areas
that have made progress toward achieving these elements or have demonstrated awillingness
to accept them would provide settings more similar to those for which the scenarios were
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intended. Second, the presence of other operational IVHS systems would permit interactions
that could produce benefits beyond those that either system would produce onitsown. This
too would create an environment more similar to that assumed in the functional requirements.
Finally, from a cost perspective, the presence of existing IVHS infrastructure could reduce the
costs associated with operationa testing and avoid needless duplication of systems such as
transportation management centers (TMC's) and communication networks.

Willingness of Transportation OfficialsAgenciesto Participate

Thewillingness of State and local governments and transportation agenciesto participatein
the study and dedicate staff was essential in evaluating potential test sites. Citiesand areas
that have successfully demonstrated or implemented IVHS type projectsin the past or have
demonstrated enthusiasm through the informal outreach portion of this study or through
completion of State/regional I\VHS strategic planswere given consideration.

Willingness of I nstitutionsto Cooper ate with Each Other

The public agencies and private entities required for the testing or implementation of a
scenario must have a demonstrated willingnessto work with each other.  These agencies will
include not only local highway and transit agencies, but also local governments, public service
providers (police, fire, and incident management teams), private transportation providers

(taxi, paratransit, senior citizens organizations), commercial operators (couriers, truckers,
ports), airports, IVHS manufacturers, and in some cases banks or other financial institutions.
Ingtitutional barriers have been identified by many as the biggest obstacle to testing and
implementing IVHS systems. The willingness of implementing agencies to cooperate with one
another was akey factor in evaluating potential sites.

Severity of Transportation/Mobility Problems

In order to properly evaluate the benefits and costs of these scenarios they should be tested in
areas where their effects on congestion, transit ridership, or HOV usage can be readily
measured. 1t would be desirable in many cases to test the scenariosin areas that have
significant problemswith traffic congestion, transit efficiency/reliability, or urban goods
movement. Thiswould not, however, be a strict requirement as many of the scenarios can be
readily tested in areas that do not suffer from severe transportation problems.

Geographic Distribution
An examination of the location of current IVHS operational test programs shows that much of

the activity isfocused in large urban areas and on the east and west coasts. Thisstudy was
careful to consider all areas of the country and all areatypes.



8. Funding

The Federal Government requires participation by othersin the funding of IVHS
demonstration projects. Thelevel of non-federa participation was considered in evaluating
the potential sites.

The site selection criteriawere not given specific weighting. These types of criteria do not easily
lend themselves to rigid quantification. Inthe end, the selection of the potential sites relied on
subjective judgements by the research team and input from the FHWA and FTA.

PRELIMINARY PRESENTATION SITES

Listed below are the sites which were chosen for task D site visits. These 8 sites were selected by
FHWA and FTA from alist of 16 candidate sites recommended by the contractor.

Large Urban Areas (Population of 1 Million or more)

1

San Francisco Bay Area: The San Francisco Bay Area Partnership, an organization of
Federal, State, regional, and local agencies, has been formed to deal with
transportation issuesin theBay Area. The Bay Areais currently testing multimodal
fare payment mediaand will be testing a comprehensive multimodal traveler
information system.

Minneapolis-St. Paul. MN: IVHS projects include Guidestar (Twin Cities Freeway
Management System), the Twin Cities Smart Traveler project (smart cards), areal-
time traffic and transit information system, dynamic ridematching, and a freeway
incident management program.

Baltimore-Washington-Montgomery County. MD: Maryland hasimplemented a
freeway ATIS system (CHART), an urban congestion alleviation system (VMS and
TAR) that receives traffic information from a variety of sources, and a Smart Bus
system (on-board AVL). The Maryland DOT has expressed an interest in testing ATIS
and port management scenariosin the Baltimore-Washingtonarea. Both Montgomery
County and Washington, DC areimplementing advanced traffic and freeway
management systems.

Medium Urban Areas (500,000 to 1 Million)

4.

Orlando. FL: A TravTek demonstration project is currently underway. A traffic
management center isin place. Public-private cooperation has been demonstrated.

Anaheim.CA: Thecity hasan ATMS system and will be testing an adaptive traffic
signal control system for special events. Caltransis examining ways of providing
transit information to users at kiosks and onboard buses.
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Small Urban Areas (100,000 to 500,000)

6. Fredericksburg. VA: Thiscity is examining potential HOV and dynamic
ridematching scenarios.

Rural Areas
7. Beaver County. PA: A small transit system hasinstalled an AVL system on its bus
fleet.
8. Boise, Idaho: Boise will be evaluating different environmental sensor systems along

the [-84 corridor.




4. OPERATIONAL TEST RECOMMENDATIONS

This section identifies those scenarios which hold the greatest potential for immediate operational
testing and implementation. These scenarios were chosen based on the evaluations performed under
Task B and feedback received from transportation professionals during the Task C Presentation and
the Task D site visits. These scenarios werejudged to hold significant potential benefits while facing
surmountableif not minor technological or institutional barriers.

SCENARIOS RECOMMENDED FOR OPERATIONAL TESTING

The following scenarios are recommended for operational testing. Each recommended operational
test is summarized on an operational test form. On each form isabrief discussion of the scenario,
the types of siteswhere it could be tested, and related operational tests that it could be combined
with. (Detailed descriptions of the potential benefits, costs, and institutional issues associated with
each scenario are provided in appendix A).

CORRELATION OF THE SCENARIOS WITH ONGOING OPERATIONAL TESTS

A separate deliverable will be prepared to correlate the 27 scenarios defined here with some 80
planned and on-going operationa tests. For this effort, project team members met with
representatives from FHWA, FTA, NHTSA, FRA, FAA, MARAD, and the USCG to discuss current
and planned operational test activities. A comprehensive list of operational tests was then developed
and correlated with the 27 scenarios defined in this project so asto better identify where these
scenarios could be combined with on-going test programs.  The end result of this work will be a
report that documents al Federally sponsored IVHS activities, identifies potential test sites for the
scenarios presented here, and makes recommendations for further research and test activities. As of
the writing of this final report, 80 projects were identified as noted in tables 41 through 44.
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Table 28. Transit route deviation.

Project Title: Transit Route Deviation
Related Scenario: #1 - Route Deviation/Dynamic Stop Requests and Routing
Applicable Mode(s): P = Primary S = Secondary

_____Highway S Paratransit _____Airport

P  Transit Port

IVHS Functional Area(s):
ATMS P_APTS AVCS

S ATIS CvO

Area(s) of Applicability:

P Large Urban P Medium Urban P Small Urban SRurd

Description:  Thistest would evaluate the use of transit route deviation to serve off-
peak demand and ADA €ligible riders. Thistype of scenario has been
tested both in Europe and in the United States with varying success. This
operational test could incorporate state-of-the-art AVL, route guidance,
and smartcard technologies to further enhance its effectiveness.

Related Projects. Flexible Operations Command and Control System (FOCCYS) -Portland,
OR
Flexibility Operated Transit (University of Pennsylvania)
Madison, WI Flexibly Operated Transit System
Various transit vehicle AVL systems (22 citiesin U.S.)
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Table 29. Real-time position and arrival infor mation.

Project Title: Providing Real-Time Position and Arrival Information for Transit
Vehiclesto Transit Users

Related Scenario: #2 - Real-Time Bus Position and Arrival Information

Applicable Mode(s):

Highway S Paratransit Airport
P Transt Port

IVHS Functional Area(s):

ATMS P__ATIS AVCS

S ATIS CvO

Area(s) of Applicability:

_P Large Urban P MediumUrban S Small Urban __Rurd

Description:  The provision of real-time bus location information would assure transit
users that their busis going to arrive on time. By eliminating uncertainty

over when abusis going to arrive, this system may improveridership
while enhancing transit convenience for users.

Related Projects: Ann Arbor

Bus Transit Travel Information Test, Colorado
MTA Travel Information, New Y ork City
Boston Smart Traveler

Houston Smart Commuter
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Project Title:

Table 30. Smartcard fare collection.

Smartcard Fare Collection

Related Scenario: #5 - Smartcard Fare Collection

Applicable Mode(s): P = Primary S = Secondary

Highway P Paratransit Airport

P  Transit Port

IVHS Functional Area(s):

ATMS P___APTS AVCS

ATIS CvO

Area(s) of Applicability:

P Large Urban S Medium Urban S Small Urban __Rura

Description:

Related Projects:

The use of smartcards as afare payment media could make travel
between modes or between different transit services convenient and
seamless for users. It could also permit the gathering of better ridership
datafor transit operators and may produce a small reduction in fare
processing costs. Smartcards could be particularly effective if used for
employer subsidy programs and for providing discounts to frequent
transit users.

Smartcard Fare Collection Test, Delaware

San Francisco Multimodal Fare Payment Media
Twin Cities Smart Traveler Project
Chattanooga Smart Card Study, Tennessee
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Table 31. In-vehicleinformation displays

Project Title: Providing In-Vehicle Information Displays for Transit
Related Scenario: #7 - Transit Vehicle Information Displays
Applicable Mode(s): P = Primary S = Secondary

_____ Highway P Paratransit _____Airport

S Transit Port

IVHS Functional Area(s):
ATMS P_APTS AVCS

P ATIS CvO

Area(s) of Applicability:
P Large Urban P Medium Urban S Small Urban __Rura
Description: On-board and at-stop information displays could provide transit users

with information on bus location, the location and status of connecting
buses, and other schedule data.

Related Projects: Various Bus AVL Systems
Real-Time Transit Information, New York MTA
Houston Smart Traveler
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Table 32. Real-time ridesharing.

Project Title: Real-Time Ridesharing
Related Scenario: #l| - Real-Time Ridesharing
Applicable Mode(s): P = Primary S = Secondary
P Highway __ Paratransit _____Airport

S Transit Port

IVHS Functional Area(s):
ATMS S APTS AVCS

P ATIS CvO

Area(s) of Applicability:

P Large Urban S Medium Urban S Small Urban SRurd

Description: Test the feasibility and utility of providing real-time ridesharing services.
Among issues to examine are legal ramification, safety and security
guestions, liability issues, and overall system effectiveness. Other
guestions include: What is the “critical mass’ of participants for such a
system to be useful ? What are the best incentives to encourage use? How
much and what types of travel can be expected to be captured by such a
System?

Related Projects: Bellevue, WA Smart Traveler
Minneapolis, MN Smart Traveler Project
Sacramento, CA Real-TimeRidematching System
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Table 33. Real-time par atransit dispatching.

Project Title: Implementation of Real-TimeParatransit Dispatching
Related Scenario: #12 - Paratransit Dispatching
Applicable Mode(s): P = Primary S = Secondary

_____ Highway P Paratransit ____Airport

Transit Port

IVHS Functional Area(s):
ATMS P_APTS AVCS

ATIS CvO

Area(s) of Applicability:

P Large Urban P Medium Urban P Small Urban PRurd

Description: Thistest would evaluate the effectiveness and practicality of real-time
paratransit dispatching. It could evaluate the utility of different routing
algorithms, the practicality of coordinating transfers, and overall system
cost-effectiveness. This could prove to be a dramatic improvement over
existing dispatch systems.

Related Projects: Winston-Salem, NC Mobility Manager
Rogue Valley, OR Mobility Manager
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Table 34. Ride home services.

Project Title: Provide Guaranteed Ride Home Services UsingSmartcards
Related Scenario: #13 - Taxi/User Side Subsidy withSmartcards
Applicable Mode(s): P = Primary S = Secondary

__P Highway _ Paratransit _____Airport

Transit Port

IVHS Functional Area(s):
ATMS P APTS AVCS

ATIS S CvO

Area(s) of Applicability:

P Large Urban P Medium Urban S Small Urban PRurd

Description: A guaranteed ride home service would provide an ideal testing
ground for the use of Smartcards to pay for user-side subsidy
services. Employers would pay only for those trips used and would
be able to keep detailed records of all uses and transactions.

Related Projects: Southern California Smart Card
Twin Cities Smart Card
Delaware Smartcard Fare Collection Test
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Table 35. Development of rural ATIS.

Project Title: Development of aRural ATIS
Related Scenario: #15 - Rural ATIS/Route Guidance
Applicable Mode(s): P = Primary S = Secondary
__P Highway _ Paratransit _____Airport

Transit Port

IVHS Functional Area(s):
ATMS APTS AVCS

P ATIS CvO

Area(s) of Applicability:
___Large Urban __MediumUrban  __ Small Urban PRurd
Description: A rural ATIS could prove particularly useful for providingparatransit
and special servicesin rural areas where direction finding can be difficult.
This operational test should evaluate the costs and effort required to

develop such a system, the feasibility of using portable ATIS units, and
the optimum type of AVL equipment for rural areas.

Related Projects: None available.
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Table 36. Real-time transportation infor mation to highway users.

Project Title: Providing Real-Time Transportation Information to Highway
Users

Related Scenario: #16 - Real-Time Transportation Information in Homes,
Workplaces, and Stores

Applicable Mode(s): P = Primary S = Secondary
_ P Highway Paratransit Airport

S Transt Port

IVHS Functional Area(s):
S ATMS P__APTS AVCS

P ATIS CvO

Area(s) of Applicability:

P Large Urban P MediumUrban S Small Urban __Rura

Description: This scenario is similar to #2 described above. It would provide
traffic information in real-time to highway users. This project
would need to establish the level of coordination required between
different agencies in order to make the system truly network-wide.
This project would also need to determine the best methods and
locations for relaying thisinformation to usersin aformat that is
accessible and easy to understand.

Related Projects: Houston Smart Traveler
Boston Smart Traveler
Dulles Corridor DATE, Northern Virginia
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Table 37. Roadway condition monitoring.

Project Title: Vehicle-Based Roadway Condition Monitoring
Related Scenario: #19 - Weather/Roadway Condition Monitoring
Applicable Mode(s): P = Primary S = Secondary

__P Highway _ Paratransit ____Airport

Transit Port

IVHS Functional Area(s):
ATMS APTS AVCS

P_ATIS CvO

Area(s) of Applicability:

SLarge Urban S MediumUrban S Small Urban P Rura

Description:  This scenario could supplement eisting fixed arrays of weather sensors to
provide more complete coverage of the highway system, particularly in
rural areas. Thistest could evaluate the performance of varioussensor
designs and various methods for transferring data between vehicles and
between a vehicle and aroadside receiver.

Related Projects: Storm Warning System Test, Idaho
Snoqualmie Pass, WA Safety Program
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Table 38. Development of an airport/highway ATIS.

Project Title:

Development of an Airport/Highway ATIS

Related Scenario: #23 - Airport Access/Passenger Pick-Up

Applicable Mode(s):
P_ Highway

Transit

P = Primary S = Secondary

IVHS Functional Area(s):

S ATMS

P_ATIS

Area(s) of Applicabili

SLarge Urban

Description:

Related Projects:

Paratransit P__ Airport
Port
____APTS _____AVCs
CvO
ty:
S Medium Urban S Small Urban P Rura

Some airports already provideflight information to airport users
viacable TV. Thistest would take the system one step further and
provide updated flight information and guidance to motorists once
they arrive at the airport. Several airport authorities have expressed
an interest in some form of this scenario. This project should
identify thoseservices which would be most useful and most cost-
effective to apply in the short term. 1t should also examine thelong
term services that will be possible once more advanced in-vehicle
communication devices become available.

None Available

82



Table 39. Improving truck accessto portsand rail facilities.

Project Title: Improving Truck Accessto Ports and Rail Facilities
Related Scenario: #24 - Truck Accessto Ports/Rail Facilities
Applicable Mode(s): P = Primary S = Secondary

__P Highway _ Paratransit _____Airport

Transit P Port

IVHS Functional Area(s):
P_ ATMS APTS AVCS

P_ATIS P_ CVvO

Area(s) of Applicability:

P Large Urban P MediumUrban S Small Urban SRurd

Description: This project would test different methods to improve truck access
to port and rail facilities. Dynamic route guidance, scheduling, and
holding lots to handle overflows could enhance the operation of
ports and their surrounding highway networks. The system could
provide special route guidance for vehicles with hazardous or
oversized cargo, distribute traffic more evenly throughout the day
through advanced scheduling, and reduce congestion in the vicinity
of the facility through the use of holding lots.

Related Projects: None Available
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Table 40. Vehicle processing at portsand rail facilities.

Project Title: Enhance Vehicle Processing at Ports and Rail Facilities
Related Scenario: #25 - Improved Vehicle Processing at Ports/Rail Facilities
Applicable Mode(s): P = Primary S = Secondary

__ Highway _ Paratransit _____Airport

Transit P Port

IVHS Functional Area(s):
ATMS APTS AVCS

ATIS P__ CVvO

Area(s) of Applicability:

P Large Urban P MediumUrban P Small Urban PRurd

Description: Automated vehicle processing technologies such as AV I, weigh-in-
motion (WIM) and AVL tracking could help to reduce delays
experienced by truckers when entering ports and improve tracking
and recordkeeping within the port itself. Several port authorities
have expressed an interest in implementing some form of this
scenario.

Related Projects: None Available



VI.

Table 41. Current operationa tests (FHWA).

Traveler Information Systems

1 Smart Traveler (Boston)
2. Direct (Michigan)

Route Guidance and Navigation Systems

3 Advance (Illinois)

4. Fast-Trac(Michigan)

5 Pathfinder(California)*

6 Travtek (Florida)*

Transportation Demand Management

See Section C (APTS) for Houston Smart Commuter
Traffic Control Systems

Connecticut Freeway ATMS

Genesis (Minnesota)

Satellite Communication Feasibility (Pennsylvania)
0. SMART Corridor (California)

= © oo N

Rural Applications

11, Travel-Aid (Washington)
Commercid Vehicle Applications

12. Advantagel-75

13. HEL P/Crescent(Arizona/California)

14. PASS(Oregon)
15. Michigan/Ontario Border Crossing (U.S./Canada)

* = Completed
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10.

11.

12.

13.

Table 42. Planned operational tests.

San Antonio Advanced Traffic Management System Test (Texas)

Dynamic Truck Speed Warning for Long Downgrades (Col orado)

On-Board Automated Mileage/State Line Crossing Test (lowa, Minnesota, Wisconsin)
Washington, DC Area Traffic Flow Measurement Test (MDSHA, VDOT, DC)
MinneapoligSt. Paul Personal Communication Device Test (Minnesota)

Integrated Freeway Ramp Metering and Adaptive Arterial Signal Control Test
(Cdifornia)

Mobile Communication System Test (California)

Adaptive Traffic Signal Control System Test (California)

Smart Call Box Test (California)

San Francisco Bay Arealntermodal Traveler Information System Test (California)
Spread Spectrum Radio Traffic Signal Interconnect Test (California)

Storm Warning System Test (1daho)

Automated Truck Speed Warning for Freeway Ramps (Maryland/Virginia)
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Table 43. ATIS program.

Smart Traveler

1 Seattle Smart Traveler (Washington)

2. CaliforniaSmart Traveler (California)

3. Houston Smart Commuter (Texas)

4. Rogue Valley Mobility Manager (Oregon)

5. Travlink (Minnesota)*

6. Houston Smart Commuter (Texas)

7. Milwaukee Smart Bus (Wisconsin)

8. Bus Transit Travel Information Test (Colorado)*
9 Smartcard Bus Fare Collection Test (Delaware)*

10,

NY City Metropolitan Transportation Authority Travel Information*
11, Fredericksburg ARTIS (Virginia)
12, Winston-Salem Mobility Manager
13. Delaware County Automated 1D and Billing System
14. Denver Smart Bus Stage 11 (Colorado)
[1. Smart Vehicle
15. Portland Smart Bus (Oregon)
16. Denver Smart Bus Stage | (Colorado)
17. Baltimore Smart Bus(Maryland)

Smart Intermodal Systems

18.
19.
20.
21.

Detroit Transportation Center Transit Information (Michigan)
Ann Arbor Smart Intermodal (Michigan)

Chicago Smart Intermoda (lllinois)

Southern California Smart Card (California)

Program Evaluations and Research

22.
23.
24.
25.
26.
21.
28.
29.
30.

Twin Cities Smart Card (Minnesota)

Traffic Management Information and Fleet Operation Coordination (California)
IVHSInstitutional | ssues (George Mason University)

Advanced Fare Payment Mediall (Diamond Bar, California)

Transit Network Route Decision Aid (Michigan)

Operational Test Evaluation (TSC - Mass.)

Technology Research (Volpe - Mass.)

Flexibly Operated Transit (University of Pennsylvania)

Chattanooga Smartcard (Tennessee)

* = Planned Operational Tests
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Table 44. Transit agencies procuring AVL systems.

O©CONOOUTHWNE

Segttle, Washington

San Mateo, California
Denver, Colorado

San Antonio, Texas

Dallas, Texas

Twin Cities, Minnesota
Kansas City, Missouri
Milwaukee, Wisconsin
Chicago, lIllinois
Champaign-Urbana, 1llinois
Cheboygan, Michigan
Traverse City, Michigan
Ann Arbor, Michigan
Beaver County, Pennsylvania
Baltimore, Maryland

New Jersey Transit
Norfolk, Virginia
Jacksonville, Florida
Tampa, Florida

Palm Beach County, Florida
Fort Lauderdale, Florida
Miami, Florida
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5. RESEARCH AND DEVELOPMENT NEEDS

This section presents scenarios that hold the potentia to provide significant benefits, but require additional
research and development before operationa testing or implementation takes place. These scenarios were
selected based on evaluations performed in task B, and feedback from the task C presentation and the task
D dite visits. They represent projects that attracted interest from transportation community, but due to
certain barriers or uncertainties over the magnitude of benefits they would provide were deemed to
require further investigation and evaluation. Recommendations for future research and devel opment
programs to provide thisinformation are presented here. The R& D recommendations are presented in
the format of project descriptions. Each project description states the objectives of the project, its modal
applications and IVHS functional area(s), its potentia benefits, and a brief description of its relevance
to scenarios described in this report.

SCENARIOS REQUIRING FURTHER RESEARCH AND DEVELOPMENT
The scenarios that were judged promising but in need of further development are:

. Transit Priority on Signalized Networks (#6).

. Automatic Accident Data Recording (#10).

. Urban Goods and Passenger Movement (#14).

. Air Pollution Alert (#18).

. ATIS: Parking Availability (#20).

. Personal ATIS Unit (#21).

River and Drawbridge Coordination (#26).

OTHER SCENARIOS

There are additional scenarios described in section 2 that are not recommended for operational testing or
further research and development. These scenarios are not without merit, but the feedback from the
workshops indicated that they were either too specialized (i.e., suitable for only afew specific types of
environments) or faced very seriousinstitutional barriers. Some localities may nonetheless find one of
these scenarios, or a variation thereof, applicable to their area.  These scenarios are listed below along
with brief descriptions of why they are not being recommended for further development:

. Timed Transfer Management (#3) - Many transit operators at the workshops felt that this scenario
could be performed just as well with conventional radio equipment, and thus saw the additional
benefitsfrom 1VHS technology aslimited. ASAVL equipment becomes more common in transit
vehicles, though, one may expect that this scenario will be integrated into location monitoring
and scheduling systems.
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. Transit Park & Ride Space Reservation (#4). - This scenario did not receive very much enthusiasm
at any of theworkshops. The most common objection was that space reservation at transit lots
is unequitable and too complex to manage effectively. Regular transit riders, it was argued,
know when parking is or is not available and do not need such asystem. A simplified system
might simply broadcast information on parking availability via cable TV to homes and
workplaces.

. Transit Schedule Reliability (#8) - This scenario was seen by many workshop participants as
having too limited an application for widespread implementation. Most transit agencies could not
afford to keep extra buses on standby, to be called into service only during severe congestion.
It may still have applicationsin cities like Los Angeles where a schedule reliability program is
aready in use and might benefit from IVHS technol ogy.

o Improved Transit Management | nformation (#9) - Some types of vehicle monitoring systemsare
aready in use by many transit agencies. The additional types of information provided by more
advanced systems (driver performance data, real-time breakdown warning) were seen by many
at the workshops to be of only limited utility to transit operators. Thedriver performance data,
in particular, also held the potential for serious conflicts with drivers over issues of privacy.

* Needs Scheduling (#17)- Some workshop participants liked this scenario in concept, but felt that
there were too many institutional barriersto overcome. Most stores and businesses would not
be Willing to have any potential customers diverted away to other shopping centers, and it was
felt that people’s shopping habits would be difficult to change. The potential benefits of this
scenario were seen as too uncertain to warrant further devel opment.

. Traffic Management at Parks and Monuments (#22) - This scenario was seen to have very limited
applications and could probably be carried out on a smaller scale without using IVHS
technologies. Some saw this scenario as an example of trying to force an IVHS solution into a
situation where it really is not warranted. Nonetheless, this scenario may have applicationsin
some national parks and in urban tourist centers, such as the Washington, DC core area.

. Moving Urban Goods on Ferries (#27) - This scenario, too, was seen as having very limited
applicability. 1t may yet find anichein citieslike New Y ork and Seattle, where ferries are used
for transport, but it would likely haveto be carried out by private firmsand only in areas where
the benefitsin terms of reduced delays would clearly justify the costs.

OTHER RESEARCH AND DEVELOPMENT NEEDS

Along with research into the feasibility, utility, and costs of specific multimodal scenarios, the feedback
from the site visits indicated that there needs to be additional research into the methodologies that will

be used to evaluate these scenarios.  While principlesfor the evaluation of transportation management
strategies and I VHS have been developed by a number of key resource groups (USDOT, FTA, IVHS
America), there are at present no specific guidelines or procedures for the evaluation of multimodal IVHS
projects and operational tests. These evaluations will be critical in determining the ultimate success of
the multimodal 1VHS program in this country. Guidelines will be needed for the evaluation of IVHS
projects at the program level, at the design level, and at the operational test level. Each of these three
areas are discussed below.
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Conceptual Planning/Program Evaluation

Responsive multimodal transportation management and I'VHSwill require broad eval uation frameworks
to aide in concept development, plans (national, State, and local), and programs. At the national level,
IVHS benefit issues such as congestion, safety, energy, environmental impacts, economic productivity,
social impacts, and ingtitutional impacts will need to be addressed. A processwill be needed for linking
responsive multimodal transportation management to IVHS, such as the one developed for this project
to develop and refine the 27 functional scenarios.

At the State and local levels, evaluation frameworks are critical in the development and adoption of
strategic plans dependent on cost effectiveness considerations. There were many comments on this during
the gsite visits which included:

Early Benefit/Cost Effectiveness Results

Many participants expressed an interest in obtaining some notion of cost effectiveness even if it
was based on “back of the envelope’ or expert panel “impressions.” Plannersin particular
needed this so that these type of projects could be discussed with decision makers and included
in State, local, and private plans, such as TIP's, Capital Improvement Programs, Corporate
Plans, etc. Theearly results could help in determining applicability and screening activities so
that “promising” scenarios could be advanced forward.

lexibility | . | .

Participants expressed a desire to use greater flexibility in implementing scenarios which
addressed problems. In certain cases, a scenario might be dissected and evaluated in incremental
steps. Thiswas the case for areas with little IVHS infrastructure. Areas with more mature [IVHS
infrastructure saw possihilities for combining or packaging the scenarios. Regardless of the IVHS
maturity, all felt it was better to start with small “successful” steps before jumping into more
extensive deployments and evaluations.

Technical Information Dissemination
Since the project’s inception there has been a flurry of activity, technological developments, new
deployments, operational tests, etc. Practitioners wanted areliable central clearinghouse where
they could obtain information on operational test evaluation results and practices related to
Multimodal Transportation Management and IVHS. A range of approaches were discussed -- all
involving public, private sector, and university cooperation and involvement. The goals were
to access organized information on:

Which scenarios were being tried.

Which ones did and did not work.

The limitations for various applications.

The net public benefits and costs.

. The private sector concerns.

. Responsesfrom various market segments.
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Who was conducting the work.
The status of various projects.

What partnership arrangements were involved.

Specific Comments

Specific comments were also provided on the individual scenarios, the conceptual evaluations,
and theevaluation framework. The participantsfelt that scenarios aimed at meeting functional
needs and goals matched with appropriate IVHS advanced technologies were the preferable way
to go. Many felt that technology driven solutions would be an inappropriate approach. They aso
felt that existing available technologies should be considered dong with the IVHS packages, and
cost effectiveness considerations should drive the selection by State and local governments. The
participants refined the conceptual evaluations and endorse the criteria and framework used in the
evaluation.

User Segmentation

Many felt that the benefits and costs should be separated by the groups affected: transit

operations, traffic operations, airport operations, users, society asawhole, etc. One of the key
findings was that user (market) segmentation was critical in the early operational test evaluations.

Scenarios aimed, for example, a unfamiliar tourists may be appropriate in an area while the same
scenario may not be appropriate or cost effective for familiar travelersin that area.

Design Evaluation

Once a multimodal transportation management/IVHS concept, plan and program of projects are identified
there is a need to consider benefits, evauations and costs at the project design stage. At this point there
is a need to be quite specific on goals, objectives, and specific measures of effectiveness (MOE’'s). More
importantly, a cost effectiveness approach is needed which may include packages of advanced IVHS
technologies and more traditional technologies.

At this project stageit isalso important to deal with information management, institutional change, and
legal concernsasfollows:

Information Management - There is aneed to better manage multimodal real-time and semireal-
time information. Issues include concerns for quality control, rules for data distribution to the
public. There is aso concern about the roles and responsibilities of the public and private sector
in management of theinformation and eval uation results.

Ingtitutional Issues - Present administrative, legal, and funding mechanisms would need to be
changed to accommodate responsive multimodal transportation management strategies.
Administratively, many State and local staffs are organized along mode specific lines such as
traffic operations, transit operations, paratransit dispatching, etc. Thereis also a need to dedicate
staff to provide administrative mechanisms which fostered communications on how to provide
responsive multimodal information systems, etc., using IVHS advanced technol ogies.
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Legal Concerns- Modification of lawsin certain areas that could be obstacles for deployment of
responsive multimodal transportation management strategies (TMC's), IVHS infrastructure,
communication systems, €tc.

In conducting these project level evaluations behavioral issueswould need to be considered including:

. IVHS system effects are often defined in behavioral terms.

. Variability isinherent in the measurement of behavioral effects.
. Looking for practical effectswhich satisfy functional goals.

. Addressing exposure.

. Developmenta vs. operationa testing.

Need to definefunctional performance goals.
Clarifying “user acceptance” as an area of human factors evaluation.
. Evaluation focus on system operators and maintenance and not solely vehicle operators.

At the project level benefits, costs, and effects will need to be related to real-world limitations on how
the data collection can be conducted so as to maintain traffic flow and providefor safety concerns. Best
available simulation models may be applied as opposed to more theoretically elegant models. A good
synthesis of the results will be needed for use by administrative engineers, planners, and managers.

Operational Evaluation

At this stage of implementation, evaluation frameworks for monitoring, surveillance, and operational
evaluation have been established by Federal agencies, particularly thoserelated to operational tests. An
Evaluation Methodology developed by FHWA/MITRE provides five phases of operational evaluation:
(1) operationa test definition, (2) evaluation definition, (3) evaluation design, (4) evaluation performance,
and (5) reporting. The procedures, although generic, provide guidance on what is expected for evaluation
for operational test projects using Federal funds. These evaluation procedures would apply to ATMS,
ATIS and CVO technologies. The products would be developed by the various participants including
partners, FHWA, the Evaluation Team, and the Project Evaluator. The FTA has aso developed
guidelines for assessment of transit related projects. These are documented in “ Evaluation Guidelines for
the Advanced Public Transportation System Operational Tests, Draft.” Depending on the issues, these
procedures might also be expanded to monitoring and surveillance activities.

Many of the evaluations at the operational level can omit evaluation considerations during monitoring and
surveillance activitiesfor aresponsive multimodal transportation management strategy. This omissions
can miss the ability to reach conclusions on safety, for example.  Since accidents are statistics of rare
events, 2-to 3-year data collection efforts may be necessary to reach conclusions on accident/severity
reductions associated with IVHS related deployments. Without such rigorous experimental work, safety
considerations would have to be inferred from indicators such as conflict reduction, collison avoidance,

and observations.
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Summary

While some good principles exist for the evaluation of multimodal 1VHS projects, additional work needs
to be done to incorporate them into firm guidelines that can be used at the national, State, and local
levels. Feedback from the site visits indicated that program administrators need more specific guidelines
to evaluate projects at the conceptual/program level, during the design phase, and during the operational
test phase. These evauation guidelines should be incorporated into al future operational test activities.
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R & D Project Description

Project Title: Evaluation of Network-Wide Signal Optimization for Transit and High
Occupancy Vehicles

Related Scenario: #6 - Trangit Priority on Signalized Networks

Objectives. Evaluate the potential benefits of network-wide signal priority for buses and

high occupancy vehicles and identify any technical hurdles that would have
to be overcome.

Modal Applications (P - Primary, S- Secondary)

-P_.  Highway .S.  Paatransit Airport
_P_.  Transit Port
IVHS Functional Areas:

ATIS AVCS . P APTS
_.P ATMS CVvoO ARTS

Potential Benefits: Potential benefits of this scenario could include reduced delays for transit
vehicles, improved ridership, and reduced operating costs through reduced
fleet requirements. Potential drawbacks could include negative impacts on
the flow of other types of traffic.

Description: This type of scenario may lend itself well to a preliminary evauation using
a traffic smulation model such as TRAF-NETSIM. Such models may at
least yield rough estimates of the amount of delay reduction that could be
expected for transit vehicles and the size of delay increases for other traffic.
Specia attention would need to be paid to bus stop locations, dwell times,
passenger boarding times, and the effects on side-street traffic. The research
should also examine the different types of technologies that could be used to
identify transit and HOV vehicles in the traffic stream and the algorithms
that would he used to determine whether a bus was on or behind schedule
and give priority to its movement. The research should aso examine the
results obtained in Europe where bus priority routes have been tested.

Estimated Level of Effort: 1 person-year
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Project Title:
Related Scenario:

Objectives.

R & D Project Description

Automatic Accident Data Recording for Transit Vehicles
#10 - Accident Data Recording

Develop methods of recording accident and passenger data to prevent false
claims against transit agencies.

Modal Applications (P- Primary, S- Secondary)

-S.  Highway
_P.  Transit
IVHSFunctiona Areas:
ATIS
ATMS

Potentia Benefits:

Description:

Paratransit Airport

Port

AVCS -P- APTS
S CVO ARTS

The main benefit of this scenario would be a reduction in the number and
amount of accident claims filed against transit operators. This research
would determine if these savings would justify the costs of installing such a
system. It would also identify the most appropriate technol ogies to be used.

The technologies exist today to provide transit vehicles with a“black box”

similar (in concept) to those used on commercia airliners. An on-board
computer could record vehicle and driver performance data such as speed
and brake use at the time of the accident. The most difficult task would be
to record passenger data, either through the use of smartcards, or by means
of an on-board camera which would take a snap-shot of the interior of the
vehicle a the time of the accident. Testing should be performed to
determine if thisis arealistic means of obtaining this data, and if so, would
the benefits justify the costs.

Estimated Level of Effort: person-year
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R & D Project Description

Project Title: Urban Goods and Passenger Movement

Related Scenario: #14 - Urban Goods and Passenger Movement

Objectives: Determine the feasibility of using courier vehicles to transport people as well.
Specifically, determine what the market demand would be, the specific

ingtitutional and permitting issues, and the potential benefits in terms of
reduced congestion and increased profitability for courier services.

Modal Applications (P- Primary, S - Secondary)

-P_ Highway Paratransit Airport
Transit Port
IVHS Functional Areas:
ATIS AVCS APTS
ATMS -P. CVO ARTS
Potential Benefits: The benefits of this research would be to provide courier companies with a

credible assessment of the feasibility of this scenario.

Description: This scenario has some very attractive features and significant potential
benefits;, however, there are many questions as well. What are the
insurance, permitting, and regulatory requirements for operating such a
service? How many passengers can be expected to be served? How much
additional revenue could be generated for courier companies? All of these
guestions need to be answered before courier companies can be expected to
invest in such a scenario. Ideally, the outcome of this research would be a
detailed operational test and evaluation plan.

Estimated Level of Effort: 1 person-year
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Project Title:

R & D Project Description

Multimodal 1VHS Strategies to Respond to Air Quality Alerts

Related Scenario: #18 - Air Quality Alert

Objectives:

Determine the potential for 1VHS technologies to reduce mobile emissions
during air quality aerts.

Modal Applications (P- Primary, S - Secondary)

-P_.  Highway

_S_.  Transit

IVHS Functional Aress:
_P_ ATIS

_P. ATMS

Potential Benefits:

Description:

Paratransit Airport
Port

AVCS APTS
CVvO ARTS

The potential benefits of this research would be refined scenarios for
reducing the severity of air quality alerts.

The ability to change travel patterns during air quality alerts would be very
useful to traffic managers in urban non-attainment areas; however, many
questions need to be answered before such a scenario could be implemented.
How could travel patterns be monitored (AVI tags, smartcards) and how
could drivers be hilled for their travel? How would pollutant levels be
monitored and how would they be tied to auto travel patterns? Air emissions
models could be used to simulate some of these scenarios and at least gain
order of magnitude estimates of their impacts on air quality. This research
should yield a detailed operational test and evaluation plan for testing this
scenario in a non-attainment area.

Estimated Level of Effort: _2__ person-years
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R & D Project Description

Project Title: Providing Real-Time Information on Parking Availability
Related Scenario: #20 - ATIS: Parking Availability

Objectives: Assess the feasibility of providing real-time information to motorists on
parking availability and location.

Modal Applications (P- Primary, S- Secondary)

-P.  Highway Paratransit Airport
Transit Port
IVHS Functional Aress:
-P. ATIS AVCS APTS
-S.  ATMS CVvoO ARTS
Potential Benefits: The potential benefits of such a scenario would be greater convenience for

motorists looking for parking for commercia deliveries, specia events, or
just normal traffic conditions. Such a system could help ease congestion in
CBD’s and promote better utilization of parking facilities in congested areas.

Description: A parking availability service was considered as part of the Trav-Tek
operational test program, but was dropped because of inherent difficulties.
This type of system could prove useful as one module in a comprehensive in-
vehicle ATIS system. This research would be amed at assessing the
feasibility of providing real-time parking information and assessing some of
the functiona requirements such as how parking availability would be
monitored, how providers would ensure that a space is still available when
the motorist arrives, and the types of parking information that will be
provided (e.g., surface lots, garages, on-street parking, and commercial
loading areas). The research would yield functional specifications and
protocols for a parking information system.

Estimated Level of Effort: __2__person-year
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R & D Project Description

Project Title: Feasibility of a Personal ATIS Unit
Related Scenario: #21 - Portable ATIS System

Objectives. Determine the feasibility of a personal ATIS unit which not only provides
static information on route selection, transit routes, and traveler services, but
also provides real-time traffic information, real-time transit schedules, and
location information.

Modal Applications (P - Primary, S- Secondary)

-P_.  Highway Paratransit Airport
-P_  Transit Port

IVHS Functional Areas;

-P_ATIS AVCS -P. APTS
-S. ATMS CVvoO ARTS

Potential Benefits: A persona ATIS unit could provide the same services to the pedestrian and
transit rider that in-vehicle ATIS systems provide to drivers.

Description: Some portable ATIS devices that are available today provide static
information including maps, route planning, traveler services, and fixed
transit routes. A more advanced unit could provide real-time information
on traffic conditions, transit schedules, user location, and dynamic route
guidance. The Genesis portable ATIS system is currently being developed
and tested in Minnesota. Such a system would aso be an appropriate
element of the Bay ArealVHS System under devel opment.

Estimated Level of Effort: 2 person-years
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Project Title:

R & D Project Description

Institutional Issues Related to the Coordination of River and Drawbridge

Traffic

Related Scenario:

Objectives.

#26 - Red-Time Coordination of River and Drawbridge Traffic

Examine the ingtitutional and cooperative arrangements required for the
effective real-time coordination of river and drawbridge traffic.

Modal Applications (P - Primary, S- Secondary)

-P_.  Highway
Transit

IVHS Functional Aresas:

_P_ ATIS

_P_.  ATMS

Potential Benefits:

Description:

Paratransit Airport
P . Port

AVCS APTS
S. CVO ARTS

The redl-time coordination of bridge and water traffic could prove useful in
congested areas where bridge openings can create severe delays for motorists.
This type of situation exists in urban areas such as Washington, DC
(Woodrow Wilson Bridge) and Chicago (Chicago River bridges) and could
be ameliorated through the use of bridge and water traffic management
systems.

The type of traffic coordination described in the scenario, however, will
require unprecedented cooperation between traffic operations and those
agencies that control travel on our Nation’s waterways. It would be useful
to hold informal workshops with the key stakeholders in potential test sites
around the country to discuss the utility of such a scenario and the types of
issues that will need to be addressed if implemented. The study could then
identify the most promising sites for operational testing based on potential
benefits, costs, the suitability of the area, and the willingness of local
stakeholders to cooperate.

Estimated Level of Effort__0.5 person-year
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APPENDIX A. DETAILED SCENARIO EVALUATIONS

SCENARIO 1- ROUTE DEVIATION
DYNAMIC STOPREQUESTSAND ROUTING

Description Checkpoint route deviation, in which a bus operates on a fixed route always stopping at
selected locations but also deviating a set distance off the service route to origins and
destinations within the route corridor, has been proposed and tested as a means to make
service more convenient in low-density suburban and rural areas without incurring the
costs associated with point-to-point dial-a-ride. The need to always service each
checkpoint has made such services too costly and inefficient for general application.
Furthermore, sinceit is difficult to maintain a schedule with such service, those boarding
at stops have not been assured of reliability. The need under ADA to provide door-to-
door service for ADA eligible riders within a three-quarter mile corridor on either side
of fixed routes suggests that route deviation could permit full serviceto all users without
duplicating services. Route deviation service could also be provided during off-peak hours
to alow for the use of fewer vehicles. When combined with AVL and in-vehicle ATIS
systems, route deviation could prove to be a realistic and effective means of supplying
these services. Under this scenario, users would request route deviation service either
from homes or businesses, or from at-stop call units. To prevent abuse at these stops, the
units would be activated by a smartcard or a partial fare. A dispatch center would
automatically verify eligibility, compute the optimum routing (skipping non-requested
stops), and direct a bus to the pick-up point through an ATIS display. Upon boarding,
passengers could enter their destinations via touch-screen display, and a refined routing
would be automatically computed. Displays at stops and in homes could provide real-time
bus location information to users.

Potential Benefits Such a system would reduce vehicle-miles and vehicle-hours traveled with the potential
for providing faster, more direct service for passengers. System benefits would be
greatest in low density areas and during off-peak operations when it could permit the use
of fewer vehicles. The system may also allow transit operators to provide effectiveroute-
deviation service for ADA eligible riders without having to provide duplicate services.
The system could a so prove very effectivein providing transit servicein small urban and
suburban aress.

Potential Costs When combined with existing AVL and in-vehicle ATIS and guidance systems, the
incremental cost of implementing such a system should be moderate. For maximum
effectiveness, the system would require information displays on vehicle status at the fixed
point stops so that riders could know when the next bus was arriving. The cost of
deploying at-stop units could be high, depending on the number and type used.

I nstitutional/L egal Ingtitutional and legal barriers should be few. Some jurisdictions may consider thisto be
Barriers cab or charter service, and regulations may have to be altered to accommodate it.

Financial This type of system has been successfully demonstrated in Germany (FOCCS). The
Feasibility provision of route deviation service could allow transit agenciesto reduce operating costs

while improving service. The costs of widespread installation and maintenance of bus
stop information displays may be prohibitive in some areas.
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Attractiveness to

Users, Operators,
and Society

Human Factors
Effectiveness

Potential for
SUCCESS

Imdementation
Potential

Users should find this type of service attractive both for the added convenience of
deviation service and the increased flexibility over conventiona paratransit service.
Operators will need to adjust to frequent route deviations, but in-vehicle route guidance
should vastly simplify that task. The system offers a cost-effective means of meeting the
requirements of the ADA and for reducing operating costs during off-peak times.

At-stop request units and information displays will need to be easy to use and understand.
Phone requests could be handled by an automated system using voice menus or voice
synthesis. The system should verify the user’s request and give an approximate time for
bus arrival based on real-time vehicle location data. Route deviation users would most
likely need to be registered to avoid abuse of the system and could be assigned a persona
[.D. number to help verify this. The use of smart cards would make this scenario even
more efficient both for verification of eigibility and ease of payment. Some training
would be required on the part of operators.

The potential for success should be high, especially when used for providing ADA
services. It could be a cost-effective alternative to providing overlapping point to point
dial-a-rideservice.

AVL and central dispatch systems will need to be in place before implementation of route
deviation service can occur. Systems may have greatest applicability to small urban and
suburban areas, Route deviation may be of more limited use in large urban areas or on

high volume transit routes.
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SCENARIO 2- REAL-TIME BUSPOSITION AND ARRIVAL INFORMATION

Description

Potential Benefits

Potential Costs

[ nstitutionsl/L egal
Barriers

Financial
Feasibility

Attractiveness to
Users, Operators,
and Society

The lack of reliability in bus services combined with user uncertainty regarding the fact
that a bus will actually arrive on schedule contribute to an unwillingness to use offered
services. A rea-time bus position and arrival information system would provide users and

operators of transit systems with better information about the status of buses and trains.

The system could provide riders with information on transit arrivals, transfers, and would
alow usersto adjust their schedules in the event of delays to vehicles due to congestion
or an incident. In this system, real-time information on bus location and expected arrival

time at user specified bus stops would be provided at bus stop displays, residences via
dia-up telephone, cable TV, computer, or videotext services, and in offices via dia-up
computer terminals. Providing users with real-time bus position and arrival information

should promote ridership and make the system more convenient and safer for riders to
use.

The system could provide reliable up to the minute information on transit status to users
in homes, businesses, commercia centers, and at transit stops. The availability of this
information would reduce uncertainty associated with transit usage and could potentially
increase ridership, It would also allow passengers to go out and meet the bus at just the
right time, which is not only a convenience, but a potential safety benefit as well. The
system would also alow operators to monitor vehicle status.

Providing transit information at homes, businesses, commercia centers, and at major
transit centers could probably be donein a cost-effective manner through the use of cable
TV and computer networks. Providing real-time information at selected transit stops
could prove very expensiveto install, maintain, and protect from vandalism. Overall cost
of operation will depend on the number and type of information displays provided.

Implementation of such a system may require some ingtitutional agreements but they
should not present significant barriers. Transit companies may need to work out an
agreement with local cable TV operators to permit broadcast of the information to homes
and businesses. Transmission of information could be done directly by the transit operator
or through alocal TMC. Transit operators may also need to work out agreements with
property owners for placement of displays/terminas in businesses and commercial

centers. There would be few, if any, legal barriers to such a system.

Depending on the extent and type of implementation, financia feasibility could range
from questionable to high. The transmission of transit information to homes, offices,
major shopping centers, and transit centers could most likely be accomplished at
reasonable cost. Many information centers could be subsidized through advertising or
subsidies provided by employers and businesses. Transmission of information to homes
could be covered by small user fees. The widespread implementation of information
displays at bus stops could prove more difficult. Costs for implementation and
maintenance might have to be subsidized by an outside source.

The system would be attractive to usersin that it would provide them with more up to
the minute information. Operators are aready installing AVL systems and should find
the basic information package attractive. Some operators may find network-wide
implementation, especialy at bus stops, as a substantia expense for the benefits provided.
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Human Factors
Effectiveness

Potential for
SUCCESS

| mplementation
Potential

Users would need to learn how to access and use data. The use of video displays and
videotext systems would probably be the most effective from a human factors standpoint.

Smaller transit systems could even use non-interactive displays and just cycle through the
entire system once every few minutes - a potential cost savings. Larger systems would
most likely have to use either interactive displays or break the network down into smaller
units as the entire system would take too long to cycle through. Vandalism of on-street
displaysisapotential problem.

Would work well and could befairly cheap to operate if the operator already hasan AVL
system in place. Could be combined with other information systems to provide users with
printouts of transit information.

This type of system has been successfully operated in Ann Arbor, M1. Many operators,
however, are currently not enthusiastic about these systems. Some financial support or
operating subsidies may be required for implementation to be effective.
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SCENARIO 3-INTERMODAL CENTER TIMED TRANSFER MANAGEMENT

Description

Potential Benefits

Potential Costs

[nstitutional/L egal
Barriers

Einancial
Feasibility

Attractiveness to

Users Operators,
and Society

Human Factors
Effectiveness

Potential for
SUCCESS

| mplementation
Potential

Transit operators have found that the traditional, radially-oriented fixed route systems can
not efficiently serve the dispersed origin-destination patterns of suburban development.
To provide the necessary connections, many systems are implementing route structures
in which many routes focus on a single transit center. Trips on all routes are scheduled
to arrive at the transit center at the same clock time so that riders may conveniently
transfer between routes and modes. Sincetimed transfer requires vehiclesfrom all modes
to be at the transit center at the same time, operators find that they must allot additional
time in their schedules to accommodate unexpected delays, thereby increasing service
costs. The proposed system could monitor real-time vehicle position information and
allow the dispatcher to advise other vehicles to either wait or speed up if, for example,
atrain is delayed. Alternatively, a dispatcher could contact alternate modes (taxi,
limousine, etc.) to meet delayed passengers. The system could also provide updated
schedule information to passengers through displays in stations, stops, and in homes and
businesses.

The benefits of such a system would be improved Schedulereliability, reduced slack time
and improved operating efficiency on timed transfer routes, and improved information
provided to passengers. Thissystem would also allow the decision-making processto be
centralized in the hands of the dispatcher.

Little additional equipment would be required if an AVL system and radio dispatch
system or in-vehicle ATIS were aready in place, so the incremental installation and
operating costswould befairly low. The provision of updated scheduleinformation could
be done through telephone, cable TV, and videotext display systems, and could be
provided directly by the transit agency or through a local TMC.

This system assumes alink with thelocal TMC so that traffic and transit information can
be exchanged.

Financial feasibility is very high if an AVL system is already in place. Little additional
equipment would be required outside of an electronic link with a TMC to provide real
time traffic and congestion information.

For users, attractiveness would be high. The system would increase user confidence that
transfers would be made and would provide users with up to the minute schedule
information. Attractivenessto operatorswould also be high. Operators could potentially
provide greater coverage at less cost. For society it is alow-cost means of upgrading
transit service.

Little training required for operators of the system. Information displays should be clear,
easily accessible, and easy to understand.

The operating principle behind such a system has aready been demonstrated using simple
radio dispatching techniques. Real-time AVL and ATMS will enhance this capability at
afairly low cost.

Implementation potential should be high. AVL systems are a natural first step for transit

agenciesto enter IVHS. Many AVL systems are being implemented across the country.
Thisis an effective use of this new capability.
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Potential Benefits

Potential Costs

I nstitutional/L egal
Barriers

Financial
Feasibility

Attractivenessto

Users, Operators,
and Society

SCENARIO 4 - TRANSIT PARIS & RIDE INFORMATION

AND SPACE RESERVATION

A magjor impediment to the use of park & ride lots for bus and rail transit systems can

be the uncertainty about being able to get a parking space at the lot. In this scenario,

IVHS technology could be used to eiminate this uncertainty. Drivers could obtain
information on parking availability at park & ride and private lots via telephone,

videotext, or interactive cable TV displays. The driver could then reserve a space at the
desired lot or at another lot if the first selection isfull. The system would reserve the
space and if the driver did not arrive within a certain time period, would request a
reconfirmation either viain-vehicle ATIS or cellular telephone. The space could then be
held or released. Smartcards could be used for payment. Driverswould be charged afee
for spaces reserved but not used. The goal of atransit park-ride information and space

reservation system would be to increase transit usage by facilitating parking at transit
centers. Variants of this system could give parking priority to rideshare vehicles or could
be used at “ good Samaritan” lots for handling additional demand during air quality alerts
or specia events.

The benefit of such a system would be increased transit usage and more efficient use of
transit parking resources. Lack of sufficient parking at transit stops is a mgjor
disincentive to transit use. This would be a true demand management system since it
could also direct drivers to empty lots and under-used facilities. It would also be of use
during air quality alerts and specia events.

Potential costs of such a system if integrated into an already mature IVHS environment
could be fairly low. Computer controlled equipment could monitor the availability of
spaces at parking lots and handle all reservations automatically. Reservation fees could
be charged to cover the costs of implementation and operation. It could initially be set
up asamanual system with automatic computer monitoring added | ater.

It would require a contract allowing the transit agency or parking lot operator to assess
charges for spaces not used. It may also require some type of legislation absolving the
operator of responsibility if a reserved space is not available. Otherwise, ingtitutional and
legal barriers should be fairly low.

Parking and even additional reservation fees could cover the cost of implementation and
operation. Parking availability information could easily be combined with other transit
information services, such as real-time schedule information, so the incremental cost
would be fairly low.

For users of the system, attractiveness could be high. It would allow drivers to be sure
that there was a parking space available at the transit station before beginning their
journey. For operators, attractiveness could aso be fairly high. This system would alow
the operator to direct users to under-used lots, provided lots were located close enough
together to make trip diversions reasonable. Some users, however, may feel that the
existing “first-come-first-served” system is more equitable. This system may aso
discriminate against people who do not have an in-vehicle ATIS system, although space
reservation could al so be done by cellular phone. From society’ s perspective, this system
would be fairly attractive if it encouraged greater transit use.
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This system could be similar to many existing automated reservation systems. Making
reservations could be a fairly simple and straightforward process using either a touch-tone
phone or an in-vehicle ATIS system. The user would simply key in the location of a
desired lot and would be informed of parking availability and dternate sites, if necessary.
There will need to be a high degree of system credibility, for travelers who arrive at a
station only to find space unavailable will quickly lose confidence in the system.

The potential for success could be fairly high given the right conditions. In areas where
transit parking demand exceeds supply, such a system would provide a useful service for
afairly low implementation and operating cost. System use would be fairly easy from a
human factors standpoint.

Fairly high in certain areas but less so in others. The system would have greatest
applicability in large urban areas where a lack of parking is a mgjor disincentive to transit
use. Implementation potential would probably be less in lower density areas where
parking problems are less severe.
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Potential Benefits

Potential Costs

[nstitutional/L egal
Barriers

SCENARIO 5 - SMARTCARD FARE COLLECTION

In areas where there are multiple transit operators and multiple service types, fare
payment often becomes complicated. One way around this problem is the use of a pre-
paid monthly pass good for use on several modes. Pass use, however, provides little or
no information on ridership patterns and makes fare all ocation among multiple operators
difficult. Further, users are often reluctant to buy passes unless they are offered at a
substantial discount and they can be sure that their use of transit will exceed the cost of
the pass. Smartcard fare collection offers the opportunity for the automated and accurate
recording and alocation of fares based on travel time, distance, or other factors (e.g.,
senior citizens and handicapped) across a variety of modes and operators. Further, as a
marketing incentive, the system can be programmed to offer discounts to frequent riders
based on the number of rides taken in a given period. Frequent riders are rewarded, but
those whose riding patterns vary know that they will not pay more than the sum of the
cashfares.

The use of smartcards will provide benefits to both users and operators. Smartcards will
simplify fare payment for users and alow for much easier intermodal travel. Fares can
be based on distance traveled rather than flat rates. In one test in Germany, the use of
smartcards and distance based fares was actually found to increase ridership because
users saw this system as being more equitable. Transit users will no longer be required
to carry exact change and fare collection upon boarding should be speeded up. For transit
operators, smartcards could permit more efficient fare collection and reduce handling
costs. It will encourage travel between different modes and alow for the equitable
distribution of fares between agencies. It will allow for collection of detailed ridership
data. It could also be used as a marketing tool by offering specials fares and discounts
for frequent users.

One area of transportation management that could benefit greatly from smartcardsisthe
provision of employee subsidies for transit use. Employers are often reluctant to offer
transit subsidies because they must pay flat subsidy rates and can not be assured that their
employees are actually using transit enough to justify that amount. Smartcards would
permit transit agencies to charge employers subsidies only for those trips actually taken
by employees. Such a system should encourage more employers to participate in these
programs.

Smartcards themselves are much more expensive than conventional magnetic stripe
farecards or flash passes. Currently smartcards cost $6 or more each, and even with
anticipated reductions in this price they may still be considered too costly for lower or
fixed income riders without subsidies. The system will require smartcard readers on all
vehicles, and a central billing facility to download fare information and distribute funds
between agencies. Some form of cash handling may still be needed.

Multimodal smartcard systemswill require cooperation among the various transportation
providers. Operators will have to agree upon standards for the technology and on
payment and reimbursement methods. User payment will most likely be from pre-paid
accounts, but could be billed post-use for selected users. Operators will need to introduce
some anti-fraud measures. Because the system can record the movements of individuals,
and probably will need to for billing purposes, privacy isaconcern, but questions of
privacy can be easily addressed with adeguate security measures.

110



Financial
Feasiliility

Attractiveness to
Users, Operators,

and Society

Human Factors
Effectiveness

Potential for
SUCCESS

| mplementation
Potential

Smartcards have aready been fndorsement tested on alimited scale in Europe and in
Japan. After initid installation costs, operating costs should be low, and perhaps even
lower than origind levels due to increased efficiency.

The system should be attractive to al parties. Users will benefit from easier payment,
more equitable fare structure, and greater flexibility in inter-modal travel. Operators could
benefit from streamlined fare collection, detailed ridership data, and the ability to offer
incentive pricing. Society as a whole will benefit from the use of smartcards in transit
subsidy programs.

Smartcards should be very effective from a human factors standpoint. From a user
perspective they will be as easy or easier to use than existing fare collection systems.

Users may wish to have some type of monthly statement of transit use to verify their
charges. This could be provided automatically or upon request. From an operator

perspective they should reduce much of the human effort that traditionally goesinto fare
collection and handling.

The potential for success of smartcardsisvery high. Test systems are being proposed for
severa transit agencies in the United States. These systems will have applications
throughout the transportation industry.

Systems are currently operating in other countries. Interest is strong.
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Signal pre-emption systems for transit vehicles have been in use for quite some time.
These systems typically detect the presence of atransit vehicle approaching asignal and
either extend the green phase to alow the bus to pass through or shorten the opposing
green phase to minimize delay to the transit vehicle. These systems, however, typically
operate only at the intersection level and do not provide coordinated operation to optimize
transit vehicle travel network-wide. Furthermore, these systems often can not differentiate
between a transit vehicle that is running ahead of schedule and one that is running behind.
More advanced signal control systems which will provide signal coordination network-
wide could be used to give priority to transit and HOV vehicles, thus optimizing the
movement of people rather than vehicles. They could further be linked to transit AVL
systems and provide signal pre-emption only when avehicleisrunning behind schedule.
One important application of this might be during route diversion scenariosin response
to traffic incidents. These systems could attempt to reroute awto traffic in such away as
to minimizeitsimpact on transit schedules, and adjust signal timings to preserve priority
for transit vehicles, even along diversion routes. With proper detection equipment, this
could also be applied to HOV vehicles.

Benefits would include improved transit schedule reliability and possibly improved
ridership. Transit riders and HOV users would be assured that schedules would be
maintained not only during normal operating conditions, but that during incidents and
route diversion scenarios transit vehicles will be given priority and auto traffic will be
rerouted to minimize itsimpact on transit service.

The scenario as envisioned would be able to use in-place transit AVL systems and
network-wide signal coordination systems. If implemented in a mature IVHS environment
it would require only minimal additional equipment to combine the real-time vehicle
location and schedul e information with traffic data received from the signalized network.

There are some potential institutional barriers to this scenario. Firgt, it will require
cooperation between transit agencies and traffic control agencies to exchange data and
coordinate operation. It supposes a“ unity of purpose” that may not exist between many
agencies. Second, the commitment to preserve transit schedules to the extent possible
during incident management and route diversion scenarios will be apolicy issue that will
need to be worked out between the different transportation management authorities.

Since this system would utilize existing equipment, the additional costs for operation
should be fairly low.

While this scenario should be attractive to transit users and transit operators because it
would help to maintain schedule reliability, it may be unattractive to other roadway users
and traffic managers whose interest may lie in optimizing overall traffic flow and
reducing overall vehicle delay.

Ideally, the system would be almost entirely automated, requiring very little human input
from traffic managers and no behavior modifications for transit vehicle drivers.
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To be successful, this scenario will require policy commitments to transit priority
strategies from the various transportation management agencies involved. In that
environment, its potential for success should be high.

Many cities use signal pre-emption equipment right now. As transit AVL systems and
advanced signa control systems are deployed, this could be implemented on a test scale.
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The Americans with Disabilities Act (ADA) will reguire that transit companies provide
both audio and visual information to passengers on fixed route transit vehicles. Thistype
of information iscommonly provided on rail vehicles, but israrely found on buses. Some
basic systems which utilize dot matrix displays and automatic audio annunciators have
been tested on U.S. transit vehicles, but they have largely been limited to displaying route
number, destinations, and announcing major intersections. With the deployment of AVL
and ATIS systems on transit, these systems will be able to convey more information to
travelersin real time. The use of AVL with map matching functions will allow the
system to display/announce all stops automatically (or broadcast them via short range
FM), display schedule and transfer information, and display advertisements to bring in
additional revenue. Additional schedule displays and annunciators could be installed at
major stops and transfer points.

This type of system would make transit more “user friendly” for both handicapped and
non-handicapped persons. It could provide locational, schedule, advertising, and other
information to passengers while on transit vehicles.

It would require buses to have some type of AVL system in place. More advanced
versions would also require some type of onboard ATIS. It is reasonable to assume that
AVL and ATIS systems will become fairly common on buses in the future, so only the
incremental cost of installing onboard message signs and annunciators should be
considered. On-board displays/annunciators currently available can run as high as $7000
per bus, but these may become less expensive as (ADA) requirements increase demand
for them.

There should be few ingtitutional or legal barriersto this type of system, and in fact
ingtitutional requirements may soon mandate their use. The use of onboard displays to
also carry advertising may not be desirable on some systems, but this is a non-essential
function.

Part of the cost of implementing these systems could be offset by the use of the displays
for advertising as well as transit information. This use has met with some success in tests
in Canada.

These systemswill of course provide large benefitsfor the hearing and visually disabled,
but their perceived utility should not be limited to these groups. All users of transit will
benefit from these improved information systems. Automation will ensure that accurate
information is provided to the riders without forcing drivers to divert any of their
attention from the road.

These systems should greatly improve the user friendliness of bus transit in particular.
Will not require any training or behavior modification on the part of transit operators.

This should be fairly high. Similar, though more primitive, systems have been
successfully tested in Europe and in the U.S. Initia reactions have generally been
favorable.

This should be high as more transit agencies begin to meet ADA requirements, Many

transit companies are also installing AVL and ATIS devices, which will make these
information systems far more effective than current versions.
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SCENARIOS-TRANSIT SCHEDULE RELIABILITY

Itisdifficult for transit systemsto maintain schedule reliability when buses must operate
on congested arterials. In Los Angeles, an innovative Service Reliability Program (SRP)

has been implemented using an increased number of street supervisors who have the
authority to call additional buses into service when scheduled trips are delayed for any

reason. Thisis costly due to the supervisory labor required in the field. An M-1S system
would provide information to dispatchers now gathered in the field. This system would
use AVL and ATMS technologies to monitor the position and status of transit vehicles
on the roadway network. This would go a step beyond the AVL systems currently being
implemented in that it would also utilize real time traffic data to predict potential

disruptionsin service and allow operators to take active measures to avoid delaysto

transit riders before they occur such as rerouting, signal pre-emption, or dispatching
additional vehicles.

The benefits of such a system would be a reduction in delays, increased schedule
reliability, and reduced crowding for transit users. Increased transit schedule reliability
will aso increase user confidence in the system and thus may attract some additional
transit riders. The unreliability of transit in many areasis currently a major disincentive
toitsuse.

Assuming that most major transit agencies will have implemented AVL systemsin the
near future, the incremental cost for the monitoring functions of this type of system
would be fairly low. The potentially high costs would result from having to keep several
buses on stand-by during peak periods. Most transit companies have few vehicles to spare
during peak hours, and, stand-by drivers would likely receive substantial pay evenif no
work was performed.

Cost efficienciesin thistype of system might be achieved by modifying labor agreements
to permit lower pay for stand-by service or contracting with a private carrier to provide
the backup service. Otherwise, there would be few institutional or legal barriers to
providing this service.

The practicality of wide-scale implementation of a system which dispatches stand-by
vehiclesin the event of severe congestion may be uncertain from afinancial standpoint.
Few transit agencies have extra vehicles and extra dollars to spare. If congestion-related
delay is frequent, then the overall regular schedule will often be adjusted. If congestion-
related delay is infrequent, then use of an extra bus and driver may be viewed as an
unproductive use of resources.

Would provide atangible benefit to transit users (i.e., more reliable service with less
bunching and crowding of vehicles). Attractiveness to operators for a basic headway
mai ntenance/congestion avoidance type system should be high with an AVL system
already in place. Costs to operator and society for maintaining stand-by vehicles and
drivers may be seen as unproductive and therefore unattractive.
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There would be no mgjor training required on the part of operators. There would be no
behaviora changes needed on the part of users.

Success of a basic system which monitored vehicle progress and maintained headways
would be fairly high. Success of a stand-by system could aso be fairly high if
implemented on a limited number of routes which suffer from serious congestion.
Network-wide implementation of a stand-by system may proveimpractical.

System would be relatively easy to implement if the support was there from both a
funding and institutional viewpoint.
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This system would collect information on vehicle condition and driver performance so
that transit management could more effectively monitor the operations of their fleet.
Vehicle performance data would include such items as engine temperature, oil pressure,
air pressure, and other factors that might indicate a need for service. Data on an
impending breakdown could be transmitted directly to the operations / maintenance
center. The other type of data collected would relate to driver performance. These data
would include operating speed, brake use, on time performance, etc., and would be
downloaded at the end of each shift. Thistechnology exists today, but advanced systems
could automate the collection and analysis of this datain real-time. Benefits could be
obtained on afleet-wide rather than just au individual vehicle basis.

Potential benefits of avehicle performance monitoring system would include areduction
in maintenance costs and areduction in the number of breakdowns by allowing operators
to correct problems before they become serious. It would also allow operatorsto dispatch
a replacement vehicle at the first sign of trouble. A driver performance monitoring
system could obviate the need for field inspectors to monitor vehicle on-time performance
and allow operators to screen out bad drivers.

The system would require an array of onboard sensors to monitor performance and store
the data. The system would also require advanced software to analyze the voluminous
data that would be generated.

Vehicle drivers may object to having onboard systems which monitor their performance,

and such systems may violate union agreements. There should be no barriers to vehicle
performance monitoring eguipment, although some may feel that it isajob that could be
adequately performed by the driver.

Benefits of such a system should outweigh the costs, particularly with respect to vehicle
maintenance. Drivers currently perform many of the vehicle monitoring functions, but
automated systems could monitor a wider range of functions and could add a predictive
element.

The system would have little noticeable effect for transit users, except in cases where it
resulted in markedly improved system reliability. The main attractiveness would be for
system operators who could reduce maintenance costs and improve system reliability.
Some drivers may object to systems that monitor their performance.

The system would require few behavioral changes on the part of users or operators. The
system will require user friendly software that can analyze the data (either in rea time
or semi-real time) and generate appropriate summaries, identify problems, and make
recommendations.

The potentia for success is high for these types of systems. Automated monitoring of
vehicle performance could reduce overall operating costs.

This should be high. Manufacturers are beginning to introduce elements of these systems
into transit vehicles.
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SCENARIO 10 - ACCIDENT DATA RECORDING

Transit agencies are facing ever growing liability claims for injuries sustained during
accidents. Fraudulent claims (e.g., 25 people filing accident claims when only 15 people
were on the bus) can account for a great percentage of these costs. In order to help

reduce accident claims and lower liability costs for transit operators, buses and other

transit vehicles could carry accident data recorders, similar to the “black boxes’ carried

oncommercial aircraft. These devices could record vehicle performance variables such
as speed, direction of travel, and brake use, as well as passenger count data and even
passenger identification if smartcards are in use.

Thistype of device could reduce fraudulent liability claims and provide accurate dataon
vehicle and driver performance at the time of accidents. The overall benefit would be
reduced liability costsfor transit agencies.

It would require that data recording devices be installed on all vehicles. Some “smartbus’
applications will record many of these data for other purposes (e.g., driver performance
monitoring, passenger count monitoring, and post use-billing) and if combined with an
AVL system, it may be possible to gather much of this data without special equipment.

One possible barrier to the use of this system would be questions of privacy in
monitoring passenger identities. It may not be possible or desirable to record passenger
identities on buses. Additionally, the recording of passenger identities would only be
practical if al riders used smartcards, which is not likely unless the transit system
requires their use.

If other “smartbus’ features such as AVL, passenger counting equipment, and vehicle
performance monitoring equipment were present, then much of the accident data might
be recorded without specia equipment, thus making it financialy attractive. If none of
this equipment were present, the cost of installing an accident data recording device could
be quite high while the cost savings are at this point uncertain.

All direct benefits of thistype of system would he for the operator. Operators would be
reluctant to implement this type of system unless they could be assured that cost savings
would exceed cost of installation.

This scenario would not require any behavior modification on the part of operators,
drivers, or passengers.

The monitoring of vehicle and driver performance could be done fairly easily and will
probably be quite common in the future. Recording passenger datawill be more difficult.
Obtaining passenger countsis certainly feasible but would have only marginal usefulness
in combating fraudulent claims. Obtaining passenger identification information is possible
with smartcards, but for the system to be completely effective it would require al
passengers to use smartcards, which isunlikely. Alternate methods might be considered,
such as the use of surveillance cameras onboard. This might be a good opportunity for
a public-private venture between transit operators and insurance companies.

Low to moderate. Operators will have to be convinced that the system can reduce liability
costs. It may require government subsidies for operationa testing.
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SCENARIO 11 - REAL-TIME RIDESHARING

Description While most carpool/vanpool activity is pre-arranged, real-time ad hoc ridesharing does
exist today. In corridors having HOV lanes with minimum occupancy requirements, it
is not unusual to see drivers of single occupant vehicles (SOV’s) stopping at bus stops
to seek passengers for their vehicle so that they can qualify to use the HOV lanes. IVHS
technology offers the potential to expand and improve these ad hoc systems. In such a
scenario, a driver seeking passengers (or vice-versa) would enter a request into the
system stating hisher destination. The system would match potential drivers with
potential passengers and “offer” the passenger to the nearest driver. The goa of area-
time rideshare brokerage system is to encourage the use of ridesharing by providing
ridematching, “instant” carpooling, and incentives to Carpool.

Potential Benefits There are severd potential applications and benefits associated with such a system:

Reducing SOV trips, highway congestion, and air pollution, and increasing the
efficiency of HOV facilities by encouraging ridesharing.

Providing alow-cost aternative to conventional transit in low-density rural and
suburban areas. These are areas where traditional transit services are costly and
often inefficient. It could be of particular use in serving the growing number of
suburb-suburb  commutes.

Improving the mobility of the transportation disadvantaged, particularly the
elderly and handicapped. Real-time rideshare systems could either replace or
augment existing paratransit systems, improving system response and lowering
operating costs.

. Providing “instant” carpooling services during air pollution alerts or other
emergencies.
Potential Costs Such a system requires a computerized brokerage center to perform the ride-matching

functions. The annual cost of operating such a center has been estimated at approximately
$36 per capita for a low density area, based on existing audiotex/videotext based
technology. If the system isto beintegrated with existing transit and paratransit systems,
there may be additiona costs associated with providing auxiliary services when a
ridematch is not available.

User costs may include a subscription fee or a charge per use. Fees should be set to
equalize supply and demand for ridesharing, and should be competitive with conventional
modes.

Ingtitutional/L egal User safety and operator liability would be two of the major concernsin such a system.

Barriers User safety could be provided in several ways. One system would require al usersto be
registered in the system in order to use it. A computer could then check for criminal
records and driving history before assigning rides. This type of system may provide the
optimum in security, but may also make it impractical for the infrequent user. Another
option might be to allow the user to specify preferences for certain driver/passenger
profiles or allow them to review a profile before accepting arideshare arrangement. This
type of system would, however, raise the potential for discrimination. The provision of
in-vehicle security alarms combined with AVL systems in more mature versions of this
scenario could add an extra measure of safety. In any case, it is felt that adequate
security measures could make ridesharing even safer than conventional transit modes.
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The question of liability for both drivers and operators of the system will need to be
addressed. In the case of drivers, the potential liability for injuries sustained by ridersin
an accident could discourage system use. For operators, liability for user injury due to
accident or crime could create an excessive financial and insurance burden and discourage
implementation by local agencies. Local laws will need to be examined and modified if
necessary to relieve some of this burden.

Operating subsidies would probably be required to maintain user costs at an acceptable
level. These subsidies could potentially be generated through road-pricing and parking
fees, system advertising, or other transportation user fees. If significant reductionsin
congestion could be gained it would remain a lower cost alternative to roadway
construction and other conventional congestion mitigation measures.

Provided the incentive levels are high enough, it should be afairly attractive scenario
to both users and society. Drivers would earn extra money through ridesharing, while
riders would benefit from better service, increased mobility, and possibly reduced
transportation costs. Society would benefit from reductions in congestion, pollution,
and potentially reduced transportation spending. Operators of existing transit,
paratransit, and taxi services could also benefit from such a system if their services
are properly integrated into its design. Rideshare vehicles could serve as feeders to
transit stations, relieving the transit agency of some of the cost of providing these
services. Taxis could serve as aternate vehicles for trips which can not be served by a
ridematch.

The system should be fairly easy to use, probably utilizing familiar touch-tone phones
during itsinitial stage. In-vehicle navigational aidsand ATIS systems will grezatly
benefit this type of system by guiding drivers to pick-up points and destinations and
advising them of current traffic conditions. Ideally, the rideshare center would
automatically compute user fees and deduct them from pre-paid accounts so that no
money would change hands and there would be no disagreements over prices.

It will be of primary importance to establish a level of user confidence in the system
both in terms of reliability and safety. Information must be accurate and provided on a
timely basis, and security must be comprehensive enough to attract a large user pool.

While this system is attractive, it will require alarge enough user pool to make it
effective. Higher incentives may need to be offered initially to gain this “critical

mass. " Incentives will need to be clearly defined and attractive enough to gain
acceptance from each segment of the user population. The target groups for this
scenario should be clearly defined and their needs addressed. Providers need to ensure
that a person not only arrives at his’her destination on time but can aso return home
afterwards.

Should be fairly high. Requires arelatively low investment and may be an effective
and efficient means of transportation in lower density areas. There are few mgjor
obstacles to implementation, namely safety and liability, and these can be overcome
with proper system design. It should be noted, though, that current ATIS architectures
do not permit the driver to input his’her origin and destination data. Future
architectures may need to be modified to accommodate this.
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SCENARIO 12 - PARATRANSIT DISPATCHING

Paratransit, sometimes referred to as dial-a-ride, involves transit services that do not
operate on afixed route or a fixed schedule, but rather operate on routes and schedules
in response to passenger service requests. While some agencies are using or are
attempting to use real-time dispatching, most paratransit agencies currently require at
least 24-hour advance service reguests so that dispatchers can develop efficient service
routings. An IVHS enhanced operation could permit real-time processing of paratransit
requests through the use of AVL systems and automated computer routing. The system
could receive a request, dispatch a vehicle and even select the optimum vehicle type or
size, and confirm the arrangement with the passenger al in real-time. The system could
further be enhanced by linking the dispatch center with alocal TMC so that routing
agorithms could use real-time traffic information to compute the most efficient routes,
rather than basing routing simply on the shortest path. The system could be useful in both
urban and rural aress.

Better and more flexible service could be provided to paratransit riders. Users would be
able to make more “ spur of the moment” travel plans. With computerized vehicle
routing, operators would potentially be able to provide the service using fewer vehicles,
driver hours, and vehicle miles. In-vehicle information and map displays would guide
driversto their pick-up points, eliminating time lost looking for the destination. The
system could a so permit the use of private carriersto provide the paratransit service with
acentral facility controlling the dispatching and routing of all of the vehicles.

To be effective, the operation would require all vehicles to be equipped with some type
of AVL and ATIS/route guidance systems. The dispatch center would require equipment
to monitor vehicle locations and computers to automate vehicle routing.

This type of system may compete with local taxi services since paratransit agencies would
now be able to serve customersin real-time. To avoid potential conflicts with local taxi
operators, paratransit operators should attempt to integrate their services into the
operation, providing rides when a paratransit vehicle is not available or when a taxi
would be more efficient. Obtaining cooperation from taxi services would not only
enhance paratransit operations but could also avoid obstacles to government funding. For
maximum effectiveness, the dispatch center would also require alink with thelocal TMC
to exchange traffic and vehicle information.

Overal, the system should lead to reduced operating costs. More efficient vehicle
selection and routing, and increased automation will permit the use of fewer human
operators and reduced vehicle milestraveled, Government funding may be anissueif the
service competes with private transportation services.

Attractiveness to users would be high. The system would permit greater mobility for
paratransit users, particularly the elderly, handicapped, and those in rural areas who have
restricted access to transportation services. Attractiveness to operators should also be high
asthe potential exists for reduced costs and improved service. The system would also be
attractive to society as it could offer improved paratransit service and facilitate the use
of private companies to provide paratransit services under overall public control.
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Upon boarding the vehicle, an onboard system could provide riders with printouts of their
itinerary and any directions for transfers if required, thus facilitating use of the system.
Human factors for users will depend on the complexity of the ride request system. The
systems could use existing phone-in type request system with computer assisted dispatch.
Automated phone-in requests could be handled using a touch-tone menu type system
widely used to&y. Fully automated operation may require pre-registration of system
users to avoid abuse of the system by non-eligible persons. This could have an added
benefit of allowing pre-payment through accounts held by the system. In either case,
human factors requirements would be minimal. After the user request has been entered,
some type of verification of pick-up time and location should be given to the user, along
with any other information pertaining to the trip (e.g., transfers or return trip
information).

Potential for success should be very high. The system would increase efficiency of
existing paratransit services.

Several paratransit, taxi, and commercial delivery services use elements of this system
aready. Improvements to these systems would have high implementation potential.

122



Description

Potential Benefits

Potential _Costs

I nstitutional/L egal
Barriers

Financial
Feasibility

SCENARIO 13 - TAXI MANAGEMENT/
USER-SIDE SUBSIDY WITH SMARTCARDS

User-side subsidy systems have been proposed and used in some locations as a way to
involve the private sector in transit service provision (usualy for the elderly and
handicapped) and to include both competitiveness and consumer choice in transit
operations. Factors impeding the implementation of user-side subsidy systems and causing
the failure of some systems have been related to inconvenient payment methods for users,
the inability of taxi management to control driver behavior, and the difficulty of
monitoring use to prevent fraud (or the perception of possible fraud). The use of
smartcards or magnetic stripe cards and onboard data recording devices could give system
management the degree of control necessary to ensure that drivers respond to user-side
subsidy user calls. The use of smartcards inserted into aunit in the taxi could provide for
easy payment and automated billing and could mitigate the opportunities for fraud.

The system could allow for automated billing and enhanced fraud prevention for user-side
subsidies. Onboard recording systems could register the receipt of aservice call, so that
management could ensure that drivers were responding to all subsidy calls. An onboard
smartcard reader could record passenger information to prevent fraudulent claims and
alow the taxi company to automatically hill for user-side subsidies. Ease of payment,
something that has often been lacking in previous systems, could increase user acceptance
of these systems.

One area of application for this scenario would be its use in guaranteed ride-home
sarvices. The lack of a means of getting home from work in an emergency or late at

night is a major disincentive to carpooling. Employers could contract with local taxi

companies to provide guaranteed ride home services. Employees could use a company
issued card to pay for the service when used, and employers could get a written record

of charges to ensure that the system is not being abused.

The system would require taxis to have onboard smartcard readers and onboard
information recording equipment. These systems, similar to those that will be used on
transit vehicles, may become standard equipment on taxisin the future, just asin-vehicle
information terminals are becoming more common in taxi fleets today. Overal
implementation and operating costs should be moderate.

Implementation and operation of such a system will require the cooperation of both the
public and private sectors, but not to asignificantly greater degree than has been required
by previous user-side subsidy systems. Providers may request some public subsidies in
order to institute this type of system. The question of privacy could be raised as some
users may object to a system that records passenger names and trip information. These
are not, however, seen as major barriers to implementation.

Automated hilling and fraud reduction could easily yield benefits exceeding costs.
Providers of user-side subsidy taxi service have often required guaranteed revenues
before offering certain services. Such may be the case here. Providers may require
guaranteed revenues, at least for awhile, to cover the cost of implementing this system.
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For users of the system it would permit simplified payment and thus greater ease of use.
It permits targeting transit subsidiesto the intended users (e.g., the elderly and disabled).
Automated hilling is beneficial to al parties and fraud prevention will help reduce costs
to the local transit agencies. Some taxi operators, particularly small companies, may
resist implementation on grounds of cost.

Ease of payment has been cited as one of the major factors determining user acceptance
of user-side subsidy transit systems. Smartcards would greatly simplify payment and
collection with no complicated training required of users or operators.

The need for more flexible payment methods, automated billing, and fraud control have
been clearly demonstrated in previous test projects. Use of MIS technologies will make
user-side subsidy systems more practical for widespread implementation. Its use in
guaranteed ride home services could be particularly effective.

There is a need to demonstrate the successful use of market-oriented approaches to
providing transit. Implementation of this type of system would address many of the
shortcomings of previous attempts at providing user-side subsidy service. This could be
auseful demonstration project for Federal or local transportation agencies. The scenario
could prove useful in both urban and rural areas.
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Courier and delivery companies currently operate large commercial fleets in urban and
suburban high activity centers. These areas frequently experience heavy congestion. As
a means of reducing congestion and improving the utilization of delivery fleets, the
movement of people and goods could be combined in high activity centers as follows. A
fleet managed to move goods through a courier service could be modified to provide for
the simultaneous movement of people. Couriers could provide the service to businesses
for free or for anominal fee provided that they agree to use the provider for their courier
service. To use it, passengers could call a dispatch center for aride. AVL would keep
track of all delivery vehicles and real-time vehicle routing software would dispatch an
appropriate vehicle based on proximity and delivery schedule. This type of service could
be a low-cost alternative to conventional paratransit and transit.

The benefits of thistype of service would be numerous. First, it would increase mobility
in high activity and suburban centers while reducing vehicle-miles traveled (VMT) and
congestion. It would make more efficient use of courier vehicles already in service (it is
estimated that in Washington, DC, for example, 250 courier companies generate nearly
750,000 vehicle-miles of travel every day). Reduced congestion would a so bring benefits
of reduced energy consumption and pollution emissions. Such a system could be used as
amarketing tool by courier companies and could lead to increased revenues.

Delivery vehicleswould have to be modified to carry passengers and would have to meet
safety standards. Operators would aso have to obtain licenses to carry passengers and
would face increased liability costs. It is not clear whether operators would have to meet
handicapped access requirements. There is also the potentia for competition with and
adverse impacts on existing transit servicesin the area.

Courier services would have to be licensed to carry passengers and their vehicles would
have to meet safety standards. This type of service would amost certainly require some
modifications to existing laws to allow courier vehicles to carry passengers, as some
areas prohibit commercial vehicles from carrying passengers. This scenario might also
meet resistance from local taxi providers who may see this as an infringement on their
territory. In fact this type of service would not be expected to have a mgjor impact on
taxi service. Courier/passenger service will most likely attract people who would have
otherwise driven their cars to some destination within the activity center (e.g., running
an errand or going to lunch) and not the traditional taxi user. Nonetheless, opposition
from taxi providers could be one barrier encountered by this service.

The financia feasibility of this system will have to be determined through operational
tests. The main benefit for the courier company will lie in its ability to attract new
customers by offering this service. It will have to be determined how many customers
will find this service attractive enough to sign up. It would be possible for afairly large
courier company to provide this type of service with a relatively small increase in
operating costs. Provision of this service, however, would most likely have to be limited
to high density areas, as service in low density areas might prove impractical. Funding
for an operational test would most likely have to come from the private sector, as
government funds could not be used if the test would give one courier company a
business advantage over another. Cooperation with alocal TMA would be vital in
initiating this type of system.
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The system would be attractive to users, operators, and society. For users, it would offer
increased mobility in high activity centers at minimal or no cost. For operators, it could
be used to attract new customers and make more efficient use of vehicles aready in
service. For society as awhole, widespread use of this type of service could reduce
congestion, emissions, and energy consumption in high activity centers.

To make the system easier to use for both passengers and operators, a system of
designated “ stops” could be used. Passengers would make ride requests viatelephone by
using preset codes for their origin and destination and would be given time and place for
pick-up. Vehicle routing and dispatching could be automated assuming that the courier
vehicles were equipped with AVL systems and information displays.

The potentia for success must be considered moderate at this point. This type of scenario

has gamed interest from some courier companiesthat are examining waysto better utilize
their fleets, but it is unknown at this point just how many users thistype of system could
attract or how profitable it could be. The system would need to gain alarge enough user

population to offset the costs that would be associated with implementation. Operational

testing will be required to determine the true feasibility of this scenario.

Operational testing will require a strong commitment from one or more courier
companies. At this point thereis one courier service in the Tyson's Comer, VA areathat
isinterested in testing this service. Since the initiative and funding will have to come
largely from the private sector, implementation will require close cooperation between
the courier service and local transportation management agencies.
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SCENARIO 15 - RURAL ATISROUTE GUIDANCE SYSTEM

Rural paratransit services often must operate in environments where road marking is
either poor or non-existent, houses are sometimes unmarked, and drivers are often part-
time volunteers who may not be familiar with some of the areas. In addition, it may not
be practical to implement comprehensive M-I1S/route guidance systems in many rural
environments. What may prove most useful is a self-contained in-vehicle ATIS/route
guidance unit which could guide drivers to pick-up points and which would be portable
so that it could be transferred between vehicles, thus allowing volunteer ride providers
to use the unit without requiring one for each vehicle. This type of unit would require a
GIS type data base with al of the information for a service area contained within and
software that could trandlate this data into audio/video instructions for the driver.

The ATIS unit would guide drivers to pick-up points, thus reducing difficulties and delays
in providing service, and would also allow for real-time dispatching of vehicles. Portable
units would reduce costs and alow devices to be shared between several volunteer
vehicles.

This scenario would require the purchase of in-vehicle guidance units. Would also require
a GIS type data base which would contain the locations not only of streets but of
individual residences as well. While detailed network data bases exist or are being created
for many urban areas, it is likely that many rural areas will not be covered and data bases
will therefore have to be “ custom made. * This could represent a significant cost.

There would be no major institutional barriers to the use of this type of system.

These unitswould supplement existing services. Because many rural paratransit agencies
operate with limited funds, the ability to transfer units between vehicleswill beimportant
asacost saving feature.

This would be very attractive to rural transit and paratransit operators. It would allow
them to servein unfamiliar areas and possibly reduce costs through fewer milestravel ed.

Maps and guidance instructions will need to be clear, especially in poorly marked areas.
Since it may not suffice to simply provide route names, the system may need to provide
landmarks, descriptions of pick-up points, and topography. These features become very
important in very low-density rural areas.

Should be fairly high. Lack of adeguate route guidance is a problem for many rural
paratransit agencies.

May require some government funding for operational testing and implementation.
Development of custom data bases may prove too costly for rural agencies to bear alone.
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SCENARIO 16-REAL-TIMETRANSPORTATION INFORMATION
AT HOMES, WORKPLACES, AND STORES

Description Transportation information units would be available at homes, shopping areas, office
buildings, and manufacturing facilities. All units would receive real-time data on traffic
and transit via cable TV or videotext systems. Persons who have completed shopping or
are leaving work could obtain from these units information concerning travel to their
destination. Indications of congestionor behind schedule bus operation would permit the
individual to decide whether to travel as planned, ater his/her route, or perhaps work
later or continue shopping. Similarly, persons making trips from home could check traffic
and trangit information before leaving and adjust their plans accordingly.

Potential Benefits By providing real-time transportation information to travelers at home and at major
activity centers before they undertake their journey, the potential benefits include:

. Avoidance of unnecessary delays, costs, aggravation, etc. by knowing
in advance what modes and routes are experiencing problems/delays.

. Reduced traffic build-up at incidents, thereby alowing traffic flow to
recover more quickly once the incident has been cleared.

. Improved detouring alternatives for drivers.

. Improved energy efficiency and reduced emissions as a result of

congestionavoidance.

Potential Costs Costs would include the installation of information terminals in activity centers. These
could be required in new buildings as part of transportation management plans and could
have subsidized installation in other centers. Information could be provided to homesvia
cable TV and some of the cost could be defrayed through user fees, Thiswould of course
require the cooperation of the cable company. It is assumed that all travel information
would come from existing ATMS.

I nstitutional/L egal At thistime, it is unclear whether these systems would operate under public or private

Barriers control, and it may well vary from place to place. Under privatized scenarios, geographic
areas might be divided up and allocated to individual companies (not necessarily along
political boundaries) as cable franchises are done today. It would therefore require
agreements between jurisdictions to allow the companies to gather and disseminate
information in all areas. Under either public or private control, there will need to be
coordination between regional and local ATMS systems to provide the necessary
information. If these systems were to aso provide recommendations for detours around
congested areas, control may be better placed under these ATMS centers. The system
would aso require cooperation from local cable TV operators to broadcast the
information to homes.

Financial Since thistype of system would most likely receiveitstravel information from local and
Eeasbility regional ATM S and transit control centers, the major costswould liein the dissemination

of that information. Financing could come from fees charged to the end user, fees paid
by the host facilities, public subsidies, or some combination of these. It is uncertain
whether or not private operation would be profitable.
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Such a system would be particularly attractive to users in areas that experience heavy
congestion by providing them with information they need before beginning their trip.
User attractiveness may be less so in areas where congestion is less severe, but the
service would still be useful. Its attractiveness to transportation managers should be high
if it permits reductions in congestion and better utilization of transportation facilities.
Attractiveness would also depend on whether the system was being run as a public or
private venture. Private ventures would require sufficient sustainable demand and/or
subsidies to ensure profitability. For society as a whole, such a system would be
attractive because of its numerous potential benefits.

From the user’s perspective, the systems user friendliness can not be stressed enough.
Success of this scenario is highly dependent on the information outlets being easy to find
and use. They should provide information in aformat that is easy to understand, even for
novice users. As with any ATIS system, credibility will be essential for success. Many
travel information systems in use to&y lack user confidence because of inaccurate or
untimely information. It will be crucia that the information provided is timely and
accurate, or users will lose confidence in the information provided.

Such a scenario appears to be very attractive for society as a whole and to a wide
segment of the user population. The potential for success in an operational sense should
be high. Whether or not these systems can be “commercially” successful will have to be
determined by market research and operationa testing. This scenario’s maximum
potential will be realized with its full integration into regional ATMS/ATIS systems.

Some limited scope prototype systems of thistype are in operation or are being planned
in several urban areas. There appears to be strong interest in these types of systems.
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SCENARIO 17 - NEEDS SCHEDULING

Traditional ATMSATIS concepts have focused on providing the user with the most
efficient means of traveling from point A to point B. While these systems may provide
aternative routing plans and even encourage use of aternate modes, they do not directly
affect overall travel demand. The needs scheduling system envisioned herewould be able
to reduce travel demand in certain areas during periods of severe congestion by diverting
travelers away from point B to an alternate point C where there needs could be served
equally well or better. Furthermore, the system could recommend transit and other
aternative modes of getting to their destination, thus reducing SOV travel. The system
could aso eliminate some travel demand by allowing people to “shop at home” through
interactive catalogue shopping. As described, users would enter their needs via compulter,
videotext, or an interactive television type input. The system would determine which
stores have the products desired and which are the most convenient given location, travel
costs, and current traffic conditions. The system could direct users away from congested
areas or even present them with mail order or shop-at-home aternatives.

The potential benefits of such a system would include reductions in congestion and delays
in the vicinity of shopping centers and other high activity centers, and potentia reductions
in vehicle-miles traveled (VMT) through more efficient routing and shop a home
Services.

The system would require linking traffic informationnetworkswith commercial inventory
systems at stores. The information could be transmitted to homes, shopping centers, and
businesses via either videotext or interactive cable TV systems. Users would probably
need to be charged some subscription fee to cover the cost of service.

To be successful, this system would require the cooperation of major retail centers, and
therein may lie a problem. While some retailers may view such a system as a benefit and
aform of “advertising”, others may not like the idea of having customers diverted away
to other sites for any reason, even if they do not have the specific item in stock or are
experiencing severe congestion. Such a system could be seen to “favor” shopping centers
in less congested, lower density aress if it is not run properly. It could also raise
questions of what exactly is considered “congestion. " These questions could become even
more important if the system is privately operated. While these are legitimate concerns,
the potential benefits to consumers could be quite high and therefore ways around these
problems should be examined.

This type of system could be operated either publicly or privately. One possible outlet
would be to offer it as part of computer network subscription services such as
CompuServe or Prodigy, similar to some basic shop-at-home services that operate now.
Information terminals could also be provided in shopping centers with the cost paid for
by the host. Alternatively, it could be offered through interactive cable TV services for
which a user fee could also be charged.

The system should be very attractive to users provided the service is accurate and reliable
and available at areasonable cost. The system’ s attractiveness to retail operators may be
questionable in areas where recurring congestion might lead to frequent diversions avay
from those stores. For society asawhole, such asystem could lead to reduced congestion
and VMT in areas around shopping centers.
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It would be vital that the information provided be accurate and up to date. Customers
who travel to a store only to find the desired products not there will quickly lose
confidence in the system. Information terminals must be easily accessible and easy to use,
and the system should provide detailed directions and route guidance to reach
recommended shopping centers, as well as information on the availability of alternate
modes.

This type of system would be most useful in areas that have significant congestion and
a sufficient number of alternate shopping areas to permit diversions. It may therefore
have its greatest applicability in high and medium density areas. Areas that do not
experience frequent congestion may find the service (or at least the traffic information
portion of it) unnecessary.

Some types of shop-at-home services are currently available through subscription
computer networks. This scenario may have its greatest potential for implementation
under private operation. Initialy, it may be easiest to implement in areas that already
have subscription computer network services.
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SCENARIO 18- AIRQUALITY ALERT

The Clean Air Act Amendments (CAAA) ‘90 sets out congressional mandates for
addressing air quality problems in non-attainment areas. Mesting the photochemical
oxidant problem through reductions in mobile source pollution and VMT reduction
represents a formidable challenge in many regions. The implementation of ATMS and
ATIS systems could give transportation managers capabilities for real-time transportation
demand management that far exceed those of current systems. During air quality aerts,
transportation managers could implement automatic tolls and road pricing policies to
discourage SOV trips and encourage HOV use. Information could be made available to
travelers about highway restrictions and the availability of aternate modes of
transportation (see “ Multimodal Trip Planning” scenario). Some centers could coordinate
rea-time ridematching for carpooling. All the while, rea-time traffic information
collected by traffic management systems would be fed back to the monitoring center for
evaluation of the effectiveness of the mitigation measures. Management policiescould be
adjusted in real time to meet attainment levels and the related VMT data could be
recorded to verify this. ATMS would also prove useful in adjusting signal timings and
traffic control devices to accommodate new travel patterns. This scenario could be
applied equally well to weather alerts (particularly snow and ice conditions) and specia
events.

This scenario would permit urban transportation managers to implement and monitor the
effectiveness of pollution mitigation measures. 1VHS systems could provide a wider range
of mitigation measures and alow these to be modified in real time to meet attainment
goals. It could also measure reductionsin SOV tripsand VMT to confirm that attainment
goals are being met.

As envisioned, this system could utilize systemsin place for ATMS and ATIS to gather
and disseminate most of its information. It would require little additional infrastructure
if traffic monitoring and traveler information services were aready in use. It would most
likely require an air quality monitoring and control center to coordinate mitigation
Measures.

For this scenario to be effective, it will require aregiona authority to supervise the
implementation of pollution control measures. This authority will have to have the
participation of al jurisdictionsinvolved so that mitigation efforts could be coordinated
for maximum effectiveness.

If it is able to utilize existing IVHS facilities, this scenario could be operated at a
moderate cost by aregiona air quality authority with potentially substantial benefits.

The system of road pricing, restrictions, and encouraging the use of alternate modes of
transportation may be seen as an inconvenience by many users. However, given that
these measures are necessary, the provision of multimodal travel information to aert
travelers to restrictions and tolls and to aid travelers in choosing new modes of travel
should be attractive. Both system operators and society as a whole should find this
scenario attractive, asit will aid in meeting air quality attainment goals.

132



Human Factors Aswith other traveler information systems, the information provided will have to be

Effectiveness easily accessible, timely, accurate, and credible. It would be desirable to have some type
of automatic notification system so that travelers are given notice of the alert and travel
restrictions well before they begin to make their journey. This could be done through
television and radio notification, messages broadcast for in-vehicle ATIS systems, and
even some type of automatic “ beeper” function on computer and videotext units that
would notify the user of travel alerts even if they do not use the system directly.

Potential for This type of system would be one element in an overall air quality management plan. It

SUCCESS should be an effective means of reducing mobile source emissions during air quality
derts.

Lmplementation Many urban areas are under Federal mandate to meet air quality attainment goals.

Potential Interest in this type of system should be high.
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Roadway and weather conditions are a contributing factor in a significant percentage of
accidents in both urban and rural areas. Monitoring roadway conditions, particularly in
rural areas can be difficult, especially with conditions such as ice, fog, or dust storms
which can arise very quickly. An automated system could be developed which uses both
fixed sensors and vehicle probes to monitor roadway condition and visibility and transmit
thisinformation to motorists viain-vehicle ATIS, changeable message signs, and HAR.
Limited and largely manual systems do exist in some mountain areas and in other areas
with highly variable weather conditions and utilize primarily highway advisory radio and
changeable message signs to convey roadway conditions. The system envisioned here
would be automated, would have far more extensive coverage, and would utilize in-
vehicle ATIS in addition to HAR and CMS to convey information.

The main benefit of this type of system would be improved safety and fewer accidents
and injuries due to poor driving conditions. The system would monitor factors such as
poor visihility due to fog or dust storms, rain, snow, ice, and poor traction conditions
and relay that information to other drivers. The monitoring system could be integrated
into urban and rural ATIS systems.

Costs for this type of system would depend on the types of sensors used. Fixed sensors
located at intervals along aroadway could provide constant information on roadway
conditions, but installation and maintenance costs could be high. Alternatively, vehicles
equipped with sensors could monitor driving conditions and either relay data back to a
control center or “dump” it to electronic mailboxes spaced periodically along the route.
Other vehicles could then read the data as they passed by. This type of system would
require far less infrastructure and could therefore be cheaper to install. It is not known
what percentage of vehicles would have these sensors, but they could be installed on
police and maintenance vehicles and possibly on commercial trucks. Any vehiclewith an
ATIS system could receive the data.

Therewill need to be nationwide communication standards for these types of systems so
that all ATIS systems may receive roadway condition information. Legal issues (i.e.,
ligbility should the system fail) would be the same as those faced by current systems.

If the system implemented is able to maximizeits use of existing IVHS systems (both in-
vehicle and fixed) then this could be a very cost-effective means of providing extensive
coverage for monitoring weather and roadway conditions.

The system would be attractive to highway usersin both urban and rural environments.
It should also be attractive to operators as away of automating monitoring functions and
reducing infrastructure requirements.

Could reduce requirements for human operators in monitoring and control functions. In-
vehicle warnings could be either audio or video and could provide more detailed
information than conventional changeable message signs.

This should be fairly high. Many of these types of systems are in operation in areas that
experience extremesin weather.

This should be high, especially in areas that experience extremes in weather or sudden
changes in driving conditions such as fog or dust storms.
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SCENARIO 20-ATIS: PARKINGAVAILABILITY

Studies have estimated that in some urban areas 20 percent or more of the traffic during
peak times is people looking for parking spaces. Thisis a problem that affects not only
passenger cars, but aso has a great impact on commercial vehicles. Delivery vehicles are

often forced to block traffic because there are no loading areas available in urban areas.

An ATIS system which could guide a person not only to their destination but also to a
parking space would greatly improve travel in congested areas. The system envisioned
would monitor the availability of parking spaces at lots, garages, and selected onstreet
areas, and continually broadcast updated information to in-vehicle ATIS systems. Similar
systems could monitor the availability of loading zones for commercial vehicles. If a
space was unavailable, the system could advise the delivery vehicleto wait in a specified
area until a space becomes available, or direct it on to the next destination for which a
spaceisavailable.

This scenario has the potential to reduce needless additional travel by motorists when
searching for available parking -- saving time, fuel, and frustration -- and could be
particularly useful during periods of high demand such as sporting and special eventsand
busy shopping seasons. Additionally, the real demand for parking can be tracked
according to time period. For commercia vehicles, information on the availability of
loading zones could lead to more efficient routing and less wasted time. This service
could also be used in mgjor suburban workplaces, shopping centers, and transportation
centers. Asan enhancement to this scenario, participating parking facilities could provide
additional guidance to empty spaces within the lots.

The costs of such a system would not be especialy severe, particularly when this
capability is* piggybacked” onto an existing ATIS system. Parking lots and garages
would probably be more than happy to provide the necessary information to TMC's since
this could be a form of real-time advertising. Parking facilities could subsidize. part of the
service, with some of the cost passed on to users. The price competitive nature of this
information system may actually produce some price competition among parking
facilities. The monitoring of loading zones and onstreet parking through automated
sensors could prove to be far more complicated and expensive and would probably only
be practica in high activity centers. The question of who would pay for these systems
would have to be examined.

The issue of who manages/controls this service could be important to its operation. If
public agencies coordinate operation, there is the question of who will provide funding,
particularly for monitoring spaces for commercial vehicles. If operation is private, there
would be the potential for “favoring” one lot or commercial carrier over another.
Overall, though, ingtitutional and legal barriers do not appear to pose a significant
problem.

If integrated into an existing ATIS system, the marginal benefits should outweigh the
margina costs, particularly for systems that primarily monitor parking lots and
structures. Providing coverage of onstreet parking and vehicle loading zones may prove
more costly and therefore may only be financially feasible in areas where parking
problems and congestion are severe enough to warrant the costs. Financing in these areas
might come from commercia vehicle operators or major generators of parking demand.
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Within the context of a comprehensive ATIS system, this scenario should be very
atractive to al parties involved. The convenience of motorists would be enhanced.
Providers of parking would be able to increase motorists® awareness of their facilities,
and the system would make it easier to use those facilities. For society, the impact of
such a system may not be dramatic, but the system could lead to advantages such as
improved area-wide parking management during special events, more accurate and
efficient tracking of parking demand, and more accurately determining the need and
location for additional parking facilities.

Aswith any information displayed on in-vehicle ATIS devices, it must bein a concise,
uncomplicated, and readily understandable form for the end-user. Any graphic displays
should be accompanied by text and speech instructions as well. Of course, sincethis
system will most likely be a component of alarger ATIS system, it should be evaluated
in that more comprehensive context.

As part of acomprehensive ATIS system this scenario has good potential for success. In
the proper environment, the overall demand for such services should be high and would
probably have favorable levels of satisfaction from both motorists and providers.

Some of the early ATIS studies (e.g. TravTek) have looked at these types of systems and
found them to be too complex for the initiadd ATIS operationd tests. As ATIS systems
move out of the testing stage and into operation, however, these systems will likely
become more and more attractive. Implementation potential in urban areas with
operational ATIS should be quite high.
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SCENARIO 21- PORTABLE ATIS SYSTEM

The device described would essentially be a portable ATIS unit, athough with more
limited functions than afull size in-vehicle unit. The unit envisaged would be about the
size of a pocket or palmtop computer, would be carried by the user, would have adisplay
and memory similar to small computers, but would al so have the capability to receive and
possibly send information via radio. The unit would have street and transit networks for
agiven area stored on a CD or a storage card. The user would be able to use the unit to
plan multimodal trips using either roadways or transit, obtain “yellow pages’ information
on stores, restaurants, banks, etc., and obtain information on local sites. Software that
can perform these functionsis already available in the United States for alimited number
of areas. More advanced units would provide not only this static information but would
also have the ability to receive rea-time traffic and transit data. Such a unit could not
only provide route guidance, but also real time information on traffic conditions, transit
vehicle status, connections, and the location of transit stops. A built-in location unit that
used either GPS or FM location technology could provide directions to stops, transit
centers, and destinations while in transit.

This type of unit may be useful in several areas. First, as a portable ATIS system, it
could be used to receive real-time traffic information and route guidance in vehicles that
are not equipped with a more sophisticated permanent unit. It could serve as a transitional
device as ATIS systems are phased into vehicles. The portable “ Trafficmaster” ATIS unit
has proved popular in England because it can be transferred between vehicles. Second,
thistype of unit could be useful for travelers and touristsin unfamiliar areas, particularly
for transit use. These are typically groups that are reluctant to use transit in unfamiliar
locations, and it could be a useful incentive. People could conceivably rent these units
when visiting an unfamiliar area.

This unit would be designed to operate within existing regional ATIS systems. Individual
units would have to be purchased by the user. Units could also be purchased by
businesses for employee travel use or rented to users by tourist or travel agencies.

Like any ATIS system, the ability to use this unit in different areas will rely on
standardization of equipment and communications protocols. Thisis somewhat uncertain
at this point. It would also require that real-time transit data be broadcast in some form
that could be received by the unit. Thistype of unit could be seen as taking business
away from the taxi industry if it encourages people who would not normally take transit
to do so. Thisis not seen as a magjor factor in implementation.

Cost of individua units would have to be reasonable enough to make them attractive.
Since this unit would work within existing ATIS systems, there would be no additional
cost for implementation or operation.

The system would be attractive to users and operators of the transportation system. Users
could obtain real-time traffic and transit data at just about any location. It could
encourage use of transit, particularly among occasiond riders, and could serve asauseful
transitional tool during the implementation of ATIS systems.
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The human factors related to this type of system will be similar to those of other ATIS
systems. Maps must be easy to read and information simple enough to read while driving
inacar. A system which provides static travel information and route displays is available
today for use on laptop and palmtop computers. It uses menu driven sofhvare to display
maps, travel directions, and “yellow pages’ information. Transit and roadway network
fileswill most likely have to be updated periodically. Upgrades could be made available
to users at discount rates, similar to how it is currently done in the computer software
industry.

This should be fairly high given that an ATIS infrastructure is already in place. Portable
ATIS could serve avariety of functions.

These ATIS systems would not require any additional infrastructure or implementation
costs.
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Many parks and monuments experience serious congestion during peak visiting times.

This can occur in both urban and rural environments. An example of congestion in an
urban environment would be the Mall in Washington, DC. Tour buses from out of town

frequently clog downtown streets due to a lack of parking, and drivers unfamiliar with
the area frequently get lost. Y ellowstone Nationa Park isan example of arural park
where congestion is also a great problem. During peak visiting seasons, motor vehicles
create serious congestion in the park and can spoil the natural vistaswhich arethe park’s
attractions. IVHS could be useful in dealing with this type of recurring but preventable
congestion. In urban environments, in-vehicle route guidance could be used to guide
driversto their destinations. A system of remote parking lots would allow buses to drop
off passengers and then continue on out of the area. Buses could then be paged from the
lotsviain-vehicle ATIS or changeable message signs. Inrural areas, changeable message
signs could be used to provide notice to park users well in advance (even at airports, for
example) that park conditions are congested and direct them to external parking lots.

Shuttle buses could then be used to carry visitorsin between the park and thelots. What
makes this scenario particularly interesting is that the National Park Service has expressed

interest in implementing traffic management systemsin parks. An operational test would
alow IVHSto be tried in heavily used yet highly controlled environments with much of
the funding provided by the Government.

The benefits of these systems would be a reduction of traffic congestion in the parks and
the surrounding areas. The park environment could be improved and traffic managed in
real-time. This would obviously use many elements of conventional ATIS.

The system would require in-vehicle ATIS units on al buses and tour vehicles. It would
also require a control center of some type to coordinate the movements of tour buses,
transit vehicles, and the operation of the information systems.

Since these systemswould be dealing largely with out of town vehicles, it isassumed that
there will be a standardization of ATIS communication technologies nationwide. To be
fully effective, this scenario would require enforcement to ensure that all vehiclesfollow
the regulations. While this may be fairly easy in rural park environments where access
is controlled, enforcement in urban settings will be more difficult and will require the
cooperation of the local police.

The system could work within regional ATIS systems. Some parks are implementing
traffic management systems already as congestion becomes more severe.

The system would be attractive to park usersif it helpsto relieve congestion and improve
the park experience. It would provide operators with an effective means of real-time
traffic management. It would also be beneficial to non-users of the parks by relieving
congestion in the surrounding areas, particularly in urban settings.

The system would raise the same human factors concerns associated with other types of
ATIS systems, namely, what types of information should be presented to users and in
what form. Because systems should operate within the local ATIS, it should not be any
more difficult to use.
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Potential for This should befairly high. Systems would be deployed only in those areas where needed
success and could be financed through park funds.

mplementation This should be fairly high. Many parks are facing increasing congestion problems and
Potential have expressed an interest in implementing traffic management systems. Traffic
Management could provide useful operational test datain controlled environments.

B ‘t‘:
LBk
iy
ps
N
o
.-
h
-0
<
B
S
o HE
B
N
)
.
% B
®
o
i
< e, *
" ‘\%a"i "
e
il
g
< w
. LY
SN

i
f

A

140



Dexription

Potential Benefits

I nstitutional/L egal
Barriers

Einancial
Feasibility

Attractiveness to
Users. Operators,

and Society

Human Factors
Effectiveness

Potential for
SUCCESS

| mplementation
Potential

SCENARIO 23 - AIRPORT ACCESS/PASSENGER PICK-UP

Many airports in the United States currently experience severe traffic congestion
problems during peak periods. Visitor traffic usually accounts for about I/3 of all airport
traffic, but drop-off and pick-up areas are often inadequate to accommodate al of the
demand generated. Congestion can become particularly acute when air traffic experiences
major delays and people waiting to pick-up passengers begin to stack up at the airport.

In generd, thereisalack of intermodal coordination. Severa types of IVHS systems
could help to remedy this problem. First, airport flight information could be made
available in homes and workplaces via cable TV and videotext systems (asit aready is
in afew locations). People picking up passengers could then check on flight status before
leaving home and adjust their trip time accordingly. Upon arrival at the airport, visitors
could again check on flight status either via in-vehicle ATIS or changeable message signs.

People whose flights have not arrived could be directed to holding lots. When flights
arrive, people could be directed to the pick-up point via ATIS or message signs.

This type of system could provide airports with effective curbside traffic management.
It would offer true coordination between the air and highway modes and help to relieve
part of the growing congestion problems that many airports experience.

The incremental cost of installing this type of system could be fairly low since it could
build on existing information systems. Almost al airports currently have real-time flight
status displays. In addition to being displayed in the airport, they could be easily
broadcast over cable TV and videotext networks at very little cost. Similarly, airport
ATIS systems could transmit this data to m-vehicle and message sign displays. This
system would require some type of control and transmission center.

Provision of flight information via in-home television will require the cooperation of loca
cable companies. For maximum effectiveness, airport control systems should be
integrated into regional ATMS. This will reguire cooperation with local transportation
management authorities.

The costs of operating such a system should be fairly low. The heart of the system
(airline information systems) is already in use at most airports, and the incremental cost
for installation should be moderate. Benefits of such a system should justify the costs.

The system would be attractive to both users and operators. For users it could mean
reduced delays and less time spent waiting for flights. For operators it could be an
effective means of alleviating some of the congestion around the airport terminals.

The system should be fairly easy to use. Information displays on flight status could be
similar to those currently in use in airports.

Potential for success should befairly high. System could beintegrated into other highway
traffic management systems.

Implementation potential should befairly high, but may be most effective in areas where
there are existing ATMS systems and a large market penetration of ATIS systems.
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SCENARIO 24 - TRUCK ACCESS TO PORTS/RAIL FACILITIES
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Studies of landside transportation at intermodal port and rail facilities have highlighted
some of the problems often associated with these operations. Among problems frequently
cited were highway and street congestion in the area of port or rail facilities, lack of
adequate signing to guide truckers to their destination, and physical obstacles to large
trucks such as substaudard geometrics. The use of advanced IVHS technologies could
help to alleviate many of these problems. The system envisioned would combine elements
of AVL, AVI, GIS, and ATIS systems to provide truckers with dynamic route guidance,
real-time information on traffic conditions, and special route guidance according to the
type of cargo being hauled (e.g., hazardous materials) or geometric requirements
(oversized or heavy loads). A port control center would exchange traffic data with the
local transportation management center and then relay that data to truckers via changeable
message signs and m-vehicle displays. Trucks with special requirements could transmit
their needs via ATIS or have them detected automatically through an AVI system. The
control center could then usea GIS based routing system to give the vehicle the optimum
route based on traffic, geometrics, cargo, road conditions, population, etc.

The use of these types of control centers at major port and rail facilities could help to

reduce congestion and delays for trucks, improve route guidance, and allow for dynamic
routing of specia cargoes. It could aso improve traffic flow and safety in the areas

surrounding these facilities.

Assuming that alocal TMC is dready in operation, the incremental cost of installing a
port control center could be moderate. The system would require a control center which
was electronically linked to thelocal TMC, some AV detector equipment, and anetwork
of changeable message signs and ATIS communication links.

There would be few institutional or legal barriersto such a system. This system will
require cooperation with local transportation control centers so that traffic information
could be exchanged and control measures could be coordinated.

Thistype of system would have amoderate operating cost and could probably be funded
through port usage charges.

The system would be attractive to users, operators, and society. Truck drivers would
benefit from reduced delays, improved guidance, and increased efficiency. Operators
would be able to mitigate congestion in the areas surrounding the facility and route
vehicles around congestion should it occur. The transfer of goods between modes could
be made more efficient.

The method for determining a driver’ s destination should be fairly smple. AVI and
electronic ticketing tags could carry all pertinent vehicle information including
destination, weight, size, and any specia requirements. Vehicle tags could be
automatically scanned and optimum vehicle routing could then be automatically
transmitted to each truck through an onboard ATIS system.
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This system would operate much like ATMS and CVO systems that are being tested in
parts of the country. It could be made compatible with equipment used in other CVO
systems and much of its function could therefore be automatic. If integrated with other
ATMSand CVO systemsit could be quite effective.

Implementation of a basic system could be done using existing technologies.

Implementation of a fully mature system would probably require the establishment of
transportation management centers in the surrounding areas.

143
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Description

Potential Benefits

Potential Costs

[ nstitutional/L egal

Barriers

Einancial
Feasibility

Attractiveness to

Users. Operators,
and Society

Human Factors
Effectiveness

Many ports and rail facilities experience excessive delays while processing incoming
vehicles. These delays can be costly to truckers and can cause congestion which spills
over into adjacent streets. In addition, most ports have no way to monitor the movement
of vehiclesonce they enter the facility. The use of automatic vehicleidentification(AV1),

weigh-in-motion (WIM) and ATIS technologies would allow ports to process properly

equipped vehicles automatically, thus greatly reducing delays. Once processed, the system
could automatically guide vehicles to their loading/unloading point and monitor their
movements through the port facility either through AVL or AVI transponders. During

periods of heavy congestion, trucks could be directed to holding lots within the facility
and caled (viain-vehicle ATIS, radio, or changeable message signs) when they are
needed. In afully developed system, the control center would automatically schedule the
arrival of trucks at the facility in order to reduce congestion.

The major benefits of such a system would be reduced congestion and delays at
processing centers, more efficient vehicle processing, and improved monitoring of vehicle
and cargo movements within the facility.

The system would require WIM, AV1, and possibly AVL equipment and a control center
to monitor the movement of vehicles. Trucks would have to have some type of AVI tags
in order to take advantage of the automated processing. Since AVI systems are already
being tested, it is expected that most trucks will have these tags in the future. And since
most facilities already require weighing and processing equipment, these systems could
be implemented as part of upgrades rather than as wholly new systems.

There would be few, if any, institutional or legal barriers to this type of system. To be
fully effective, though, there would have to be compatibility of AV equipment so that
vehicles from al over the country could be served. It would also require coordination
between controllers of port/rail facilities and highway modes.

This type of system could probably be financed through port user fees. It could reduce
operating costs at the processing center by automating many of the functions. It could
also result in lower operating cost for truckers using the port. The incremental cost of
installing this equipment compared to the conventional equipment already used would be
reasonable.

Thistype of system could provide significant benefitsfor all parties. Truckers could save
time and avoid congestion through the use of this system. Operators could reduce
congestion at their facilities and possibly reduce operating costs.

System should be relatively easy to use. In-vehicle displays could be used to convey
information to drivers and guide them through the facility to their loading/unloading
points. No mgjor behavioral changes would be required on the part of system users, but
informational displays should be clear and easily understood.
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Potential for success should be fairly high. WIM and AVI systems are being tested as
part of the HELP and ADVANTAGE I-75 programs and promise to offer substantial
gainsin efficiency for the trucking industry. Port and rail facilities should be integrated
into these highway CV O systems for maximum effectiveness and to ensure compatibility
of equipment.

Implementation potential should be high, although it may be more desirable in areas

where CV O systems have aready been implemented on local highways and compatibility
of equipment can be assured.
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AND BRIDGE OPERATIONS

In urban areas and on heavily traveled highways, drawbridge openings can cause serious
delays to motorists. This is often compounded by two factors. First, by law, water and
river traffic generally have the right-of-way, and bridges must be opened to allow ships
and pleasure craft through. Second, there is often little or no coordination between the
water traffic and the highway traffic. This scenario isintended to provide coordination
between the two to reduce delays to highway traffic while minimizing impacts on river
traffic. In this scenario, a central control facility would monitor both bridge and water
traffic. Ships/boats would be organized in platoons so that they could be passed through
several at atime, thus reducing the number of openings. Highway traffic would be
alerted to the bridge openings via variable message signs and ATIS. Route diversion
strategies would be implemented ahead of time to reroute traffic around the bridge and
avoid congestion.  If severe congestion already existed, the bridge opening could be
delayed to alow traffic to clear.

The potential benefits to highway users would be reduced congestion and delay. Traffic
managers would be able to avoid serious delays often associated with bridge openings.

The system would require that ships/boats have some type of communication equipment
and probably some type of AVL. Assuming that an ATMS/ATIS system is already
deployed, the margina cost for highway users would be low. This system, while
potentially reducing delays for motorists, would likely increase delays for water traffic.

Itislikely that the greatest impediment to this scenario would be gaining Coast Guard
approval to delay water traffic. Current laws state that water traffic has right-of-way and
can not be delayed by highway traffic. This system would require some lega
concessions from ship operators to permit their vessels to be queued and delayed when
necessary.

If the system uses existing traffic management systems, the additional cost for installation
and operation should be fairly low.

This system would likely be attractive to highway users if it reduced congestion and delay
around bridges. It would likely be unattractive to ships and commercia river traffic if
it caused additional delay.

If the system used aready implemented ATMS and ATIS systems for traffic management
and route diversion, human factors effectiveness would likely be high.

The potential for success will likely depend on the ability to gain concessions from the
Coast Guard and other commercial water traffic to permit the control of ship movements.
If this could be obtained, the potential for success would be fairly high.

This scenario would have the greatest implementation potential in urban areas where even

short bridge openings can lead to severe congestion.  This scenario would probably not
be justifiable in areas with low traffic volumes or infrequent water traffic.
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SCENARIO 27 - MOVING URBAN GOODS ON FERRIES

In many urban aress, traffic congestion is a serious impediment to goods movement.
Traffic congestion delays shipments and reduces driver and fleet productivity. This
scenario is designed to be applied to urban areas where severe congestion exists near
bridges and tunnels. In some areas, private fleet operators have considered using ferries
to bypass congested bridges and tunnels (Federal Express has considered using this in
New York City). In this scenario, commercia vehicles would be directed to specia
ferries designated to carry commercial traffic. In-vehicle ATIS would guide the driver
to the loading point, and AVI and WIM equipment would automatically identify, weigh,
and bill each truck. Once on the opposite shore, the drivers would be guided to their
destinations.

This scenario could reduce delays and increase operating efficiency for commercia
operators. By removing heavy trucks and commercial vehiclesfrom other bridge traffic,
it could also help to reduce congestion at bridges and tunnels. It could also be used to
make better use of existing ferry services during off-peak hours.

If the service utilized existing ferries and terminal's, the marginal costs could berelatively
low. If it required new ferries, the costs would obviously be fairly high.

There would not necessarily be any major institutional barriers to this scenario.

Operating costs could be covered through tolls charged to each vehicle. Fleet operators
could pay aflat rate or a*“subscription price” for the service.

The scenario should be fairly attractive to fleet operators if it can increase the
productivity of trucks. It could be attractive to ferry operators who could improve the
utilization of their existing vessels. It could also be attractive to society if it reduces
congestion and enhances the reliability of goods deliveries.

The scenario should be able to use already available ATIS, AVI, and WIM systems and
therefore should be fairly easy to use from a human factors standpoint.

Potential for success should be fairly high in areas where vessels and terminals are
aready in place (e.g., New York City or Seattle). Success may be more difficult in
areas where no infrastructure currently exists.

Scenario would most likely be implemented in high density urban areas with severe
congestion problems and some form of ferry service already in place. Thismay bea
good opportunity for ajoint public-private venture between ferry and commercial vehicle
operators.
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APPENDIX B: DISCARDED SCENARIOS

The following are brief descriptions of selected scenarios that were examined but dropped from further
congderation. A brief discussion is given of each scenario’s intended purpose along with the reasons that
it was dropped.

Pedestrian and Bicycle Accessto Transit Centers - This scenario was envisioned to provide
dial-up route guidance, bicycle locker reservation, and automatic notification to transit authorities
that a person would be bringing their bike on the system (many agencies require this type of
notification before bringing a bike onboard). The system was seen as being useful particularly
to bicycle couriers, who could then use transit for long deliveries.

Reason for Dropping: This type of service would be more effective if integrated into a
comprehensive multimodal trip planning system (see Scenario 18 - “ Multimoda Trip Planning”).

Travel Demand Reduction (TDM) Through Telecommuting - Telecommuting could hold great
potentia for reducing travel demand either during times of incidents or emergencies, or as a
general TDM practice. Under this scenario, employees would be permitted to work from home
during air quality alerts, snow emergencies, or simply as a demand reduction measure.

Reason for Dropping: Telecommuting may in fact provide substantial benefits in terms of
demand management and congestion and pollution reduction. It was dropped not because it was
not considered promising, but because it was not seen as the type of scenario that fell under the
objectives of thisstudy.

Shared Taxi Operation with IVHS: - Shared taxi operation has been in use and tested for some
time as a means of providing transportation services in low-density areas not well served by
conventional transit. This scenario would have used I VHS technol ogies such as smartcards and
in-vehicle ATISto enhanceits operation.

Reason for Dropping: Shared taxi operations have met with some success, but their use and
impact is difficult to predict, so this scenario was not considered a good candidate for operational
testing. Since elements of this scenario are contained in other candidate scenarios, this scenario
was dropped.

o Monitoring Person Location on Busg/Transit - On transit and passenger rail systems where
smartcards are used, operators could know who was on each vehicle through the identity codes
on the smartcards. This data could be used in several ways. It could be made available (through
a controlled access system) to people waiting to pick up passengers so they could know with
certainty which bus/train the person was on. It could also be used to provide valet parking
service, for example. For afee, passengers could havetheir arrival timestransmitted ahead and
have their carsretrieved from the lot and waiting upon arrival.

Reason for Dropping: This system would be impractical for bus service, where passengers
board and alight with great frequency. For commuter rail service this might be feasible, but its
tangible benefits were seen to be limited, while the questions of privacy it would raise would be
Very serious.
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