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ITS ITS
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2.2.1 Regiona Architecture Case Studies—
Successful Applications of the ITS

Architecture ( 24)
2.3.1 Next Generation Dedicated Short Range
Communications ( 26)

24 APTS Evaluation | 2.5 Generation O1VI Field Operational Tests
Results ( ( 52)
44)

2.6 The New Politics of ITS: What you Need to
Know about TEA-21 Reauthorization and
other Legidative Issues ( 66)

2.3.2 Wireless and Broadband Applications for
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2.3.3 Wirdess Phone Probes as Data Sources for
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2.2.2 Regiona ITS
Implementation
(91
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International University
Lehman Center
McTrans;,, Center
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2.1 Regional Architecture and Regional I TS Implementation

ITS
(National Architecture)
Perfect Complete Set ITS
Regional Architecture
(Subset) ITS
ITS ITS
Uu.S. DOT 1 8 4 8 The Federal Highway
Adminstration’s Final Rule on the National TS Architecture The Federal Transit
Adminstration's Policy on the National ITS Architecture
2.1

ITS
ITS

ITS

2.1.1 Regional Arhitecture Case Studies — Successful Applications of the ITS

Architecture ( 24) Regional ITS Implementation (
91)
FHWA ITS
National Architecture Market Package
ITS User Services Market Package
ITS Market Package Plan
Market Package Equipment
Packages Equipment Package Process Specifications Functions
Data Flow Control Flow Architecture Flow
Logical Architecture Physical
Architecture

Strategic Deployment Plans

Region
Partcicipants/ Stakeholders Corridor
Metropolitan Area State Multi-State Area
ITS 2.2



2.1 TheFederd Highway Admingtration’s Final Rule on the National ITS Architecture
The Federa Transt Adminstration' s Policy on the Nationa ITS Architecture
1 TEA-21 ITS
ITS Highway Trust Fund Mass Transit
Account
2.
Local Implementation
3. 1 ITS
2005.4.8
ITS ITS
2005.4.8
ITS
Highway Trust Fund  Mass Transit Account
2.
(@D} (Description of Region)
2 (Stakeholders) (Participating
Agencies)
©)
(4)
(Interoperability) ITS
©)
(6)
) ITS ITS
(8)
4, ITS
(System (1)
Engineering )
(4)
) (Procurement Options)
(6) ITS
(7)
5. 1 ITS ITS
ITS
2. ITS U.S. DOT
(Adoption) ITS ( 2.1)
(Standards Development Organizations SDOS) ITS
(SDOs U.S. DOT (Cooperative
Agreement) ITS )
6. ITS 1
2. (Training) (Workshops)
(Technical Assistance)

8




SDOs¢ Tedting/ Adopted through
Approves Initial ) /Sl\t/lagrdkaertds I\D/Igllggsp > USDOT
Standards Deployment Rulemakina Process

2.1U.S.DOT ITS  ( )

ITS Planning Process
Version 2.1

Establish Core
Stakeholder Coalition

Expand Coalition

v

& Document

3 Define Problems

Goals

v

Screen
Market Packages

v

Identify Desired
Functional Capabilities

v

Define Regional
Architecture

v

Define Implementation
& Operational Strategies

Private

Initiatives

Other
Public
initiatives

Monltor/Evaluate

Represents significant milestones that call for policy maker input.

221TS

HHWA




1.Regional ITS Architecture—FDOT District 7 Experience Inter-County
(1)Stakeholder Involvement

ITS
FDOT Hillsborough
Pinellas Pasco Hernando  Citrus
Workshop

(2)Prioritization of User Services and Market Packages

2.2 Market Packages
Stakeholder ITS
Market Packages
1-4 5-10 11-20

2.2 FDOT Didtrict 7

Incident Management
Traffic Control
Commercia Vehicle Electronic Clearance

Electronic Payment Services

Pre-Trip Traveler Information /

Public Transportation Management
Railroad Crossing Safety
Demand Management and Operations

O[O |W[IN]|PF

Enroute Driver Information
Automated Roadside Safety Inspection
Pedestrian Safety and Access

IR
o

oy

=
N

Ride Matching and Reservation

13 |Emergency Vehicle Management

(3)Center-to-Center Physical Architecture

FDOT
ITS Regiona
Transportation Management Center RTMC
2.3

10
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2.3 Center-to-Center Regional ITS Architecture FDOT District 7

2.An Intelligent Transportation Systems Strategic Deployment Plan for Chittenden

Medium-sized Area — a Population of 142,642

County, Vermont

)

ITS Steering Committee

ITS

Vtrans

Vermont Agency of Transportation
Chittenden County Transit Authority FHWA  Chittenden County

Metropolitan Planning Organizations CCMPO

ITS

Chamber of Commerce

Stakeholder

911

State Police Fire Department

1



2

ITS

Vermont Stakeholder
CCMPO
ITS
(3) Market Package Screening
4 Market Package 63
Market Packages 2.3
@ Market Package ITS
@ Market Package
©) Market Package
@ Market Package
2.3ITS Market Packages for Chittenden County
APTS ATMS ATIS | > | EMS
anning
Broadcast
Transit Tracking Netyvork Traveler ITS.
Surveillances ; Planning
Information
Short Transit Fixed- Surface Street
Route Operations Control
Term
Packages| Transit Demand- Incident
Responsive Management
Operations g
Transt Fare | Traffic Information
M anagement Dissemination
Transit Regiona Traffic Ir_llfre;vagltlgre Emergency
Medium Information Control Information Response
Term
Packages|  \1uiti-Modal Roadway Westher
Coordination Information
Systems
Traffic Prediction Emergency
Long and Demand Routing
Packages
Freeway Control '\Sﬂu?g)?{




4 Functional Reguirement

Process Specification

(©)

Market Packages
OTransportation Management and Information Center TMIC Project Network
Surveillance ATMS01  Traffic Information Dissemination ATMS06  Incident

Management ATMS08 Broadcast Traveler Information ATISO1 24
@Advanced Traffic Signal Systems Project  Surface Street Control  ATMS03
2.5

®Advanced Public Transit Systems Project Transit Tracking APTSO1  Transt
Fixed-Route Operations APTS02 Transit Demand-Responsive Operations
APTS03  Transt Fare Management APTS04 2.6
@ITS Planning and Data Archiving Project ITSPlanning [ITSPO1 2.7

‘Tramsit
Wlnageme ol

Trami | infe T rmnsht il
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Magueai Fors schdmiog 1

Woant e posliflans

laTarmudlan Sersics
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i
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2.4 Transportation Management and Information Center  TMIC  Architecture
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Signal Control Date

Traffic fow daia

IMC Sigoal Control

Sigmal Conirol Staiws

2.5 Advanced Traffic Signa Systems Architecture

Information
Service Provider

Tranapartatinn

Flanners Apgrogute Travel Duig

Emergency . Crperutingl Do Transit
Management Management

Flunning Deix {hperatinal Dats

2.6 Advanced Public Transit Systems Architecture

14



Pavment Regm

“hdlurien youadin Vehliebe loenttins

Traaisdt Mum grmseni

Trpnst Center
Trecking & Dlsputich

q4—

Tranalt vehlils
Tecation data

Information Servid Tramit Yehicle
Providir

o

ik

Transit Cender Fiued

Cinbritard Flued Raole
Sehedule Muneygpmmt

Fare & Payment
Statin

Bat g bz

4

Busle

Trunsit driver
: Agiilgnmund

Avallabiliy

Traml Drivee

2.7 ITS Planning and Data Archiving Architecture

3.Creating a Regional Transit Electronic Payments Systems — For the United
States' Largest Market

1990 E-Zpass

Interagency Group Electronic Toll Collection
System  Metropolitan Transit Agency MTA -New York City Transit 1991

MetroCard Port Authority

Trans-Hudson PATH 1992 Magnetic stripe contact

card
ITS

E-Zpass Parking Fee

SmartCard ITS



D

e

©)

(4)

©)

One National Transit Electronic Payments System

-Institutional

-Financial

-Operational/Administrative

-Technological

Standards

Regional Architecture

-Customer Acceptance

Global Vision

The PORT AUTHORITY is
the CARD ISSUER &
‘LICENSES’ the TRANSIT
APPLICATION

New Jersey Transit is the
ACQUIRER and OWNS
THE TRANSIT
APPLICATION

Issuance requires
RECRUITMENT and
ENROLLMENT in a
CARD SYSTEM

Card Preparation will be
handled by MULTIPLE
SERVICES

2) FARE PAYMENT

2.8

VALID

* PATRON FARE PAYMENT is AUTOMATIC
® The PORT AUTHORITY will ensure FARE PAYMENT IS

The PORT AUTHORITY will pay NEW JERSEY TRANSIT
FARES OWED

A HOT LIST will be uploaded to the FARE GATE for
invalid card holders

1) CARD PREPARATION

and ENROLLMENT

TRANSACTIONS
will Post against the
CARD RECORDS
for Customer Service

This will require an

interface between the

fare gate vendor & 6) %ﬁg I%ilé

tshe tS mart Card FOR ANALYSIS
ystem & FOLLOW-UP

New Jersey
Transit Revenue

5) TRANSACTION COLLECTION &

POSTING TO CARD RECORDS

3) ON-BOARD PASS
INSPECTION

2.8 Northeast Corridor SmartCard Initiative

16

EXISTING SIGHT
INSPECTION
PROCEDURES will
be used

PATRONS will initiate
PASS DISPLAY via
Key chain readers
STANDARD
PROCEDURES for
VIOLATORS

MONTHLY “PAID”
FILE will be
LOADED to the
GATE

(Additional load
equipment is the
contingency)
VIOLATORS will
need to PURCHASE
FARE ata TVM




2.2 Applications of Wireless Communications

2.2.1 Next Generation Dedicated Short Range Communications ( 26)
SMARTWAY-JAPAN

)

(Telematics)
Smartway New Socid
Infrastructure for the 21th Century ITS
29

Smartways Smart Cars
Roads Vehicles

Mobile
Information
Network

Personal
Computers

2.9 Smartway

(2)Smartway Project Advisory Committee

Ministry of Land, Infrastructure

and Transport 1992 Smartway Project Advisory Committee
ITS ITS Smartway Project
1999 Smartway Project

Smartway
Project 2.10

17



Contents of Proposals

Measures for realizing
Smartways

1.Measures for project promotion

Major Activities

* Development of a framework
and tools for project evaluation

* Implementation of SmartCruise
21

(1)Consensus building

» Under discussion at the sub-
committee of the Road Council

(2)Target year setting and program

preparation

(3)Support for activitiesin regional

communities

(4)Smooth introduction of

* Establishment of aregime for
ITS promotion in each regional
community

* Preparation of supplementary
projects for ITS promotion

» Seminars for people involved in
ITS promotion

Smartway

2.Early establishment of legislative

l

» Under discussion at the sub-
committee of the Road Council

systems, standards, etc.

3.Technical development
and academic study

romotion

4.Promotion of cooperation
among various parties

* The ITS system architecture
was jointly created by five
ministries, and the draft of the
Road Communication Standard
was prepared based on the
system architecture

» Cooperation with universities,
private and governmental
bodies (solicitation of ideas for
Pedestrian ITS, etc)

(1)Establishment of aregime for

strengthening and promoting
cooperation in various fields

* Organization and preparation of
Smartway Partner Conference

(2)Promotion of international

cooperation

Li

* Organization of Workshops, bi-
lateral meetings, etc

* Proposd to ISO

2.10 Smartway Project

18




(3)Smartway, the Foundation for Highway Computerization

Smartway road-to-vehicle
ITS SmartCars  SmartGateways
Smartway ITS
Smartway 211
ETC gate
(ETC—F ) % s
P e S =4 ””‘\j

(BEEFEH—)

{different kinds ei—sermrsn‘rju@_aﬂgs}—w-h,___ e —
e ||t
Pesraes Rl |
—— |IE5I?J‘I‘J-BIIT_J‘!‘-J']
———

|| (Imterraciive communication

/‘—'—“"; | antennas)

; AR — R 29
e H L., 0= -

RS RE RE T SR IR. |
ITS will achieve a safer,
comfortable and more
smoothly flowing road transport
by providing various servi

in an integrated manner. )

Bl ooy rii—my 7
(fiber optic nebtwork) '/’

SEARWD Y £ Y EAREL T B K |
WO GEBL LT AL E

s ‘1’ ' b u
Srnartway '-'ll'lll assist in incorporating \ -k
adwvanced information and telecommunication | ot
technologies into the road transportation \ = Ee N
sysyterm, as a platform facilitating various = it

kinds of commumcatlons

3 Administrative network
IR AR TR b — 2

Express buses

B e :
~Ereight distribution

7

211 Smartway

high-tech information devices fiberoptic cable, sensors, information

provision devices, etc. control systems road communication standards,
road-to-vehicle communication, etc. data storage devices GIS,
and database, etc. Smartway ITS

2.12

19



Application \uv—qou

AT=bro

2.12 Smartway

(4)Deployment of Smartway

2000 Smartway Partner Conference
ITS

2.13

2.13 Smartway Partner Conference
20



2.2.2 Wirelessand Broadband Applicationsfor ITS ( 77)

SMART VEHICLE RADIO SYSTEM SVRS ITS
electronic tag
ASTM |IEEE SAE
915Mhz

Software Defined Radio SDR

Software  Communication  Architecture SCA V20
http://www jtrs.sarda.army.mil ~ SCA radio link
modulation waveform SCA

miniaturization

5.9Ghz
SVRS
915Mhz 5.9Ghz ITS SVRS

2.2.3 Wireless Phone Probes as Data Sources for ATMS Activities (
78)

TRANSPORTATION MANAGEMENT APPLICATION OF ANONYMOUS
MOBILE CALL SAMPLING

(0)Introduction

Virginia  Maryland U.S. Wireless
Corporation USWC RadioCamera
Virginia  Maryland

(1)Conceptual Foundation

point detector
interpolate link probe vehicle

anonymous mobile call

21



sampling

(2)Technology-RadioCamera

FCC E911 2001
911 U.S. Wireless Corporation USWC
RadioCamera
radio frequency patterr/signature

(3)Transportation Management Applications

oD
oD

(4)Potential System Limitation

30
2 160

2.3 APTS Evaluation Results — What Has Transit Accomplished — How Do We
Judge Our selves ( 44)

1.Evaluating Electronic Payment Systemsin Public Transit
(1A Framework for EPS Evauation

() EPS
() EPS
() EPS objectives

(2)EPS Evaluation Plan

EPS EPS

24



2.4EPS

Evauation Measures

Category of Measure |Measure |Unit
EPS Performance Measures
Financial
. Ticketin f llection(TF iy
cost effectiveness un(I:i ni edgpagnge?rt? i p((:El PG_I"_C) on(TFC) costs pe $/UPT
Employee work hours(EWH) for TFC personnel Hours' UPT
per UPT
revenue effectiveness TFC costs per passenger fare revenue(PFR) %
EWH for TFC personnel per PFR Hours/$
cost efficiency TFC costs per vehicle-hour $/veh-hour
EWH for TFC personnel per vehicle-hour Hours/ veh-hour
TFC costs per vehicle-mile $/rev-mi
EWH for TFC personnel per vehicle-mile Hours/rev-mi
Non-financial
system functional characteristics | Average transaction time Seconds
system security Mean time before incident(MBT]I) Years
system reliability Mean time before failure(MBTF) Years
User Acceptance Measures
Market share Number or % of riders using EPS #or %
Conveniene Riders attitude regarding convenience of EPS Qualitative
Other Measures
Institutional Capability of regional fare payment integration Qualitative
Organizational Ease of managing fare collection activities Qualitative
. Capability to differentiate by distance traveled, "
Equity ti r?ﬁe of dgy, category of user, eétlc. Qualitative
Training Average timeto train a TFC employee Hours/person

2.Evaluation of the Orion Transit Itinerary Planner System

Twin Cities

Center TIC
TISP

2.5

1999 12

TIC

25-2.7

23

the Orion Trangit Itinerary Planner System TISP
Metro Trangit’ s Trangit Information




Before After
Average number of calls handled per month per representative 1,849 1,964
Average number of calls per day into the TIC 2,063 2,032 .
Percentage of next bus type calls during a typical weekday 23.8% 12.6%
Percentage of route information calls during a typical weekday 76.2% 87.4%
21.2 19.8

Average number of calls handled per hour

Average call length (in minutes)

Average calls handled per hour for the first month for a new hire
Average call duration for the first month for a new hire

Average call wait time from agency records

3.01 minutes 3.15 minutes

11.8

17.9

5.1 minutes 3.4 minutes
2.22 minutes 2.53 minutes

Perceived average wait time from the caller surveys 6.4 minutes 6.7 minutes
2.6
Before After
Percentage of callers able to reach an operator on the first call 89% 90%
Percentage of callers felt they were put on hold “for too long” 73% 50%
Callers rating the service as excellent or very good 93% 92.1%
Callers’ confidence in the operators familiarity with origin and destination 85.5% 80.7%
Callers’ confidence in the operators familiarity with the bus routes 81.5% - 80.2%
Overall trip took about the amount of time or less than expected 79% 84.9%
Accuracy of the information received “very accurate” 80% 7%
Accuracy of the information received “somewhat accurate” 17% 21%
2.7
Average Calls Handled per Hour Average Seconds per Call
llt zlld 3l'd llt zlld 3l'd
Month Month Month Month Month Month
“Pre-TIPS” Training Program 11.8 142 14.6 307 256 248
“Post-TIPS” Training Program 17.9 18.9 20.1 206 191 182
2.4 Generation 0 1VI Field Operational Tests ( 52)

24



MINISOTA’ SIVI STATUSUPDATE

(1)System Technology

University of Minnesota 3M Altra Technologies International Truck
and Engine  Minnesota Department of Public Safety-Minnesota Stat Patrol Mcleod
County  City of Hutchinson/Hutchinson Ambulance

State Trunk Highway 7 between Hutchinson and
Minnesota

Magnetic Lateral Warning and Guidance System 3M
(magnetic pavement marking tape)
(magnetic sensor)

Collision Warning System Altra Technologies
(radar detector)

Vehicle Guidance and Driver Interface University of Minnesota
(Windshield Heads Up Display HUD)
(DGPS) (

Other Driver Warning Devices

DGPS Magnetic Tape System
/ DGPS Magnetic Tape System
GPS ( )
(customization)

(2)Evaluation Approach( 2.8)

25



2.8

Safety/Driver Performance

?(
)
?
Productivity
(productivity)
(effectiveness) ?
?
Efficiency
?
System Performance
(reliability) (accuracy)

(maintainability) ?
Institutional/L egal/Societal
Issues

2
(liabilities)
?
(3 ( 2.9

26




2.9

2000
Policy
Committee, Driver Interface Work Team, Vehicle Work Team,
Infrastructure Work Team, Marketing Committee, Core Work
Group
(Battelle) (University of
Minnesota)
(technical
system requirement)
(driver interfaces) (human factor)
(field tests)
(detailed design)
magnetic tape ( )
DGPS
2001
HUD
2001
2001 DGPS
2001 /
2001 / / / (verify)
2001
2001 (operational test)
2002

(4)Human Factors Testing

27



(ssmulation experiment) (field

study) University of Minnesota (Human Factors
Research Lab) ( 90
) HUD
15 59 (24
18 17 ) 90
HUD
C )
HUD DGPS 13 3
(2 ) 2000-2001 7.2
90 90 HUD

whiteout conditions

25 The New Politics of ITS : What you Need to Know about TEA-21

Reauthorization and other Legidative I ssues ( 66)
ITS
1ISTEA (Research and Development) ITS
(ITSrelated Research) (Operational Test)
(Nationa Architecture) (Model Deployment Initiatives
MDI)
2TEA 21 (Deployment) (from National
Architecture to Regiona Architecture) ITS
(Standard Devel poments) ITS (Professional Capacity
Building PCB) IVI(Intelligent Vehicle Initiative) ITS
(New Horizons and New Issues) (Public Sefety)
(Intermodal) (Operating the infrastructure)
TEA 21 ITS Deployment Program 2.14

TEA-21 TS Program
|




ITS Integration Commercid Vehicle
Program Infrastructure
Program

Commercid Vehicle
Information Systems
and Networks
(CVINS)

2.14 ITS Deployment Program Structure

ITS Integration Program
USDOT TEA 21 Funding
2.10 211

2.10 USDOT Oversight Process

USDOT Oversight Process

Congress sets out criteriain TEA-21

USDOT develops criteria as guide for implementation

Congress identifies specific sites as candidates for funding

USDOT solicits projects from sites designated by congress

USDOT ensures projects meet TEA-21 criteria

USDOT monitors project implementation and evaluation

2.11 ITS Integration Program Criteria

Integration Program Criteria

Contribute to national deployment goals and objectives

Demonstrate a strong commitment to stakeholder cooper ation and partnering

Encourage, Maximize and leverage private sector involvement and financial commitment

Demonstrate conformity to national architecture and standards

Demonstrate inclusion in statewide or metropolitan transportation planning process

Ensure long-term oper ation and maintenance without continued reliance on Federd ITS funds

Demonstrate that personnel have the necessary technical skills/training for effective operations

Mitigate adverse impacts on bicycle/pedestrian transport and safety

In the case of arural area, meet other goals or economic development criteria

Commercial Vehicle Infrastructure Program 2003
29




Commercial Vehicle Information Systems and Networks (CVINS for magority of
states) Safety Information Exchange
Electronic Credentials Administraion
Electronic Screening

Systems (one-stop)
CVISN  ITS Integration Program
USDOT CVISN
CVISN 215

Vision for Full National Deployment

 Auomaed  \(E i £ Feetronic )
Fliet & Fraight : (lenmine
Addrainistration

\ HAZMAT 3

'l"'
1 == .
.'-r-- i d c . ¢
Saam{ém Antomited i
Iterrraial Inspections s |
Conrations Ads emational — Aas—ad
I _;[,_ - Bordes Hlezanic ==
\ y. L s y kElEai'aﬁﬁ'ﬂ J

2.15Vison for CVISN



Next Authorization -

Reauthorization TS

1.Data

2.Institutionaling Operations and Management

3.Money ( TEA-21)

4.Role of Private Sector

5.Continuing Research and Devel opment VI

USDOT ITSAmerica
10-year National ITS Program Plan and Research Agenda
TEA-21 Reauthorization

100
ITA America http://www.itsa.org

31



McTrans;, Center

McTrans;,, Center Center for Microcomputers in Transportation 1986

FHWA
1988 McTrans;, Center FHWA
FHWA
Arterid Analysis Package AAP  Highway Capacity Software
HCS basedonHCM TRANSYT-7F TSIS CORSIM
CORFLO HYDRAIN FHWA Turbo Architecture IDAS
FHWA PCB
2300 25000 2000
60 FHWA
(proprietary) 500 ( 23 )
public domain software
FHWA DOT
(shareware)

Hydraulics
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7. McTrans;,
McTrans;,
-LOS1 McTrans;,
-LOS7

LOS1 Full Technical and Maintenance Support
LOS2 Full Technical and Update Support

LOS3 Limited Technical Support

LOS4 User Supported/Freeware/Shareware

LOS5 Unsupported

LOS6 Proprietary Software, McTransTM Distributed
LOS7 Proprietary Software, Developer Distributed

8. Highway Capacity Software HCS based on HCM
procedures TRANSYT-7F
FHWA CORSIM CBT Computer Based
Training CD
0.
FAQ
10.

McTrans;, (352)392-0378 duty-hour call for information, technical assistance
Messages (800)226-1013 leave a message 24h for areturn call

Fax (352)392-3224 fax orders, requests or other correspondence

Email mctrans@ce.ufl.edu access McTransTM through the Internet
Internet http://mctrans.ce.ufl.eduw/  World Wide Web home page



1 McTrans;,, Center /

2. ITS
National
Architecture
ITS
(Regional Architecture)

ITS

3.
Smart Vehicle Radio System Smartway Project
ITS
4,
PCB
5.
ITS America ITS
1

2.Conference Proceedings of ITS America's 11" Annual Meeting and Exposition, Miami
Beach Convention Center, Miami Beach, Florida, June 4-7, 2001.
3.McTrans;,, Newdletter, Vol. 22, Summer 2001.

4.McTrans;, Products Catalog, 1999-2000.
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