International Experience in
Intelligent Transportation
Systems

Patricia Del Pozo (ITS America-USA)

www.ibec-its.org

Primary Objectives of the
Course

Primary Objectives
Expose participants to innovative
approaches for solving transportation

problems

Aid participants in maximizing transportation
investments
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Course Sub-Objectives

Sub-Objectives
To provide an overview of ITS activities in
Europe in North America

To demonstrate the benefits of carefully
measuring ITS improvements

To provide guidance on how to measure
ITS improvements

Provide Case Study of Recent ITS Activities
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What is ITS
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Elements of An Effective
Transportation System

Effective Transportation
System
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Why Deploy ITS? DS

ITS are designed to optimize the performance ofiexjs
transportation infrastructure. Intended to preseapacity
and improve security, safety, and reliability.

Transportation Problem ITS Solution

Congestion at toll facilities————> Electronic toll colkéan =)

Red light running crashes——» Automated enforcement ‘T"r'

s |

. Work zone delays —— Improved traveler informat =5
Delays from poorly timed signals—»  Signal retiming grams ‘

Delays from roadway incidents—» Earlier detection B
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What are the Benefits of
ITS?

Sample Findings - Freeway Management Systems:
Safety Studies of traffic management centers using ramp meters show
freeway management systems reduce accidents 15-50%.

Mobility Advanced Traffic Management Systems (ATMS) in the Astrodome
area reduced street congestion delay by 46%.

Productivity Variable speed limits with lane controls on the German Autobahn
reduced injury accidents 20-29% saving approximately $4

Efficiency After ramp meters were experimentally turned off in the Twin Cities of
Minnesota, freeway volume declined 9% and peak period throughput

Energy & In Denver, CO, dynamic signs that displayed real-ti
Environment vehicle emission levels motivated motorists to consider repairs.

Customer After the Twin Cities ramp meter shutdown test, support for a
Satisfaction complete shutdown fell from 21% to 14%.
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What Are the Costs of
ITS?

Example: Freeway Management System (T-REX) in Colorado, USA
Component Cyce Lte Tota Capial Cost Annua Maintenance Annua
(Years) Cost ‘Operational Cost.
wr 5600000 5400000
Sgnas 52205000 s15.000
wis 515250000 s21.960
cerv 58400000 s75.600
Ramp Metering 55750000 5260
52100000 sara00
5250000 s3600
Rwis 51250000 516000
Fiber Opic CondutCable $51.176.000 $150000

Electronic Equip 55,000,000 $150,000
Sofware 55,000,000 5250000 5750000
Design Costs 51,000,000

Addtional Persomnel Costs 400,000

State TOC 7800000 $100000
ciyToc 100,000 $100,000
counyToc 100,000 $100,000
Total System Costs $105,981,000 5377800 52315240
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Do the Benefits Outweigh
the Costs?

Often — Yes
However,
May be unexpected impacts
E.g. increase in crashes from electronic tolling
Difficult to procure and deploy effectively
Human element is critical for success

www.ibec-its.org




Overview of ITS in North America
and Europe

www.ibec-its.org

Current Status of ITS in
the US

Over 20 years of ITS research and development
New research continues apace

Many applications are now ‘mature’
ITS has become mainstreamed

Investment decisions are primarily made at the State,
local and industry level

The Federal Government is coordinating these efforts
and encouraging standardization

www.ibec-its.org

Future Direction for ITS:
Federal (USA)

Federal Government has reduced funding for deployment and is
focusing on nine areas of research

Cooperative Intersection Collision Avoidance Systems

Electronic Freight Management

Emergency Transportation Operations

Integrated Corridor Management Systems

Integrated Vehicle Based Safety Systems

Mobility Services for All Americans

Nationwide Surface Transportation Weather Observing and Forecasting
System — Clarus

Next Generation 9-1-1
Vehicle Infrastructure Integration (VII)

www.ibec-its.org
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Electronic Freight Manifest

Focused on truck-air-truck shipments between China
and the US

Testing the benefits of moving from paper based
supply chains to electronic supply chains
Prototype will:

Exchange information electronically in a standardized format;

Provide an open architecture in which all shippers, across all modes
can access needed information

www.ibec-its.org

Emergency Transportation
Operations

Focused on use of technology to improve
evacuations
Improved monitoring and coordination
Support for reversed lanes
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Integrated Corridor
Management

_|<2:(>|'

T~
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Integrated Vehicle Based
Safety Systems
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Future Direction for ITS:
State and Local (USA)

Dedicated Federal funding for ITS deployment eliminated
ITS must now sink or swim on its own
State and local officials
Economic development solutions
Especially for growing traffic congestion
Recognize benefits of ITS
Difficult to demonstrate / convey benefits to the public
Even greater need for evaluation

www.ibec-its.org




Success Stories (USA)

Significant deployment on metropolitan freeways
80% of toll facilities have electronic collection capabilities
Nearly all major cities have freeway traffic management centers
Significant adoption of ITS by transit agencies
69% of agencies have automated technologies

Traveler information services are growing
Available in 24 of the 50 states
Accessible to 50% of the nation’s population by 2006
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Room for Improvement
(USA)

Development of in-vehicle systems has been slow
Relatively few inter-urban applications

Limited surveillance on arterial streets

Integration challenges remain
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Current Status of ITS in
Europe

10-15 years in ITS research and development
Some applications are now ‘mature’
Each nation state has its own ITS applications

The EU is encouraging standardisation, especially in the
delivery of services

www.ibec-its.org




Major Areas of ITS
Investment in Europe

Urban on-road applications

Inter-urban on-road applications
Monitoring and enforcement applications
Trip planning systems

Driver information

Freight and fleet management
Automated vehicle applications
Vulnerable road user applications
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Future Direction for ITS:
In Europe

Major investment in Galileo
Increasing emphasis placed on eSAFETY systems
Underpinned by Information and Communication Technologies
(ICT)
Move is towards:
Intelligent ICT-based transportation (Co-operative vehicle highways,
eCALL systems etc)
Improved traffic and travel information
Improved traffic management and road safety
EC’s aims for the transport sector are:
More competitive alternatives (to the private vehicle)
Integrated, greener, smarter, and safer transport systems
7th EC Framework to start in 2007 and last until 2013

www.ibec-its.org

Questions?
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Agenda

Introduction

Overview of ITS in North America and Europe
Maximizing Your ITS Investment: Introduction
Maximizing Your ITS Investment: A Process
Evaluation Case Studies

Additional Resources
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Maximizing Your ITS
Investment: Introduction
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Section Overview

This section will answer a series of questions:
What is ITS evaluation?
Who conducts ITS evaluation?
Role of EU and US Governments
Why evaluate ITS?
How do we select the level of evaluation?
What are the benefits of evaluation?

www.ibec-its.org




What is Evaluation?

The reasoned consideration of how well project
goals and objectives are being achieved

A feedback mechanism to ensure that project
goals and objectives are met or exceeded

User Needs
Inform
Decision |\
Makers |\
\
improve
Feedback ”m,‘fm_( Identify Project
Objectives
Post-Implementation Pre-Implementation
Evaluation Evaluation

{"IMPLEMENTATION

Monitoring

www.ibec-its.org

Is Evaluation a Report
Card?

“Evaluation is a process, not a report card”

H'uH'\F
\

Objectives

Post-Implementation Pre-Implementation
Evaluation Evaluation

f
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Is it Acceptable to Report
on Our Failures?

In ITS evaluation it is acceptable to report our
successes and our failures
In fact it is critical that we report both

Sometimes we learn more from what didn’t work then we do
from what did

L) |

et

www.ibec-its.org
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Who Conducts ITS
Evaluations?

In Europe and the US evaluations are conducted at
the local level and Federal/EU level

Most important consideration is independence

www.ibec-its.org

What is the US Government’s
Role in Evaluation?

US DOT’s ITS Joint Program Office
Promotes ITS research and development
Promotes standards and a common architecture
Performs a critical program assessment role

Tracks the extent of ITS deployment and integration
Determines the benefits and costs of ITS
Shares these results with others

www.ibec-its.org

What Type of Evaluations Does
the US Government Perform?

The Joint Program Office sponsors targeted
evaluations of efforts including:
Field Operational Tests
Model Deployments
Local Deployments
Integration Program “Earmark” projects
The office also leverages partner’s efforts by:
Providing evaluation guidelines and standards

Supporting a common reporting database
ITS Benefits and Cost Database

www.ibec-its.org
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What is the European Union’s
Role in Evaluation?

EU history with evaluation
EVA — Early 1990's
CONVERGE - Mid to Late 1990's (for demonstration
projects)
MAESTRO - Late 1990's (for pilot projects)
TEMPO framework 2003 (for implementation projects)

National approaches in several countries

www.ibec-its.org

Why Do We Evaluate ITS?

Understand the impacts

Quantify the benefits

Help make future investment decisions
Optimize existing system operation or design
To improve the surface transportation system

www.ibec-its.org

How Do We Select the Level
of Evaluation Required?

Level of evaluation required dependant on:
Maturity of technology
Objectives of the evaluation
Scale of the project
Requirements of the funding agencies

www.ibec-its.org
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Continuum of Techniques for
Evaluation

Full-scale
implementation

www.ibec-its.org

Agenda

Overview of ITS in North America and Europe
Maximizing Your ITS Investment: Introduction
Maximizing Your ITS Investment: A Process
Evaluation Case Studies

Additional Resources
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Maximizing Your ITS
Investment: A Process

www.ibec-its.org
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Section Overview

This section will introduce:
Present a common approach to evaluation
Walk through each major step

www.ibec-its.org

The Evaluation Process in
Europe and North America

. Form an evaluation team

. Develop an evaluation strategy

. Develop an evaluation plan or plans
. Develop test plans

. Perform data collection and analysis
. Reporting

www.ibec-its.org

Evaluation Process

- T
Objectives

Inform

Decision
Makers
Strategy

Improve
operations

o
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Evaluation Process: Develop Strategy

Develop
e
Identify Project
Objectives

Strategy

Improve
operations

Inform
Decision
Makers

Developing a Strategy

Evaluation Strategy Elements

What is the problem to be
addressed?
What are the project objectives? 3
What are the evaluation objectives? i
What is the general evaluation
approach?

Technical Analysis

Impact Analysis

User Analysis

Socio-Economic Analysis

Financial Analysis

www.ibec-its.org

Identify Project Objectives

Identify the objectives of the system implementers
In US — Why was the project implemented?

In Europe — What are the goals of the effort?

What is the problem that is being addressed?

www.ibec-its.org
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Consider User Needs

Must consider needs of the project and the evaluation
from the perspective of:
Users: Traffic managers and operators, passengers,
commercial drivers, emergency services, etc.
Decision makers: Those responsible for production,
introduction, and/or implementation of ITS applications:
Governmental agencies, road infrastructure owners, system operators

www.ibec-its.org

Consider Needs of Other
Stakeholders and Funding Agencies

Other Stakeholders:

Residents along a highway

Citizens of a town affected by poor air quality
Requirements and Preferences of Authorities (European Union,
U.S., National, Regional)

Improving system interoperability

Promoting the transport telematics industrial sector

International, national or regional objectives of improving transport
efficiency in a specific area

www.ibec-its.org

Develop Evaluation
Objectives

Cross reference the following evaluation areas to P roject
Objectives and User Needs

Technical Assessment: system performance, reliability

Impact Assessment: safety, environment, transport efficiency,
user behavior, etc

User Acceptance Assessment: users’ opinions, preferences,
willingness to pay

Socio-economic Evaluation: benefits and costs of system
implementation

Financial Assessment: capital/operating costs

www.ibec-its.org
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Evaluation Process: Evaluation and
Test Plans

Identify Project
Objectives

Inform
Decision
Makers

Develop
User Needs .
Evaluation & Test

Blan
Improve
operations Refine Strategy

o

Elements of an Evaluation
Plan

Evaluation Approach
Statement of hypotheses
Refinement of testing approach
Evaluation Management plan
Preliminary description of final reports and outreach
plan

www.ibec-its.org

Statement of Hypotheses

What are evaluation hypotheses?
“If-then” statements about outcomes
Should be measurable
Should be testable
How do we develop them?
Translated from evaluation goals and expected impacts

www.ibec-its.org
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Refinement of Testing
Approach

Measures of effectiveness (Metrics)
Data Sources

Potential Analysis Methods

www.ibec-its.org

Description of Final Reports
and Outreach Plan

~.That's the
Game!

Signal Priority
Brochure Special Events
Case Study

Rwer ciy Sevs
Confidential
Vulnerability
Assessment

Technical Report

www.ibec-its.org

Develop Evaluation Test
Plans

The Detailed Methodology for the evaluation
One or more test plans for each test
Lays out how test will be conducted
Identifies

Staff

Equipment and supplies

Procedures

Timing of evaluation tests

www.ibec-its.org
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Evaluation Process: Data Collection
& Analysis

Identify Project
Objectives

Improve
operations

Inform

Decision
Makers

Post-Implementation Pre-Implementation
Evaluation Evaluation

 IMPLEMENTATION }
Monitoring

Data Collection & Analysis

Data Collection and
Analysis

Implementation of each test plan

There are three general approaches:

Before and After Studies
Accident rates before and after ramp metering
With and Without Studies

Satisfaction of travelers with and without in-vehicle navigation devices

Performance Improvements
Human factors analysis of traveler information web site interface

www.ibec-its.org

Evaluation Process: Reporting

Identify Project
Objectives
Inform
Decision
Makers
Strategy

Reporting
e R B

o
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Reporting and Feedback

Evaluation
Is not a report card
It is a process (continuous improvement)
It provides a perspective for others

It is vital to explain the context in which the application resides
and the context in which the evaluation was undertaken

Evaluation can help shape intra-international agendas
Need to report successes and failures

www.ibec-its.org

Reporting and Feedback
Activities
Target reporting to maximise benefit
Presentation to the board
Internal memos
Cost reporting
Formal Reports
Provide feedback to implementation

Identify weak areas to be improved

Identify strong areas to build on for
both existing and new implementations

www.ibec-its.org

Questions?
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Case Study: South Lake Tahoe

Coordinated Transit System

Background: South Lake
Tahoe

www.ibec-its.org

Rural resort community at the
California-Nevada state border at
the south end of Lake Tahoe
Popular for casinos, beaches,
skiing

Peak tourist seasons in summer
and winter

www.ibec-its.org
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Background: Transit in
Tahoe

Area spans two counties in
two states - regional planning
agency (TRPAR oversees
entire area including transit

Transit services in South

Lake Tahoe
Fixed Route

BlueGO Fixed Route for
residents

Nifty 50 Trolley for tourists
Demand-Responsive

BlueGO Door-to-Door for
residents

Casino Shuttle for tourists

www.ibec-its.org

Background: CTS Project

Consolidation of casino shuttles
Consolidation of operation of all 4 transit services
Addition of ITS technologies

www.ibec-its.org

Background: ITS Technologies
for Transit Operator

Automated Vehicle Location (AVL)
Dispatchers and supervisors track vehicles
through GPS and monitor on-time performance

Computer-Aided Dispatch (CAD)

Trips reserved through automated trip
reservation system automatically scheduled
and assigned to drivers

Mobile Data Terminals (MDTs)

Messages transmitted between
drivers and dispatch

www.ibec-its.org
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Background: ITS Technologies
for Transit Customers

Automated Trip Reservation System
for the Casino Shuttle
Trip reservation kiosks at all 5 casinos
and at 25 hotels
Dedicated phones
with direct connection to dispatchers
(over 50 dedicated phones)

www.ibec-its.org

Project Goals

Provide same level of service at a lower cost
Improve operational efficiency
Technology (e.g., previously had paper manifests for drivers)
Less shuttles in operation at a given time
One service provider for all 4 transit services
Improve customer satisfaction to grow transit ridership and
get people out of cars (particularly tourists)

www.ibec-its.org

Form the Evaluation Team

Led by independent evaluation contractor
Included experts in
Transit operations
Data collection and analysis
Survey design and survey analysis
Included representatives from
Deployment team (CTS Board, TRPA,etc)
Federal Department of Transportation

N )
72 www.ibec-its.org
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Develop Evaluation
Strategy

Perform a limited quantitative systems impact study
“Limited” because we found that it is difficult to get data when
working with casinos — most of their numbers are considered

proprietary
Perform a customer satisfaction study
Interview stakeholders to document challenges, institutional
issues, and lessons learned to share with other agencies

www.ibec-its.org

Develop Evaluation and
Test Plans

Evaluation Objectives Hypotheses Measures of Effectiveness

Assess the impact of CTS on CTS will resultin increased Ridership,
transit ridership transit ridership

CTS will resultin increased use Ridership on visitor-oriented
of transit by visitors wansit services

Assess the impact of CTS on ITS will esultin reduced traffic Traffic volumes on segments of
traffic congestion Volumes US 50 relative to visitor activity

Assess the impact of CTS on With CTS, transit services will Number of passengers carried
transit system efficiency operate with greater efficiency relative to service provided
than the existing transit system

Transit operating costs relative
to service provider

Assess transit operator CTS will benefit ransit operators | Transit operator perceptions of
perceptions of the system and CTS benefits
the technologies

Assess the impact of CTS on With CTS, transitriders will be Passenger perceptions of
customer satisfaction with ransit | more satisfied with available reliabilty, wait time, and travel
services in South Lake Tahoe transit services time

www.ibec-its.org

Data Collection and

Analysis

Collected and analyzed before/after customer intercept surveys
(distributed on-board casino shuttle)

Collected 694 surveys in total

Baseline surveys - Aug 2002

Post-deployment surveys - Aug 2004 / Mar 2005
Gathered and analyzed before/after data

Traffic volume

Transit ridership

Room-nights sold

Casino revenue
F’eéf_ormed interviews at key stages in the project and synthesized
indings

www.ibec-its.org
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Findings — Technological
Challenges

Automated phone trip reservation system
Too few phone lines, long queues, system hang-ups, callers stuck in
endless loops
Pulled the automated system and working out these bugs before
turning it back on to customers

Automated kiosk trip reservation system
Initial roll-out suffered a lot of problems
User interface too complicated for many users
Worked with system integrator to simplify menu from 7-8 screens to
only 2 screens and reactivated kiosks 6 months later

www.ibec-its.org

Findings — Impact on Transit
Ridership / Traffic Volumes

Traffic volumes decreased from 2003 to 2005

Winter peak traffic decreased by 10.2%

Summer peak traffic decreased by 7.7%
7.5%dincrease in ridership on casino shuttle over this same time
perio
Percent of tourists with access to a car while in Tahoe dropped
from 91% to 80% from 2002 to 2004

Monthly CTS Casino Shutle Ridership - October 2003 to
September 2005

Monihly Passenger Trips

www.ibec-its.org

Findings — Impact on
Efficiency

5-8 buses provided on-demand casino shuttle service with wait times of
15-20 minutes during peak times
(b:onsolidated system provides the same level of service with only 3-4
uses
Small measured efficiency gains in terms of
Cost per passenger-trip
Passenger trips per operating hour
Passenger trips per mile
Long-term expected benefits
Reduced operational costs
Reduced fuel consumption
Reduced wear on vehicles

www.ibec-its.org
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Findings — Impact on Transit
Operators

Drivers
Benefit in receiving automated trip changes through their Mobile Data
Terminals

Dispatchers
Benefit in having real-time vehicle location at 1he|r fingertips — can tell
customers where the buses are when they cal
Benefit in having kiosk trip requests automallcally assigned by the CAD
system

www.ibec-its.org

Findings — Impact on
Customer Satisfaction

Ease of booking a trip
78% of those booking by phone and 67% of those booking via a kiosk
“satisfied” or “very satisfied”
90% of baseline survey respondents “satisfied” or “very satisfied”
Information received about expected wait time
72% receiving information by phone “satisfied” o "very satisfied”
62% receiving information via a kiosk “satisfied” or "very satisfied”
Reported reasons for not using a phone or kiosk to book a trip
About 1/3 reported that they were not aware of it
20% of phone users and 16% of kiosk users reported that they were
aware of it but that they did not want to use it

www.ibec-its.org

Findings — Impact on Customer
Satisfaction (Continued)

Number of stops to pick up and drop off other passengers
83% of baseline respondents and 80% of post-CTS respondents
“satisfied” or “very satisfied”
Time spent waiting for a shuttle, cost of a trip, total travel time, and
service overall
78-89% “satisfied” or “very satisfied”
86% reported that wait time was “about what | expected” or “shorter
than | expected”
Comparison between consolidated service and independently-
operated service
85-88% reported that the service was "about the same as before,”
"somewhat better than before,” or "significantly better than before”

www.ibec-its.org

27



Findings — Institutional Issues
and Lessons Learned

Stakeholders felt that forming a Board was key to their success
in managing interests of both public and private stakeholder
Strong leader who understands both sides also critical
Found that technology can be challenging when dealing with
tourists
New potential customers every day who are not familiar with
transit options or trip reservation technologies
Important to know who your audience is and to do a lot of user-
testing
Critical to keep the user interface as simple as possible

www.ibec-its.org

Questions?
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Additional Resources
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Support and Outreach:
European Websites

UPDATED DETAILS FOR TEMPO WEBSITE
TEMPO website

http://tempo.austriatech.org

ADDITIONAL WEBSITES

UK Toolkit Approach to Assessing Costs and Benefits of ITS
http:/ITSToolkit.co.uk

English Highways Agency Library of Technology Pilots
http:/ITSRadar.co.uk

www.ibec-its.org

Support and Outreach:
Conferences and Publications

Conferences: ITS America Annual Meeting- Session on Evaluation
ITS World Congresses: London 2006: 4 Special Sessions
(TUESDAY October 10t%) Evaluation Tour (SUNDAY October 8t)
TRB, European Transport Conference, etc.
Resource material (books, publications, etc)
Past/current guidelines/model evaluation plans from US & Europe
ITS Handbook 2000: Recommendations from the World Road
Association (PIARC)
Intelligent Transportation Systems Primer (ITE/USDoT/ITS America)
Introduction to Transportation Systems, by Joseph Sussman

Intelligent Transportation Systems Architectures, by Bob & Judy
McQueen

www.ibec-its.org
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Support and Outreach:
Conferences and Publications

Update of PIARC ITS Handbook, by Dr John Miles
International Benefits, Evaluation and Costs (IBEC) Working
Group:

Important resource for participating in evaluation activities and

contacting evaluation specialist world-wide

IBEC has 320 members from 40 countries

Web site: www.ibec-its.org

Questions to IBEC's 320 members can be sent via IBEC-

its@yahoogroups.com

To join IBEC, send an email to: membership@ibec-its.org

www.ibec-its.org

Support and Outreach:
US DOT Resources

US ITS Program Evaluation
Support and outreach activities
US web sites for further information

Evaluation section of Joint Program Office web site
www.its.dot. gov/evallindex.htm

Web site has section entitled “Evaluation Guidelines”
its.dot. Jeguide_resguide.htr

Products available now or planned for the future
its.dot.g /D pdf

ITS Benefits and Costs Databases: impacts of ITS report and provision of unit costs
of ITS components

www.benefitcost its.dot. gov

www.ibec-its.org

ITS JPO Home Page

www.ibec-its.org
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Technology Applications
Overview

www.ibec-its.org

Taxonomy Sub-Elements

www.ibec-its.org

Application Overview

www.ibec-its.org
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Benefits Information

— @ =
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Detailed Benefits Reports
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Application Cost
Information

www.ibec-its.org
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Deployment Statistics

www.ibec-its.org

Lessons Learned

www.ibec-its.org

Benefits Information From
Around the World
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Contact information:

Patty Del Pozo:
pdelpozo@itsa.org

1-202-721-4238

THANK YOU!
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