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Conference Overview

Katherine F. Turnbull, Texas Trangportation Indtitute

Wadter Kraft, Parsons Brinckerhoff

Jon Obenberger, Federd Highway Adminigtration

The 4th Integrated Transportation
Management Systems (ITMS) Conference was
hdd in Newark, New Jersey on July 15-18,
2001. The conference was sponsored by the
Transportation Research Board (TRB) of the
National Research Council and the Federa
Highway Adminigration (FHWA), incooperation
with the Inditute of Trangportation Engineers
(ITE), ITS America, and the American
Associationof State Highway and Transportation
Officids (AASHTO).

I TM S focuses on enhancing the operation of
the surface transportation system through the use
of advanced technologies for automated, redl-
time sharing information and the coordinated
management activitiesof transportation agencies.
These agencies and systems provide for the
management and operation of a variety of
trangportation facilities and functions, including
freeways, arterid dreets, trangt, toll facilities,
emergency services, and information services.

The firg ITMS Conference was held in
Newport Beach, Cdiforniain 1992. ThelTMS
concept was reaively new a tha time, as
intelligent trangportation systems (ITS) were just
beginning to be tested and deployed in many
areas. The conference established a diaog
among trangportation professonason ITMSand
identified research and outreach activitiesto help
facilitate the deployment of ITMS.

Conferencesin Segttlein 1995 and Bostonin
1996 further advanced the ITMS concept and
expanded the partnership network to include

emergency management servicesand information
services. Recent activities, including the Nationa
Didog on Transportation Operations, the
Nationa I TS Architecture, and I TS deployments
throughout the country, continue to focus
attention on the role ITMS can play in helping
manage travel and provide mohility in congested
corridors.

The god of the Fourth ITMS Conference
was to identify potentid initistives and
opportunities to advance the state-of-the-art
related to planning, designing, deploying,
operating, and evauating ITMS. To accomplish
this god the conference included both genera
ons and breakout sessions organi zed around
seven white papers prepared specificdly for the
conference. Participants in the breakout groups
identified issues, opportunities, and research
initiatives associated with ITMS.

The results from the conference, as
summarized in these proceedings, combined with
other efforts underway at the nationd, Sate, and
locd levels, provide an opportunity for all
interests to develop a vibrant, ongoing research
and deployment program to advance the state-
of-the-art in planning, desgning, deploying,
operding, and evaduating ITMS.

Seven resource papers were developed
gpecificaly for the conference to help establish a
common base for discusson. The resource
papers were available prior to the conference on
the Transportation Management Center Internet
dgte (www.tmcite.org). The papers are aso
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provided in a separate document as part of these
proceedings. The white papers and authors
were:

» Définition of ITMS - Thomas Urbanik I1;
*  Panning for Operations — Wayne Berman,

e Inditutiond Chdlenges, Bariers, and
Opportunities:  Inditutionad Integration —
Louis Neudorff;

o Strategiesto Design ITMS—Jm Kerr;

* Manging and Operating Integrated
Transportation Management Systems:
Policies, Procedures, Funding, and Staffing
|ssues — Walter Kraft;

o Traffic Management Strategies and
Operationd Plans— Les Keman; and

» Performance Measurement and Integrated
Transportation Management Systems - A
Traffic Operations Perspective — John Wolf.

The breakout groups were organized around
the mgjor topics addressed in the white papers.
These topics included planning for operations,
inditutiond challenges and opportunities,
desgning ITMS, managing and operating ITMS,
traffic management drategies and operationa
plans, and performance measures.

Paticipants in each breskout group
addressed a set of common topics. Participants
discussed the mgor issues associated with the
white paper and identified research initiatives to
addressthoseissues. A facilitator, recorder, and
note taker assisted each group. The white paper
authors attended the breakout sessions to

provide additiona assstance. The mgor results
from the breakout groups were presented at one
of the two closng general sessons.

A number of common themes emerged from
the discussons in the breakout groups. As
summarized next, these themes focus on making
operations a priority, ingitutiona coordination
and cooperation, training and education needs,
technical guidance, and performance measures
and evaudions.

G Theneedfor transportation agenciesto focus
on operations as a core misson was
identified as a key dement. Changing the
mindset of these agencies from congtruction
to operations is not an easy process, but is
critica to the success of ITMS.

C Inditutiond issues are frequently more of a
gumbling block than technicd issues.
Interagency coordination and cooperation is
key to ITMS. Developing multi-agency
partnerships, bridging inditutiona gaps, and
edablishing new inditutionad arangements
are dl needed to maximize ITMS.

C Project championswith the authority, ability,
and credibility to influence decisons are
needed within dl agencies and groups.
Outreach to policy makersis a key part of
building support and champions a the
politica leve.

C Traning, education, and staffing needs are
critical toITMS. Emphasisshould be placed
on recruiting, retaining, training, retraining,
and crosstraning personnd a al levels.
Educationd materials are needed for
undergraduate and graduate courses, aswell
as on-the-job training.



C The need for technica guidance and best
practice examples on anumber of topicswas
identified as a priority. For example, the
need for technical guidance onissuesreating
to planning, dedgning, mantaining, and
sharing information via different interfaces
among different systems was cited.

¢ Peformance measures and evauations are
needed to document the benefits of ITMS.
Common definitions, performance measures,
and monitoring and evauation techniques
should be developed for ITMS. Ongoing
monitoring and evauation programs should
be conducted.

In addition to these crosscutting mgor
themes, participants in the breskout groups
identified anumber of other issues, opportunities,
and research needs. The magor research
initigtives emerging from the breskout group
discussions are summarized below.

Ingtitutional Challenges, Barriers, and
Opportunities. Ingtitutional Integration

Therewas generd agreement among thetwo
breskout groups tha the inditutiond issues
associated with ITMS are frequently more
difficllt to address than the technica issues.
There was dso agenera consensus that most of
the inditutiond issues identified are not new.
Further, many ae not unique to ITMS
Indtitutiond issues are likely to occur with any
project involving more than one agency or
juridiction. The multimoda, multi-jurisdictiond,
and multi-agency nature of ITMS increases the
potential for possible indtitution conflicts. Key
research initiatives included:

Stakeholder Involvement. Deveop and
distribute information and briefing materids
on ITMS for use by transportation
professionals in presentations to the public
and to eected officids.

Ingtitutiond Inertia. Conduct research
documenting case studies of good examples
addressing inditutiond issueswith ITMSand
techniques that have worked with other ITS
and transportation projects.

Rethinking the CoreMission of Departments
of Transportation. Conduct research on how
to hdp fadlitate a change in thinking from a
focus on condruction to a focus on
operations a state departments of
trangportation, including case sudies of good
examples of organizationd change.

Agency Operating Cultures. Prepare a
gynthess of successful and unsuccesstul
practices related to cross-agency
coordination activities, including research
identifying culturd differences.

Strategic Planning Processfor ITS. Conduct
research on case sudies of good examples of
ITS drategic plans, the process used to
develop these plans, and how these plans
have helped address indtitutiond issues.

Performance Measures. Conduct research
to identify and recommend a stlandard set of
comprehensve performance measures for
ITMS.



Strategies to Plan and Design for ITMS:
Technical Integration

Key technical integration issues identified by
participants in these groups included use of the
sysems engineering modd, interoperability,
planning for deployment, systems architecture,
inter-agency groups, security, education, and
programming. The sysems engineering process
was identified as the key technicd issue,
education and training was identified as an
ongoing concern, and intra-agency groups was
noted asan emerging issue. Thegroupsidentified
the link between inditutiona and technica issues,
nating that ingtitutiond concerns frequently
influence the technical eements of a project.

C Use of the Sysems Engineering Modd.
Conduct research to develop tools and
techniques for applying the system
engineering approach to ITMS.

C Interoperability.  Conduct research to
develop a framework for interoperability,
incuding devedoping astandard definition for

interoperability.

C PFamning for Devdopment. A number of
research initiatives were identified relaing to
planning for ITMS development that would
culminatein the development of guidelinesfor
ITMS project planning.

C SystemArchitecture Development. Conduct
researchto develop and provide guidance on
how to trandate Strategic PlangEarly
Deployment Plans (SP/EDP) into design
guiddines, how to include requirements for
sysem architecture-based standards in
requestsfor proposals (RFPs), how to define
communicationinterfacesfor new and legacy

systems, and how to design an architecture
that ensures sugtainability and migration
drategies.

G Security. Conduct research on possible
procedures for identifying risks, including
threat andyss and appropriate leve of
defense.

C Education. Develop and provide education
and traininginthebasicsof ITMStoimprove
base-level knowledge, including integration
ISSues.

Operational Programs, Strategic Plans, and
Support Services: Procedural Integration

Issuesidentified by participants in these two
groupsrelated to operationd programs, strategic
plans, and support services included a lack of
understanding of operationsand integration, poor
communication among agencies, a lack of
common measurable goals, a lack of project
champions, inadequate funding, the unavailability
of andyss tools, and education and training
needs. Therewasagreement that the resultsfrom
this conference should be used to build on, and
enhance current activities.

C Outreach and Inreach. Recommended
activities include conducting research
examining good examples of operational
programs and drategic plans, establishing a
national peer network on ITMS to hep
faclitate the dharing of information, and
edablishing a program on anationd leve to
recognize good examples of procedura
integration.



C Andyss Tools. Conduct research to
develop gppropriate andysis and planning
tools and techniquesfor ITMS.

C Regiona and Program Structures. Conduct
research examining the influence of different
regiond sructures and various program
structures on operationsand ITMS planning.

C Sdfing. Conduct research on the staffing,
traning, and educational needs associated
with ITMS procedura integration, and
identifing the skills sets needed by personnd
a different levels.

C Successful Operationd Planning. Conduct
research examining and documenting good
case study examples of successful
operationa and ITMS planning efforts.

C Quantify Benefits of Integration. Researchis
needed to andyze the benefits from
integration and ITMS.

C Universty Curriculum. The results of the
research projects described above should be
used to develop and distribute course
materids on I TM S procedura integration for
undergraduate and graduate students.

Managing and Operating ITMS:. Palicies,
Procedures, Funding, and Staffing I ssues

These two breakout groups discussed the
need for policies, procedures, funding, and
traned daff associated with managing and
operating ITMS. The groups aso discussed the
relaionship of these topics to other issues
asociated with ITMS.  There was agreement
that these four generd topic areas are critical to
ITMS. Researchinitiativesto help addressthese

issues focus on developing mode policies and
procedures, examining dterndive funding
scenarios, and devel oping needed education and
training programs.

C Policies. Conduct research identifying the
policies needed to support al phases of
planning, designing, deploying, and operating
ITMS.

G Procedures. Conduce research to identify
the management and operations procedures
needed with ITMS.

¢ Cost of Management and Operations.
Conduct research andyzing the cost of
different approaches to management and
operations.

C Education and Training. Conduct research
examining the education needs and
requirements for ITMS operators, including
the development of job specifications.

C Best Practices for Partnership Agreements.
Conduct research examining dternative
multi-agency and public/private partnership
agreements with ITMS projects.

Traffic Management Strategies and
Operational Plans

These two breakout groups discussed traffic
management strategies and operationa plans. A
number of srategiesfor deding with theidentified
issues were also discussed. These strategies
included space dlocation, such asdternative use
of lanesfor bus and parking, and time dlocation,
such as pedestrian and trangt priority at certain
times of the day. Pricing dtrategies were dso
identified as potentia approaches. The need for
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advanced operations plans for specid events,
parades, filming, and congdruction activities was
discussed. Thedifferencesand smilaritiesamong
gpplications for freeways and urban arterias
were identified.

C Market Research on Strategies to Influence
Travel Demand. Conduct market research
on drategies that influence travel demand,
and initiate specific gpplied research and
demonstration projects based on the reaults.

C Arterid Incident Detection and Management.
Conduct research on techniques, strategies,
and technologiesthat can be used for incident
detectionand management on arteria dreets.

C Deveopment of Incentives for Integration.
Conduct research examining the potentid use
of incentives for integrating operations and
ITMS.

C Risks and Liahilities of ITMS. Conduct
research exploring the risksand theliabilities
associated with ITMS.

C ldentify and Develop Disruption
Management Tools. Conduct research
exploring the use of disruption management
tools with operations.

Monitoring and Evaluating Performance:
Programs, Methodologies, and M easures

There was gened agreement among
participants in these breakout groups that
performance measures are essential and that
monitoring and evaluaing ITMS should be an
ongoing process. Participants noted that the
gods of performance measures are usudly not
clearly defined. The need to develop an

appropriate badance between andyticd and
quditative measure of effectiveness was adso
discussed.

Other issuesdiscussed by the group included
data quality, data quantity, organization and
indtitutiona concerns, and different perceptions of
systemoperations. Therewasgenerd agreement
that acommon set of definitionsand performance
measures should be developed for ITMS
projects.

C Evdudion Guidance. Conduct a maor
research initiative to develop guidance for
edablishing and maintaning an ITMS
evauation program.

C Daa Consgency Guidance.  Conduct
research to develop guidance on data
condggency. This guidance should include
precise definitions of data requirements,
nationad uniform data collection methods
necessary for benchmarking operaions
between locations, uniform standard of
accuracy, and uniform levels of detall.

C Ddining Customer Expectations. Conduct
research defining the customers for various
types of information and what their needs
are. Possble customers might include
planning taff, operations gaff, travelers,
trangt operators, trandt users, and policy
makers.

These research initiatives will be used by
TRB, FHWA, ITE, ITS America, AASHTO,
and other groups as part of the ongoing effort to
advance the date-of-the-at in planning,
desgning, deploying, operaing, and evauating
ITMS.



It isanticipated that the Conference Planning
Committeeandthe TRB, ITE, ITSAmerica, and
AASHTO Committees will follow up with more
specific activities. These actionsinclude planning
for future ITM S conferences, further defining the
identified issues and research initiatives,
developing a comprehensve research and
deployment initiative, engaging key stakeholders,
and building support a the federd, Hate,
regiond, and locd levelsfor ITMS.






Opening Session —Welcome and Background
Pete Briglia, Washington State Department of Transportation — Presiding

Conference Welcome

Walter Kraft

PB Farradyne

Conference Planning Committee Co-Chair

It is a pleasure to welcomeyou to the Fourth
Integrated Transportation Management Systems
(ITMS) Conference. | am proud to announce
that we have alittle over 150 attendees from the
United States, Canada, Japan, and the
Netherlands.  Within the U.S, we have
representatives from 26 states and the Didtrict of
Columbia

The firg ITMS Conference was held in
Newport Beach, Cdiforniaamost 10 years ago.
ITMS was asomewhat revolutionary concept at
that time. Infact, it might have been alittle ahead
of its time because opportunities for integration
were limited.

The potentia to integrate various e ements of
the trangportation system is much greater today
from both a technicd and an inditutiona
perspective. Further, theI TMSconceptisinline
with the activities of the Nationa Steering
Committee on Operations being furthered by the
Federal Highnway Adminigration. This effort
focuses on making dl eements of the sysems
work better individualy and better together.

The idea for this conference emerged from
discussons a  recent meetings of the
Transportation ResearchBoard (TRB) Freeway
Operations and Sgnd Systems Committees.
Other groups and organizations were brought in
to help with the planning process.

The conference is being sponsored by the
Transportation Research Board (TRB) and the
Federal Highway Adminigration (FHWA), in
cooperation with the Indtitute of Transportation
Engineers (ITE), the Intelligent Transportation
Sysems (ITS) America, and the American
Associationof State Highway and Transportation
Officids (AASHTO).

The TRB Freeway Operations, Signa
Systems, and Transportation Systems
Management Committeeswere actively involved
in planing the conference. The ITE ITS
Council, the ITS America Advanced
Trangportation Management Systems (ATMS)
Committee, and the AASHTO Advanced
Trangportation Systems Subcommittee aso
hel ped organize the conference.

| would liketo thank Lou Neudorff, co-chair
of the Conference Planning Committeg, and all
the Committee members for the outstanding job
they did organizing the conference. These
committee members include Vince Pearce —
Program, Bahman Izadmehr — Regidration and
Publicity, Robert Reiss—Hospitality, James Pard
—Hotd, and Jon Obenberger, William Stoeckert,
and Edwin Roberts who provided ongoing
advice,

| would dso like to recognize the specid
efforts of the white paper authors — Tom
Urbanik, Lou Neudorff, Jm Ker, Wayne
Berman, Les Kelman, and John Woalf. All of the
authors did a great job capturing the key issues
and opportunities associated with their topics. |
hope you had a chance to read the white papers,
which have been posted onthe I TE Internet Site.
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The white papers will be presented in
sessons this afternoon and tomorrow morning.
The white papers aso provide the focus for the
two breakout sessons. We hope that you will
learnfrom the speakers and that you will actively
participate in the breakout sessions.

The results from the conference will be used
by TRB, FHWA, and other agencies,
organizations, and groups to help define future
researchinitiatives, projects, and activitiesreated
to advancing ITMS.

Agan, welcome to the conference. Please
remember that thisis your conference; make the
mogt of it by actively participating. | hope you
have a productive and enjoyable two days.

Defining Intelligent Transportation
M anagement Systems

Tom Urbanik

Texas Transportation Institute

It is a pleasure to participate in the opening
session of this conference. | have been involved
inthe previous conferences, and it isgood to see
the continued interest in ITMS. | want to stress
that the opinions expressed in the white paper
and in this presentation reflect my views and are
not those of any inditution.

It is important to start with a common
understanding of ITMS. The TRB Freeway
Operations Committee has defined ITMS as
folows. “An ITMS provides for automated,
red-time sharing of information between ITS
based sysems and the coordination of
managemert activities between agencies, thereby
enhancing system interoperability and enabling an
areawide view of the transportation network.”

10

This definition provides a comprehensve
overview of ITMS, A smpler definition is that
ITMSisa trangportation system operating from
the customers or travelers point of view as if
under single ownership and managemern.

We ared| aware of the problems associated
withnon-integrated arterid Streets, freeways, and
roadways. Multi-jurisdictional, multi-agency, and
multi-disciplinary inditutiond frameworks are
barriers to better integration in most aress.

Many of the ideas and concepts associated
with ITMS ae not new. The potential now
exigts, however, for anew vison of management
and operaions. Enabling technologies are now
avalable to hdp bridge theinditutiona seams. A
National ITS Architecture and standards to
facilitate the exchange of information necessary
for seamless operation of the surface
trangportation system is emerging.  While the
inditutiond structurein thiscountry isnot going to
change overnight, by thinking differently we can
begin to provide the customer with what they
need and want.

Thinking differently should sart withapolicy-
based approach. We need to do a better job of
ligening to policy makers and the public.
Traditiondly, operations has tended to focus on
vehicles. Policy-based operations focuses on
providing priority to different user groups.

It is dso important to remember that each
area has unique features and inditutiond
arrangements. What works in one region may
not be appropriate in another area. We need to
understand the unique eements and the policy
settings of different regions.



Signd timing provides a good example of
how priority can be givento different user groups
and vehicles. Rallroads now have priority a
sgndized intersections, followed by emergency
vehicles. Some areas are dso giving priority to
trangt vehicles. It might be appropriate to
congder giving trucks a priority to address the
pavement deteriorationthey causeat intersections
and to keep them from being the first vehicle a
the stop bar.

Anintersection with arailroad grade crossing
in College Station, Texas provides an example of
how ITMS could benefit different user groups. A
magor ral line runs through the Texas A&M
Univergty campus and trains have a magor
influence ontrafficintheareg, induding disrupting
the normal traffic Sgnd cycle. Theintersectionis
aso amgor fire response route, so the potential
exids that a train will dday a fire truck or an
ambulance. The operations of this intersection
could be enhanced by ITMS to the benefit of al
user groups.

A truly integrated system will encompass dll
elements and dl modes. When someone cals
911 wewill know wherethe call camefrom, and
we will know where dl the fire trucks and
emergency response vehicles are. In many fire
dispatch operations today, it is possblefor afire
truck to be parked in front of afire and to have
another rig assigned becauseit isfrom the closest
dispatching gation.

Numerous benefits can be redized from
ITMS. Bendfitsinclude more efficient use of the
trangportation system, improved safety, more
rdiable system peformance, and improved
customer satisfaction. These benefitsin turn can
lead to political and public policy support.

It is hard to identify many of the costs
associated with ITMS. Further, cost savings or
benefits do not dways accrue to funding
agencies. There is a need to develop better
techniquesfor estimating the benefitsand costs of
ITMS. Wemust develop apolitica congtituency
to help ensure support for funding implementation
and ongoing operating cods.

| think we are making progress, but it is not
afadt process. We are a the beginning of along
road. Weshould not get frustrated, however, as
the elements needed for successful systems are
beginning to fal into place. For example, the
National ITS Architecture and various standards
are important steps in the development of an
integrated system.  Further, agencies are
implementing projects that can become part of a
comprehengve system.

There are numerous obstacles to full
deployment and operation of ITMS. These
obstacles include fear of change, fear of falure,
lack of a broad understanding of ITMS, and
inditutiond, funding, and personnd issues. The
best way to addressindtitutiona issuesistotry to
do something rather than just sudying potentia
problems. Although funding continues to be a
limting factor, financing for ITMS is beng
addressed. The need for qudity personne may
be the biggest problem to overcome.

There are anumber of things that need to be
done to continue to help advance ITMS. These
activitiesinclude promoting the concept, building
a political condtituency, building support for
funding, and documenting successes. Stories of
how I TM S has been used to benefit travelersare
needed.
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What can you do? Become a champion.
Multiple championsin dl agenciesand modesare
needed. Second, you can help reach across
inditutional seamsto build bridgeswith al groups
involved in ITMS,

| look forward to participating in the
conference and exchanging ideas on how to help
advance ITMS. Thank you.

Importance and Role of ITMS to Optimize
Performance

Christine Johnson

Federal Highway Administration

It isaprivilege to be invited to peek e this
conference. Many of the conference participants
can truly be counted among the visonary fathers
of ITMS. Your voices, papers, risk taking
activities, and innovative practices have been
caefully guiding the surface trangportation
industry through afundamentd transformetion. It
has been dow in coming, but as | will eaborate
on more later in this presentation, | think we are
now a afina frontier.

Others of you are too young to redize the
foundation of change that underpins your job in
trangportation operations centersand ITMS. For
you the world began with the ITS effort, or
freeway management programs. Nevertheless,
you are a the leading edge of a fundamenta
transformation of our indudtry.

The comment in Tom Urbanik’'s paper
uggesting most  trangportation agencies are
organized to solve problems of the last century
are appropriate. When we had few roads and
most were not paved, we needed to develop a
system to construct roads. Operations and
maintenance, while necessary, was clearly not the
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misson during those days. The problems of the
21% Century are clearly different. We have lots
of roads, but they are not al operating well.
From my perspective the transportation
operations centers of today are forging the
trangportation missons and organizations of the
21% Century.

We have come a long way over the last
decade in deveoping the underpinnings
necessary for integrated transportation
management.  These underpinnings include the
Traffic Operations Program to Improve Capacity
and Safety (TOPICS) program, transportation
systems management (TSM), freeway
management, and | TSarchitectureand standards.

We have dements of ITS being deployed in
numerous jurisdictions. For example, there are
some 50 traffic operations centers, over 300
traveler information systems, 75 percent of toll
roads in this country have dectronic toll
collection, and 25 percent of largetrangt systems
have automatic vehiclelocations (AVL) systems.

We have made red drides in developing a
system architecture, standards, and policies to
underpin the integration of these technologies.
The addition of the 511 nationd traveler
information telephone number available directly
to the public has introduced a consumer pull for
integration of travel information. | think
consumers will push for more integrated travel
informationsysemsin thefuture. Evenwith these
advancements, however, thereisample evidence
that we Hill have along way to go to redize a
fully- integrated system.

Perhaps the mogt glaring evidence is the
“congestion ahead” or worse “have a nice day”
Sgns on variable message sgns that has become



the Secretary of Trangportation’ ssymbol of what
is not working in our management of the system.
| believe these overhead message 9gnstdl usa
great deal about what sill needs to be
accomplished.

Part of the reason we have these messages
that arelessthan informativeisthat we till do not
have enough surveillance data. 1 TS deployment
can be characterized not asanationd, or evenin
most cases a regiona system, but as spots of
devel opment. For example, in 1990,
goproximately six percent of the mgor road
gystem in this country was ingrumented. By
1999, some 22 percent of the systems was
ingrumented. We have a long way to go if that
raeismantained. Further, only 10 metro areas
had completed enough of a system to estimate
system-wide reliability measures.

It would appear that the demand for cheap,
rlatively ubiquitous and rdatively uniform
“content” or data, otherwise known as ITS
infragtructure has become rdatively acute. A lot
of people and groups need uniform data.

The military is trying to reduce deployment
time from 17 power projection platforms across
the country from 60 days to 72 hours — that
requires, among other things, totd vishility of the
trangportation system performance.

The emergency management community is
looking at coastal evacuation needs. They need
total vighility as wdl as sysem management
capability over long distances. Weather response
teams need greatly improved sensing capability
and system vighility if they are to respond with
precison to prevent totd system shutdowninice
and snow storms.

Our nationd parks are now turning to traffic
managemet to preserve these  precious
resources—they too need dataway down stream
of the park entrance to be effective. Our public
safety and medica communities increasingly
cannot afford less than precison response to a
traffic incident.

Thus, there are many groups that cannot
move forward to solve their problems without
moreinformationabout thetrangportationsystem.
It is important to stress that just getting more
data, or making each of our individud
management activities smarter will not achieve
ITMS.

Weremain, inlarge, aproject-driven culture,
with project-driven policies and project-driven
legidation. Asaresult, we have managed to get
some 2,200 overhead message signs up and
numerous traffic operations centers — before we
had sufficient content to truly make them useful.
Sgns and buildings were projects that could be
desgned and built, and they fit the exiding
culture.

The problem is, they have to be operated,
which dretches the underpinning organizationa
fabric of the highway culture. Itislikeasking the
construction company that built the shopping
center to now turn around and run it. That
company probably is not organized, staffed or
even financed in away that would dlow it to do
that. In many — but | hasten to add not al —
ingances, neither are we. Indtitutiona
transformation will be essentid.

It is tdling tha the Federd Highway
Adminigration(FHWA) makesadetailed report
to Congress on the condition of the Nation's
pavement and it’s bridges, but that report says

13



relativdy little on how well the sysem performs
in terms of serving the customer on adally basis.
Part of the reason isthat whilewe have numerous
measures of highway infrastructure condition, we
have rddivdy few measures of sysem
performance.

Another tdling symptom is the chdlenge we
have seen in getting the right players together to
develop ITS architectures and 511 services. In
many urban and rurd areas there is no planning
forum that routinely drawsthe operators—police,
parking, traffic, trangt, roadway, trucking, specid
events, and other groups —together on aweekly
or even monthly basis to discuss and plan for
upcoming congtruction, weather, and specia
events, and to fine tune responses to the truly
unexpected incident.

Thereis no inditutiondized planning process
for operating the system —the way we devel oped
the “3C” process for capitd investments. The
result is no one is accountable for the way the
system operates today. Who do you cal to
complain to if you had a miserable commute or
who gets fired if the system routinely bresks
down?

There are times when we do an outstanding
job of operating the system, especidly during
gpecid events such as the Olympics, mgor
gporting events, and mgjor culturd activities. We
bring dl the parties to the table and plan for
operations during the specid event. In many
cases, the mayor, governor, or other elected
officid hasindilled ared sense of accountability
for ensuring that the transportation system
operates wdll during the event. Often an effort is
made to over communicate with the public during
these activities. Our chalenge is to sudtain that
kind of specid event effort on an everyday basis.
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We have found there are five dements
necessary to achieve this peak performance.
These elements are over and above the
outstanding technical practice of freeway or
arterid management. These dements ae 1)
having the ITS infragructure in place; 2) having
inditutiond integrated planning execution and
accountability that isinditutionalized and not at a
one-time event; 3) having established and agreed
upon performance measures to help hold
agencies accountable for their performance; 4)
mantaning ongoing communication with the
cusomer; and 5) spending the resources
necessary to make it work. It is important to
remember that operations is not a low-cost
dternative to capacity expangon any more than
system preservation is.

There are mgor policy, technicd, and
culturd changes, which require fundamenta
research, organizationd, and legidative change.
To make those kind of fundamental changes, we
have to have what | cdl an authorizing
environment. This authorizing environment must
contan a wide community of people who
recognize a need to change and who generaly
agree on the parameters of that change.

To hdp achieve an authorizing environment
for change, we have launched the Nationd
Didogue on Operations. TheDidog isintended
to help devel op technical and policy agendas, and
to take on the difficult issues of culturd change.
The Nationa Diaogue on Operationsinvolves a
number of activities including associaion focus
groups and working groups, regiona mestings,
and e-didogue. These activities are developing
agendas asking the questions of what is required
to take on the operations misson asthough every
day were a specid event. Issues being
addressed include funding, legidation, research,



tools, and other concerns. An Operations
Summit is being hed in October 2001 in
Washington, D.C. to help bring together al of
these activities.

| would like to close with afew of my own
obsarvations on the federd reauthorization
process. As we move into reauthorization, |
believe two issues are critically important to
advancing thevision of Integrated Transportation
Systems Management. Theseissuesare dataand
inditutiona reform.

Related to data, | think we need to move
from spots of data to a nationwide availability of
cheap, integratable, dataon system performance,
weather, and other key parameters. To that end
we have put a draft together to define a set of
minimum requirements that might become part of
the definition of a functiondly sufficient highway
or bridge. Your input on this draft is needed.

Now, in thinking how to ectudly achievethis
informetion structure, | do not think we should
focus on the old style massve public works
project carried out by the public sector. Itismy
own belief that the only way to accomplish our
gods is with a genuine nationd public/private
partnership —meaning shared risk, shared benefit,
and shared contribution.

Indtitutiond reform is an even bigger
chdlenge. Let me chdlenge your thinking with
this concept. The dructure of Title 23 —which
governs much of the nationd highway policy —
can be described as organized and funded by
functiona class, with key elements of operations
and systems preservation appended.

Perhaps it is time to rethink the misson and
the underpinning policy and definethree missons

in our legidative structure and base funding on
these categories. The three missions are
construction, systems preservation, and
operations or sysems management. Each of
these categories have their own planning
processes, unique to that function, and their own
financing structures.

Thank you again for the opportunity to speak
to you today. | hopeyou haveavery productive
conference and | look forward to seeing the
outcome of your discussons.
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Plenary Session — Strategiesto Successfully Plan, Develop, and Sustain ITMS
Jeff Lindley, Federd Highway Adminigration — Presiding

Wayne Berman, Jeff Lindley, Louis
Neudorff, and Jim Kerr

Ingtitutional Challenges, Barriers, and
Opportunities

Louis Neudor ff

Seimens-Gardner Transportation Systems

| am pleased to have the opportunity to talk
this morning about inditutiond chalenges
barriers, and opportunities with ITMS. More
information on thistopic is provided in the white

paper.

An important first step toward indtitutiona
integretion is for agencies and stakeholders to
reach agreement on the ITMS concept and the
potential benefits from ITMS. Other important
seps ae to define ITMS functiondity,
architecture, and the roles and responsibilities of
the various agenciesand groups. Itisasocritica
for agencies to commit the necessary resources
to implement, operate, and maintain ITMS.

Inditutional issues may emerge within
individud agencies and among agencies. Many
trangportation agencies a'e moving from afocus
on infragtructure investments to a concentration
on management and operations. Thereisaso a
grester focus on identifying and satisfying
customer needs. Further, additiona agenciesare
involved in operations, including enforcement,
emergency services, MPOs, and private groups.

Other inditutiond chdlenges indude
enlightened sdf-interest by agencies, legd
congraintsrelated to funding; interagency control
of devices such as variable message sgns, and
intracagency  issues relating to roles and
reponghbilities for different  functions and
fadilities

A number of approaches can be taken to
address inditutiond chdlenges. Examples of
possble ways to overcome inditutiond issues
indude adopting a regiona ITS architecture,
developing ITMS stakeholders and champions,
underteking outreach and inreach activities,
promoting human relations efforts, and
developing public/private partnerships.

A regiond I TS architecture can be looked at
asaframework for ITMS. The FHWA ruleand
Federal Trandt Authority (FTA) policy that
became effective April 8, 2001 Satesthat “ITS
projects shdl conform to the Nationd ITS
Architecture and standards”  Conformance
means “uding the Nationa 1TS Architecture to
devdop a regiona architecture, and the
subsequent adherence of dl ITS projects to that
regiond ITS architecture.”
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There are a number of elements that should
be included in any regiond ITS architecture.
Firgt, it should contain adescription of theregion.
Second, participating agencies and other
stakeholder groups should be identified. Third,
the operational concept should be identified
induding the roles and responshilities of
participating agencies. Fourth, there should be
agreement among agencies on operationa
elements such as interoperability and standards.
Ffth, the system functiond requirements should
be outlined. Sixth, theinterface requirementsand
information exchanges with the exiging and the
planned system should be identified. Findly, the
sequence of projectsrequired for implementation
should be provided.

The devdopment of a regiond ITS
architecture should be consistent with processes
for datewide and metropolitan trangportation
planning. The process requires both technical
and inditutiona integration. The development of
aregiond ITS architectureis potentidly a useful
mechanism for bringing together al operating
agencies and entities.

Stakeholder involvement should focus on
induding dl groups involved in surface
trangportation. Be inclusive, not exclusive and
include ITMS dissentersin the process. 1dentify
championstolead theITM Seffort. Thereshould
be champions from each key agency or
dicipline.  Also, think aout minimizing new
committees or meetings.

Outreach, education, and inreach are key
parts of the consensus building process. These
activities help agency personnel understand and
buy into ITMS concepts and benefits. Efforts
should focus on dl levels of an organization,
induding senior management.  Training COUrses,
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workshops, interviews, fact sheets, brochures,
and other techniques may dl be used. Human
relaions activiies may include persond
communications and other efforts. Approaches
ghould be open and honest, respectful of
individud agency missions and personnd, and
flexible

The development of forma written elements
of ITMS should be undertaken in awdl thought
out and thorough manner.  Public/private
partnerships are also a key to ITMS. ITMS
deployment and operations will likey involve
privateentities. Thealocationsof respongibilities
and risks between public and private entitieswill
be criticd. Contracting and financing
mechanisms and ownership issueswill needto be
addressed as part of the process.

| look forward to a productive discussion on
indtitutiond challenges, barriers, and opportunities
in the breakout sessons. Thank you.

Planning and Designing ITMS: Technical
Integration

JimKerr

NET Corporation

| would like to focus my comments on the
srategies that can be used to successfully design
and implement ITMS. Initidly, ITMS focused
primerily on integrating freeway management and
traffic management systems. The ITMS concept
has expanded over theyears. Today, wethink of
ITMS in the “dl modesdl roads’ context.
Obvioudy, this gpproach is more complex, with
more technicd and inditutional issues to be
addressed.

My comments will focus on activitiesrel ated
to desgning and implementing ITMS. Mgor



eements of the process include the scoping
phase, the deployment planning phase, the design
phase, and the implementation phase. More
detailed information on the activities associated
witheach of these phasesisprovided inthewhite

paper.

The scoping phase focuses on identifying how
and whereI TMSfitsinto the overal regiond ITS
integration effort. Four genera scenarios are
likely for ITMSefforts. Thesefour scenariosare
the development of a single stand alone project,
the development of an incrementd dement of a
larger ITS vison, the development of an overdl
architecture with the implementation of an initid
project, and ITMS as one pat of a
comprehensve intermodd, inter-jurisdictiona
ITS sysem.

The Showcase project in southern Cdifornia
is used in the paper to illugtrate one example of
the third gpproach to designing and implementing
ITMS. Thisproject focuses on the development
of an ovedl achitecture with a limited initid
deployment. Showcase can be thought of asthe
“enabler” for ITS in southern Cdifornia. It
focuses on designing and developing areawide
integration technologies with intermodal
management and information sysems. The
Showecase vison is to integrate al modes and
roadsinto a“system of systems’ that continualy
improvesregiond mohility. Thefoundation relies
ontheNationa Architecture, thecenter-to-center
(C2C) standards, and peer-to-peer relationships
between centers.

The first question that had to be addressed
was how the Showcase project fit into the loca
inditutiond, planning, and operating setting. The
conceptua model developed for the project
associ ates the time frame of deployment on the x

axis, with location of deployment on they axis,
and the technology component on the z axis.
This conceptual model helped show how the
project fit into other activities underway in the
area.

Showcase concentrateson thefirst fiveyears
of deployment, with a focus on center-to-center
integration. It was anticipated that the four
regiond ITS drategic plans would use the
Showcase architecture, would continue to build
the ITS infrastructure, and would move toward
more complex integration activities.

Deveoping a clear vison of the project
deployment is a critica fird dep in the
deployment planning process. In the case of the
Showcase project, we sarted by defining thekey
elementsto be integrated. The first step was to
link the exiding traffic and trandt operations
centers together in an integrated environment.
This approach represented a relatively non-
threstening application for the loca agencies,
dlowing a focus on the technica aspects of
integration.

A number of approaches or processes may
be used in the design sage. One common
approach is the more traditiond “waterfal”
method that starts with user requirements and
ends with find system implementation. Other
steps in the process include developing system
requirements, system architecture, detailed
design, implementation, integration, and
operations/maintenance.

Another gpproach isthe spird modd, which
assumes that requirements and technologies are
congtantly changing. Thespird modd focuseson
completing just enough of the requirements
definition and the design to develop the first
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gpplication. Oncethat gpplicationisimplemented
and tested, further requirement definition and
design is completed based on the experience of
the first system.

Both approaches have advantages and
disadvantages and each area should determine
the design process they are most comfortable
usng. Regardless of the approach, a number of
important design considerations should be
addressed.  These consderaions include
performance requirements relating to device
control, dataexchange, display requirements, fail-
over requirements, technology specific
throughputs, and determinigtic/non-deterministic
requirements. Maintainability is aso a critica
congderation.

There are a number of eements that are
avalable to hep move existing infrastructure and
traffic management centers toward an integrated
vison. The Nationd Architecture provides a
good basis for starting an integration process.
Second, available standards such as the center-
to-center standards, can be used. A range of
implementation strategies can be developed to
alow agencies to move dowly into integrated
approaches.

In conclusion, it is important to firg identify
how the project fits into the overdl ITS
integration effort. Second, it is critica to have a
clear visonfor the development process. Third,
areas should use the design process they fed
most comfortable with. The technicd and
inditutional issues associated with planning and
designing ITMS can be addressed through an
open and well thought out process.
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Operational Programs, Strategic Plans, and
Support Services: Procedural Integration
Wayne Berman

Federal Highway Administration

Itisapleasureto have the opportunity to talk
about planning for operations at this conference.
| think most people would agree thet the goa of
operationsis to make the dements of the surface
trangportation system work better and work
together. Whileit isimportant that the individud
eementswork well, it iseven moreimportant that
they work together.

In planning for operations, it is important to
ask the basic questions of what, why, who, and
how. It is dso critica to identify potentia
chdlenges, barriers, and issues, as wel as
opportunities and enablers.

Panning for operation is srategic thinking to
shape, develop, manage, and evolve policies,
programs, procedures, protocols, and projectsto
make the eements of the transportation system
work better individualy and together.

There are a number of guiding principles
related to operations. First, it is based upon
collaboration. Second, it is visonary, strategic,
and continuous.  Third, it ranges from solving
problemsto continuoudy improving performance.
Fourth, it is based on meeting customer service
and performance demands. Fifth, it accountsfor
policies and protocols.  Findly, it diginguishes
between operations and optional improvements.

Manning for operations is important for a
number of reasons. There is a need to fully
redlize the benefits of complex and sophisticated
ITS. Thereisaneed to recognize strategic needs
of operations. We can no longer just “set and



forget.” Integration doesnot just happen, it must
be planned. We have shown that it works well
for special events, emergencies, reconstruction,
and other activities. There is dso a need to
match resources to meet future investment

capabilities.

While planning for operations should be part
of thetraditiona “3C” planning process, it should
be more than that. Inaregiona context it should
include MPOs, regiona transportation agencies,
regiond operating organizations, dates, cities,
counties, and trangt agencies.

There are a few dements to congder in
planning for operations. The methodology of the
ITS Nationa Architecture should be applied to
hdp achieve collaboration and information
gharing. The principles of asset management
should be used to help achieve a Strategic life-
cyde approach. Performance measures should
be applied to help achieve better customer
service.

When planning for operations is done well,
systemmanagement and operations srategieswill
influence decisons. A broader range of
stakeholders will be at the table. Planning will
condgder the evolution and growth of better
operations. Performance measuresand life-cycle
andyss will be digned with the improvement
program.

Panning for operations should aso hep
reduce maintenance cods, result in more effective
use of resources, aign investments with resource
alocationneeds, and improveinformation sharing
leading to system integration. Customer service
needs are planned for rather than reacted to.
There are greeter levels of acceptability and
accountability for performance measures.

There are a number of potentia chalenges
and barriers to planning for operations. Fird,
planning is often stuck in aproject-based culture.
Second, planning for operations is generdly
problem focused, reactionary, and ad hoc.
Third, planning condtituencies are different than
operations congtituencies. Fourth, fragmented
ownership of systems can be problematic.

There are other possbleissues and concerns
with planning for operations. For example,
operations personnel do not routinely talk with
operations personne from other agencies and
operations personnd do not generaly talk with
planne's. A forum for collaborating on
operations is not the routine in most aress.
Analysis tools are not avallable to help in the
operations planning process. We should learn
from the planning efforts undertaken for specia
events, emergencies, and other mgjor activities.

There are numerous opportunities and
enablersto help advance planning for operations.
These include leadership, issues or threats,
specia events, public sefety, traveler informetion,
freight, economic development, access to jobs,
funding needs, and major projects.

In closing, | think we have progressed to a
point where operations is now a science — not
just atool. Operations is drategic thinking —not
just problem solving. Better, more integrated
operations demand better planning.

Thank you.
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Plenary Session — Optimizing Performance: Managing and Operating I TMS

Tom Urbanik, University of Tennessee— Presiding

Les Kelman, Tom Urbanik, Vince Pearce,
and Walter Kraft

Managing and Operating ITMS:. Palicies,
Procedur es, Funding, and Staffing I ssues
Walter Kraft

PB Farradyne

It is a pleasure to tak about managing and
operating ITMS. There has been a sgnificant
focus on management and operations over the
past five years. | will focus my comments on
defining the management and operations concept,
and discussng related policies, procedures,
funding, and staffing issues. Moreinformation on
thistopic is provided in the white paper.

The management and operations concept has
been evolving over the past few years. A key
dement of this process was the change in
terminology from operations and management to
management and operations. It is important to
udersand the difference in these two
approaches.  Management relates to the
dlocation of resources. Operations relates to

actions for proper functioning of the
transportation system.

It is interesting to note that transportation
comprises a larger percentage of household
goending in some metropolitan areas than
housng. This Stuation may result from people
moving further out to avoid congestion and to
obtain lower housing cogts. | would suggest that
this trend is not good and that it needs to be
examined in more detall.

| would like to focus on the four basic
management and operation elements of palicies,
procedures, funding, and gaffing. Policiesdefine
the public interest and expectations. Policiescan
be further subdivided into partnerships and
standards. Effective management and operaions
requires al types of partnerships. Public/public,
public/private, and other partnerships are al
needed to help advance management and
operations.

Standards are needed to provide acommon
base for management and operaions and to
foster further systems integration. Developing
standards takes time, but the investment isworth
it. Issues that need to be addressed are who
should beinvolved in sandard devel opment, who
should be responsible for maintaining sandards,
what techniques can be used to help migratefrom
legacy standards to new standards, what are
appropriate roles for federal agencies, and who
makes the find decisons.

| have separated procedures into the two
subcategories of generd and specific. Generd
procedures can be established to guide inter-
jurisdictional committees, inter-agency
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agreements, operating procedures, data
collectionandeva uationmethods, andpublicizing
the benefits. Specific procedures may be needed
for individua projects such as ramp closings,
quick clearance, and pre-trip information.

Interagency agreements may take different
forms. Agreements may be informd or formd.
Informa understandings may be developed
among daff at various agencies. Forma
memorandums of understanding or contracts
among agencies are often used. Forma
documents usudly take longer to develop and
obtain agreement on. Formd agreementsusualy
outline the roles and responshilities of the
different agencies. Informa agreements may
work wdll, but staff turnover may cause problems
in maintaining long-term relationships.

Regardless of the type of agreement, it is
important to sart early and to be inclusive rather
than exclusve. Providing information to dl
groups on an ongoing basisis aso akey dement
of good agreements. There is dso a need to
better document and publicize the benefits of
management and operations.

Staffing for management and operations is a
critica concern. 1ssuesrdated to Saffing include
hiring, retaining, and cross training. Outsourcing
to private firms or doing work in-house is an
issuein many aress. Thereisaneed to examine
why people work for governmental agencies,
possble outsourcing of some functions, and
identifying personnd for crosstraning.

Y ouwill havethe opportunity in the breakout
sessons to discuss the issues identified in the
white paper. The four issue areas of policies,
procedures, funding, and saffing provide afocus
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for the management and operations breakout
Ses3 0N.

In concluson, there are many issues
associated with advancing the management and
operations concept. | think management and
operations will beamgor focus of transportation
professonds aswe continueto try to improvethe
transportation system.

We need to continue to work together to
make management and operations work. We
need to coordinate within and among agencies.
| think we have a great dtart on advancing
management and operations, but we have along
way to go to fully redize the benefits from
management and operations.

Traffic Management Strategies and
Operational Plans

Les Kelman

City of Toronto

It is a pleasure to tak about traffic
management strategies and operationd plansthis
morning. The white paper provides more
detalled information, as well as examples from
Toronto.

How do you respond when someone asks
what you do & the office? Do you tell them you
have a desk, a computer, a pencil, and a
telephone or do you tel them the types of
projects and activities you are working on? The
same question can be asked with ITMS. Too
often our response is that we have 46 closed
creuit televison cameras, 200 miles of fiber
cable, and 18 changeable message sgns, rather
than what we do with these system dements.
Another example might be a response that we
have 1,850 traffic Sgnas under system control.



What we do not say isthat they aredl fixed-time
basad on an eight- year old Sgna-timing plan.

Too often ITMSisdescribed astechnologies
and component parts rather than focusing on
what these dements do and how they are used.
We aredl guilty of thisgpproach a times. There
isaneed to reorient our focus onthe useandthe
benefits of ITMS.

We are dl well aware of the transportation
problems in urban areas. These problemsinclude
increasng demands on the transportation system
and limited ability to expand the productivity of
the system.

Demands are increasing from dl user groups
— generd traffic, goods movement, trangt,
pedestrians, and cyclists. Further, not al of these
groups are willing or able to share roadway
gpace. At the same time, there are increased
activity demands on the transportation system.
These demands include condruction and
mantenance activities, specid events, film
industry activities, telecommunication industry
activities, and emergency Stuations.

These concerns have focused attention on
ways to better share space and time to improve
productivity and safety. Traffic management
drategies and operationd plans have been
developed to respond to these issues. Many of
these gpproachesinvolve space or timealocation
trade-offs.

Examples of space dlocation trade-offs
indude HOV or bus lanes versus curb parking,
bike lanes versus generd treffic lanes, and
gdewdk width versus road width. Examples of
time dlocation trade-offs include mainstream
traffic versus pedestrian crossings, trangit priority

veraus pedestrian delay at traffic sgnds, and road
occupation for non-traffic purposes.

Treffic management drategies may be
developed for many dStuations. For example, in
Toronto we have traffic management plans for
congtruction, filming activities, incident response,
telecommunication industry efforts, and
emergencies. We have operationa plans for
specid events such as the Molson Indy Road
Race, the Ride for Heat bicycle event,
marathons, and Caribana.

A number of basic dements should be
included in any traffic management drategy or
plan. The basic steps should includeinformetion
input, information processing, decison making,
information output, and a performance
assessment feed back loop. Traffic volumesand
patterns represent a data input commonly used
with traffic management plans. Integration issues
associated with traffic volume data may indude
identifying dl data sources available through the
city, province, trangt agency, and private groups,
data sharing and datafusion; and establishing and
maintaining a city-wide traffic volume data bank.

Potential data processing and decision
making issues include multiple control centers,
multiple  command posts, and multiple
dispatchers. Associatedintegrationissuesinclude
control center operationd protocols, shared data
presentation and mapping, and shared
operationd plans. Techniques that may be used
to dissaminate information include telephones,
Internet Sites, media releases, and radio and
televidon coverage. A key integration issue is
agreging on a sngle source of information
dissemination to ensure consstency.
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The performance assessment feedback loop
is essentid to build ongoing credibility for traffic
management drategies and operationd plans.
The results of the performance assessment
provide vaduable information for agency daff,
policy makers, and the public.

In summary, traffic management drategies
and operationd plansshould focus on defining the
problem, identifying appropriate response
drategies and plans, developing integration and
gynergy among agencies and groups, and
applying the appropriate technologies. 1t should
not focus on technology in search of problems.

There is dso a need to develop redlistic
public expectations. It may not be possible to
diminate al disruptions from a specia event or
other activity, or even to have minimum
disruptions. It is possible, however, to have
managed disruptions due to well-developed
traffic management drategies and operationa
plans.

Monitoring and Evaluating Performance:
Programs, Methodologies, and M easures
Vince Pearce

Federal Highway Administration

It is an honor to present the white paper on
performance measurement and ITMS authored
by John Walf of the Cdifornia Department of
Transportation (Cdtrans). John did an excdlent
job providing atraffic operations perspective on
performance measures. He aso prepared the
dides and the notes for this presentation.

Thefirg point John makesin the paper isthat
gystem management and performance are
inseparable. Although measuring the
performance of the highway system has dways
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been important, the Intermodal Surface
Transportation Efficency Act (ISTEA), the
Cdifornia Trangportation Plan of 1993, and
Senate Bill 45 gave added importance to
performance measurement in Cdifornia.

The purpose of performance management is
to establish a coordinated and cooperative
processfor congstent performance measurement
throughout Cdifornia. Thefocusison developing
indicators and measures to assess the
peformance of Cadifornias multi-modal
transportation sysem to support informed
trangportation decisons by public officids,
operators, service providers, and system users.

Four gods of performance management in
Cdifornia can be highlighted. The first god is to
understand the role the transportation system
playsin society. The second god is to focus on
outcomes a the sysem leve rather than on
projects and processes. Thethird god isto build
transportation system relaionships with cearly
defined roles, adequate communication channels,
and accountability at dl levels. Thefourthgod is
to better illuminate and integrate transportation
system impacts of non-trangportation e ements.

Devedoping performance  measurement
criteria or indicators is not an easy process.
Indicators must be easy to use and smple to
undersgtand. Indicators must be measurable
across al modes. Indicators must use existing
data sources and conform to existing
performance activities wherever and whenever

possible.

It isimportant to present aredigtic picture of
performance messures. Performance monitoring
iS not a panacea, nor isit an isolated exercise.
Further, performance monitoring does not usurp



the roles and responghilities of the various
agencies.

The Cdtrans Traffic Operations Program
developed a drategic plan in 1999, which
embraced a performance-based transportation
planning  approach. The drategic plan,
Managing for Safety and Mobility, appearedin
the Nationa Cooperative Highway Research
Program (NCHRP) Report 446. The plan
identified the need for multi-jurisdictiona
relationships smilar to those used during the Los
Angeles Olympics.

The plan dso focused on the integration and
coordination of various functions within the
Department. The dtrategic plan represents the
beginning of aprocessto inditutionalizeasystem
management gpproach to operations that is
integrated across al functions. Cdtrans is
developing a Systems Management Strategy,
cdled TOPS, based on system monitoring and
evauation. The drategy focuses on keeping the
system in balance by management, operations,
and adding capacity.

The resultsfrom performance monitoring can
be usad in a number of ways. Performance
monitoring drives performance reporting, butitis
adso used for red-time operations and for
planning system improvements. Performance
monitoring can hep integrated planning and
operations. The results from the performance
monitoring system can be used in andyzing
current trends and in forecasting future trends.

The experience in Cdifornia indicates a
number of important points. First, the availability
of accurate data is criticd for performance
monitoring. Second, integration across
jurisdictiond boundaries is chdlenging, but

necessary. Third, performance measures must be
tallored to the individual modes. Fourth, it is
difficult to define broader societd godsin easly
measured terms.  Fifth, there is a great dedl of
difference between regions and been dates.
FHndly, traveersare savvy, and we must continue
to look for new ways to provide traveler
information and services.

Fndly, the Cdifornia experience indicates
that we cannot truly manage even a sub-system,
such as a freeway, without integrating to a
broader system level. It aso suggests that we
cannot manage and operate a ahighly integrated
gystems level without a common performance

language.

27






Plenary Session — Initiatives Identified to Overcome Gaps in Practice and
Improvethe State-of-the-Art: Summary of Break out Session Results
Jon Obenberger, Federa Highway Administration — Presiding

Les Jacobson, Larry Head, Alan Clelland,
Jon Obenberger, Darcy Bullock, Ron
Sonntag, and John Collura

Ingtitutional Challenges, Barriers, and
Opportunities. Ingtitutional Integration

WhitePaper Author: Lou Neudorff, Seimens-
Gardener Transportation Systems

Facilitator: Ron Sonntag, Marquette
University

Recorder: Tip Franklin, Lockhead Martin

NoteTaker: Lap Hoang, Florida Department
of Transportation

The two breakout groups discussed the
inditutiona challenges, barriers, and opportunities
asociated with developing, deploying, and
operating ITMS. There was general agreement
that the indtitutiona issues associated with ITMS
are frequently more difficult to address than the
technica issues.

Therewasdso agenerd consensusthat most
of the indtitutiondl issuesidentified were not new.
Further, many are not unique to just ITMS.
Ingtitutiond issues are likely to occur with any
project involving more than one agency or
jurisdiction. The multimodal, multi-jurisdictiond,
and multi-agency nature of ITMS incresses the
potentia for possible inditution conflicts.

The turnover in personnd a many agencies
and organizationswas identified asa contributing
factor to some inditutiona issues. Changes in
personnel often result in loss of momentum, the
loss of inditutional memory, and the need to
reestablish rdationships.  Findly, participants
agreed that there was a need for persstence in
addressing indtitutiona concerns.

| ssues

C Human Reétons. There are different
perspectives among agencies, agency
personnd, policy makers, and transportation
professionas. There are differences among
missons, goas, and objectives of the various
agencies and groups involved in ITMS. In
some cases, groups may be uncertain of the
potentid benefits of ITMS. Findly, changing
personnel a agencies can cause loss of
momentum and inditutiond memory.
Turnover in personnel may aso require re-
edtablishing inter-agency relationships.

C Stekeholder Involvement. Oftenthereisno

up-front agreement on system needs and
requirements. There is frequently a lack of
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understanding of the resources and
requirements needed to implement an ITS
architecture.

Ingtitutiond Inertia— Moving Projects from
Congtruction to Operations. It is difficult to
overcome the traditional mindset in many
transportation agencies focusing on
congruction. There is a need to move
toward an operations mindset within these
agencies.

Agency Operating Cultures. The operating
culturesand philosophiesare different among
the various transportation and emergency
agencies.

Regiondization Issues. There is a need to
redize that operations extends beyond
agency boundaries.  Further, possible
duplication of services may be an issue in
some aress.

Strategic  Planning Process for ITS.
Operations, especiadly ITS operations, are
usudly not considered in the regiond
trangportation planning process.

Performance Measures  Acceptance.
Frequently there are no commonly agreed
upon performance measures amnong agencies
or a aregiond levd.

Rethinking the Core Mission of Departments
of Transportation. There is a need to
recognize theimportance of operationsasthe
core mission of state and locdl transportation
agencies.

Research I nitiatives

C Stakeholder Involvement. Information and

brifing materids on ITMS should be
developed and digtributed. These briefing
materids would be of use to transportation
professonds for presentations to the public
and to elected officias. A related research
project should develop guidance and toolsto
help transportation professionas understand
and rdateto dected officidsand the palitical
process.

Inditutional Inertia. Case studies of good
examples addressang inditutiond issues with
ITMS should be devel oped and distributed.
Techniquesthat have worked with other ITS
and transportation projects should be
researched and included in the case study

report.

Rethinking the CoreMission of Departments
of Transportation. There is a need for
research on how to help facilitate achangein
thinking from a focus on condruction to a
focus on operations at state departments of
trangportation. Case studies examining good
examples of organizationd change should be
included in the study. Using the budgetary
process to encourage this change to
operations should be explored. Outreach is
needed to obtain support from non-
trangportation organizations, such as the
American Public Works Association, the
Nationa Associaion of County Engineers,
and the Nationd League of Cities. Thereis
a need to support the AASHTO
Organization Redefinition Studly.

Agency Operating Cultures. A synthes's of
successful and unsuccessful practicesrelated



to cross-agency coordinationactivitiesshould
be developed and didtributed. Research
identifying culturd differences among
agencies and organizations and ways to
bridge these differences should be part of this
study.

Regiondization Issues. Case dsudies
documenting successes and failures relating
to deding with inditutiond issues on a
regiond basis should be developed and
distributed.

Strategic Planning Process for ITS. Case
studies of good examples of ITS srategic
plans, the process used to develop these
plans, and how these plans have helped
address inditutiond issues should be
developed and didtributed. This project
should include research exploring dternative
roles for MPOs. It should dso identify
possble techniques for usng linkages to
resource dlocation documents, such as
Transportationmprovement Plans (T1Ps), to
addressingitutional concerns.

Performance Measures. Research should be
conducted to identify and recommend a
standard set of performance measures for
ITMS. These measures should include
system-wide and multi-leve criteria that
focus on the full system, subsystems, and
tasks.

Strategies to Plan and Design for ITMS:
Technical Integration

White Paper Author: JimKerr, NET

Facilitator: Alan Clelland, Semens-Gardner
Transportation Systems

Recorder: Phil Masters, NET

Note Taker: Mo Zarean, SAIC

These two breskout sessions focused on
technical integration issues and opportunities
associated with ITMS, There was a generd
consensus among participants onthe mgor issue
aress related to technicd integration. Therewas
aso generd agreement that these issues had
sgnificant scope for research initiatives,

The groups identified the link between
inditutiond and technica issues, noting that
inditutional concerns frequently influence the
technical elements of a project. The systems
engineering process was identified as the key
technical issue, educeation and training was
identified as an ongoing concern, and intra-
agency groups was hoted as an emerging issue.

| ssues

C Sysems Engineering Modd. Many
trangportation professionals are not aware of
the sydems enginegring modd.  This
approach has not be used extensvey in
trangportation.

C Interoperability. Interoperability with ITMS
is critical. Numerous technicd and
inditutiona issues must be addressed in the
planning and design dages to ensure
interoperability.

C Pamning for Deployment.  Numerous
planning approaches may be used for
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deploying ITMS. While each area should
use a process that best matches the needs
and indgtitutiond arrangements in the region,
there are some basic e ements that should be
included in any planning effort.

System Architecture. Developing a system
architecture is a difficult process. The
Nationd ITS Architecture and standards
provide a gtarting point.

Intra-Agency Groups. Theinvolvement of dl
appropriate agencies and groups is key to
planning and designing ITMS. Multi-agency
teams, coordinating groups, and technica
working committees can al be used to help
plan and design ITMS.

Security.  There are a number of security
issues related to technical integration. Most
of the concerns revolve around ensuring that
the system is secure from non-authorized
user's.

Education. Education and outreach activities
are needed in planning and designing for
ITMS. Different efforts should focus on
policy and decison making groups, top
agency personndl, agency technica dtaff, and
the public.

Programming. Programming knowledgeand
ills are criticd to technica integration.
Many agenciesmay not haveindividuaswith
expertise in these areas.  Options for
obtaining the needed skillsinclude hiring new
daff, contracting out, and sharing daff
resources among agencies.

Research I nitiatives

C Use of the Sysems Engineering Modd.

Research is needed to develop tools and
techniques for applying the system
engineering approach to ITMS.  This
research should include how sysems
engineering can be scaled for smaler
projects. Research is adso needed to
develop guidance on contracting methodsto
support the system engineering approach.
This project should further develop guidance
on the use of modding for ITMS.

Interoperability. Research is needed to
develop aframework for interoperability. A
first step in this effort would be to develop a
standard definition for interoperability. It
ghould dso examine the use of Common
Objective Request Broker Architecture
(CORBA) and DATa EXchange (DATEX)
with ITMS.

Panning for Development. A number of
research initiatives were identified relaing to
planning for ITMS development. These
issues could be addressed in one large
research project or a series of smaler
initigtives

Develop and digribute an inventory of al
exiging “theory of operations’ documents.
Document the lessons learned and
experiences from previous efforts with
different contracting methods. Research
management structures and identify those that
maximize project and planning authority and
accountability.  Develop guidelines for
project planning, that include integration and
operations.



Develop cost benefit andyss tools and
methods.  Identify techniques to reduce
deployment risk, including prototyping and
proof-of-concept. Document case studies
and lessons learned from previous efforts,
identify the pitfals and opportunities with
various approaches.

Examine techniquesto sustain ITM Sthrough
configuration management. | dentify
techniques to condder system operation in
the design process. Identify methods to
manage expectations.

System Architecture Development. Develop
and provide guidance on how to trandate
Strategic PlangEaly Deployment Plans
(SP/EDP) into design guiddines. Develop
and provide guidance on defining physica
architecture from the logicd architecture,
which is the output of the Nationd ITS
Architecture. Develop and provide guidance
on how to include requirements for system
architecture-based standards in requests for
proposals (RFPs). Develop and provide
guidance for defining communication
interfaces for new and legacy systems
(systems of systems). Develop and provide
guidance on desgning an architecture tha
ensuressugtainability and migrationstrategies.

Intrac:Agency Groups. Research enterprise
WAN'’s and their application to ITMS.
Identify education topics for information
technology (1) group. Identify techniquesto
embrace IT group and get them
appropriately involved in ITMS, Examine
methods to resolve IT product-based
approach versus ITMS Sysem Engineering
approach.

G Security. Research possible procedures for
identifying risks, including threet andysisand
appropriate level of defense. Document and
digribute case study examples addressing
security concerns in planning and designing
ITMS. Examine lessons that can be learned
from other fields and applied to ITMS
Security issues.

C Education. Develop and provide education
and traininginthebasicsof ITMStoimprove
base-level knowledge, including integration
issues, for transportation professonals.
Develop and provide guidance on the
knowledge leve required for various daff
positions and levels.

C Programming. Research and document
ITMS benefits as an input to programming.

Operational Programs, Strategic Plans, and
Support Services. Procedural I ntegration

WhitePaper Author: Wayne Berman, Federal
Highway Administration

Facilitator: Les Jacobson, PB Farradyne

Recorder: Ed Roberts, New York Department
of Transportation

Note Taker: Robert Bruce, EIS Inc.

These two breskout sessions focused on the
procedura integration issues. These issues
included operationa programs, drategic plans,
and support services. Twelvegenera issuearess
were identified by participants, aong with
research initiatives to hedp address these
concerns.

The groups discussed activities currently

underway that may help address many of these
issues. These activities include the devel opment
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of the National TS Architecture and standards,
the Traffic Management Center Pooled-Fund
Study, and the Nationd Dialog on Operations.
There was agreement that the results from this
conference should be used to build on and
enhance these activities. The need to agree on
commonterminology and to sustain collaboration
were al so discussed.

| ssues

C Lack of Undergtanding of Integration. There
is often a lack of understanding — both
interndly within an agency and externdly with
the public, decison-makers, media —
concerning what integration is and what it is
not.

¢ Lack of Communication Among Agencies.
Most areas do not have logica forums for
collaboration among agencies, especidly
related to operations and ITMS.

C Saffing Issues. Personnd concerns include
a lack of trained gtaff, personne turnover,
training and cross training saff, and building
interna expertiseversususng consultantsand
contractors.

C Lack of Common, Measurable Goals. Most
areas have not established common goas,
objectives, and measures of effectivenessfor
ITMS, ITS, or operations.

C Need for Project Champions. Project
champions for ITMS are often missing within
agencies. Project champions with the
authority, responsibility, credibility, and ability
to influence decisons are needed within
multiple agencies and organizations,

C Need to Share Successful Practices.
Documentation of successful practices and
case sudy examplesis often missng.

C Lack of Underganding of Benefits. The
possble benefits of ITMS are not wel
understood in many areas. The lack of
evauations and documentation of benefitsis
aconcern.

C Lack of Analyss Tools. There are few
andyss tools and techniques to help with
ITMS planning.

¢ Need Improved Training and Education. A
wide range of training and education on
ITMS, ITS, and operations is needed at dl
levels

C Funding Programs Do Not Support
Integration. Existing programs and
mechaniams at the federd, state, and loca
levds are not geared toward integration
projects.

C Lack of Agreement on Concept of
Operations. There is not a common
definition of operations or a shared vision of
management and operations in most areas
and a the nationd levd.

C Agencies not Committed to Integration and
Operation. In many areas not dl agencies
are committed to focusing on operations.

Resear ch Initiatives
C Outreach and Inreach. Research is needed

examining good examples of operationa
programs and strategic plans. Case studies,



syntheses, and guidance should be devel oped
and distributed.

Anadysis Tools. Research is needed to
develop appropriate andyss and planning
tools and techniques for ITMS. These
planning techniques should be provided to
technical persona through conferences,
traning sessions, CD ROMSs, reports, and
other techniques.

Regiond Structures. Research is needed
examining the influence of different regiona
structures on operationsand ITMS planning.
Good case sudy examples of successtul
planning processes in different regiond
settingsand with different regiond indtitutiona
arangements should be developed and
distributed.

Program Structures. Research is needed
examining the different program structures
that can be used with ITMS. Case study
examples of successful programs structures
should be developed and distributed.

EgablishaNationa Peer Network. Aspart
of the outreach effort, a nationa peer
network on ITMS should be established and
maintained. This peer network would help
facilitate the sharing of information, the
digribution of reports, and the ongoing
identification of key issues and concerns.

Saffing. Research should be conducted on
the gtaffing, training, and educationa needs
associatedwithI TM Sprocedurd integration.
Appropriate courses and training materia
should be developed. Research is dso
needed to identify the skills sets needed by
personnd at different levels

Successful Operationa Planning. Researchis
needed examining and documenting good
case study examples of successful
operationa and ITMS planning efforts.

National Recognition Program.
Congderationshould be given to establishing
a program on a nationd level to recognize
good examples of procedura integration.
This program could be developed and
maintained through an exising agency or
organization.

Quantify Bendfits of Integration. Researchis
needed to andyze the benefits from
integration and ITMS. The results of this
asessment and case study examples of
benefits should be documented and
distributed.

Impacts and Mitigation Techniques of
Integration Activities. Research isneeded to
examine the potentia impacts of integration
efforts, and the mitigation technique that can
be used to overcome these issues.

Universty Curriculum. The results of the
research projects described above should be
used to develop and distribute course
materids on I TM S procedura integration for
undergraduate and graduate students.
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Managing and Operating ITMS:. Palicies,
Procedures, Funding, and Staffing I ssues
White Paper Author: Walter Kraft, PB

Farradyne

Facilitator: John Collura, Virginia Tech
University

Recorder: Bill Stoeckert, Connecticut

Department of Transportation
Note Taker: Ray Martinez, TRANSCOR

These two breakout groups discussed policy,
procedurd, funding, and saffingissuesassociated
with managing and operating ITMS. The groups
a so discussed the relationship of these topicsto
other issues associated with ITMS.

There was agreement that these four genera
topic areas are critica to ITMS. There was
further agreement on the mgor issues and
research initiatives associated with each of these
topics.

| ssues

C Policies. Policiesare needed on anumber of
topics associated with managing and
operating ITMS. Policiesare needed related
to standards, drategic operation planning,
procurement, partnerships, operations (i.e,
for ramp metering and traffic sgnds), and
land use and planning.

C Procedures. Common management and
operations procedures are needed within a
region and on astatewide and national basis.
For example, common procedures are
needed for closng one-way ramps, quick
clearance, and pre-trip information. Thereis
aso aneed to document these proceduresin
operating manuasand publicizing the benefits
of common procedures. Inter-jurisdictional
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committees, inter-agency agreements, and
interna agreements can al be used to help
fadlitate the deveopment and use of
common procedures.

¢ Funding. Numerous funding and financing
issues were identified. These included
identifying management and operations cods,
lifecycle costs, and system replacement
costs. The need to focus federd, Sate, and
locd funding on operations was adso
identified.

C Staffing. Three mgor issues related to
gdfing for ITMS were identified and
discussed. These concerns were hiring and
retraining personnd, the use of interna staff
versus consultants or contractors, and the
need for cross-training of personnd.

Research I nitiatives

C Policies. Research is needed identifying the
policies needed to support al phases of
planning, designing, deploying, and operating
ITMS.  This research should include
documenting case study examples of exigting
policies, aswell asmode palicies that could
be adapted to the needs of individual aress.

G Procedures. Research is needed to identify
the management and operations procedures
needed with ITMS. This research should
indude case study examples of common
procedures, manuds, and inter-agency and
inter-jurisdictiond agreements. 1t should dso
include examples of genera procedures,
manuas, and agreements that can be
modified and adopted for use in individua
regions. The results of this research should
be documented and distributed.



¢ Cost of Management and Operations.
Research is needed to andyze the cost of
different approaches to management and
operations. This assessment should include
examining the sze and nature of different
sysems and how to improve operator
productivity and effectiveness.

C Education and Training. Researchisneeded
to examine the education needs and
requirements for ITMS operators, including
the development of job specifications.

C Best Practices for Partnership Agreements.
Research is needed to examine dterndtive
multi-agency and public/private partnership
agreementswith ITMS projects. Theresults
of this analyss should be documented and
distributed.

Traffic Management Strategies and
Operational Plans

White Paper Author: Les Kelman, City of
Toronto

Facilitator: Larry Head, Seimens-Gardner
Transportation Systems

Recorder: Walter Dunn, Dunn & Associates

Note Taker: Bob Sheehan, ITS America

These two breakout groups discussed traffic
management drategies and operationd plans.
The groupsidentified anumber of common issues
and research initiatives to help address these
concerns.

A number of drategies for dealing with the
identified issues were also discussed. These
drategies included space dlocation, such as
dternaive use of lanesfor bus and parking, and
time alocation, such as pededtrian and transit

priority a certain times of the day. Pricing
drategies were adso identified as potentid
approaches. The need for advanced operations
plans for specia events, parades, filming, and
congtruction activities was discussed.  The
differences and smilaritiesamong gpplicationsfor
freeways and urban arterids were identified.

There was agreement that performance
assessment, with continuous  improvement
process and feedback loops were important.
Sharing information and gpplying lessons learned
from other locations, education and outreach
activities, and developing and maintaining
partnership with themediawereadso identified as
important eements.

| ssues

C ITMS Concepts versus “What They Do.”
Many agencies havetroublefocusing on what
equipment and techniques can do rather than
just on the equipment itsdf.

¢ User Demands. Different user groups place
different demands on the transportation
sysem. The demands of the various groups
arenot al wel known.

C Activity Demands. Different types of
activities place different demands on the
trangportation system. These demands are
often not known or well understood.

¢ Public Expectations. Little is known about
what the traveling public redly wants or
expects related to operations, especidly in
the case of specid events or activities.

C Funding. Anissuein most areasiswho pays
for the management activities associated with
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gpecid events and activities. The ability to
charge event or activity organizers is of
interest to many public agencies.

Lack of Organizationd Structure in Many

Areas. Mogt regions are not organized to
deal with operations. In some cases there
may be a need to formdize exiging informa

processes, to develop an operations process
gmilar to the construction process, or to

develop some other organizationd structure
to facilitate operations. It is dso important

for agencies to redize they are part of a
larger regiond system.

Lack of Benchmarking of Impacts and
Benefits.  Information on the impacts and
benefits of traffic management drategies is
not available in many aress.

Lack of Operations Mentdity within the
Budget and Policy Processes. Few areas
have incorporated operations into the
budgeting or the policy processes.

Focus on Demand Side Not just Supply
Side. Currently, most areas focus on the
supply side of addressing operationa issues.
Influencing the demand side should dso be
explored.

Saffing Limitations. Having  adequate
personnd — both in number and in
cagpatilities — is often a problem in deding
with traffic management and operationa
drategies, especidly with events and
activities.

Leverage Private Sector Capabilities. The
ability and cgpability to involve private sector

resources and personnel is an issuein many
aress.

C Data Gahering Requirements for Shared
Use. Few areas have established
requirements or processesto share dataand
information among agencies. The sharing of
informationiscritica to successful integration
operations.

C Conflicting Technicd and Politicd Gods.
There may be conflicting god's between the
technica leve and the policy levd.

¢ Productivity Rather than Capacity. Too
often the focus is on capacity, which the
public and policy makers do not understand,
rather than on the productivity of the
transportation system.

C Lack of Educaing, Informing, and
Communicating with Customers and
Motorists. Many areas do not do a good
job of providing information to the public.

Research Initiatives

C Market Research on Strategies to Influence
Travel Demand. Market research is needed
on drategies that influence travel demand.
Thisresearch should examine the factorsthat
influence travel decisons aswell as possble
drategies and techniques to dter travel
behavior. Specific applied research and
demondtration projects should be initiated
based onthe market research results. A best
practice synthesis should dso be developed
highlighting examples of successful strategies
to influence travel behavior.



Arterid Incident Detection and Management.
Researchisneeded on techniques, strategies,
and technologiesthat can be used for incident
detectionand management on arteria dreets.
While research has focused on this area,
much more needs to be done, especially
given recent advancements in technology.
This research should include the devel opment
and testing of new technologies and
approaches, developing measures of
effectiveness and evaluating the
demongrations and existing projects,
ummaizing best practice examples of
current projects, and identifying promising
drategies for future tests.

Assessment of the Success of the Rational
Architecture Process and the Regiona
Architecture Process in Accomplishing
Integrated Systems. Research is needed
examining the use of the rationa architecture
process and theregiona architecture process
with ITMS.

Development of Incentives for Integration.
Research is needed examining the potentia
use of incentives for integrating operations
and ITMS. Examples of potentia incentives
incdude additiond federa or gtate funding,
higher project priority at the regiond levd,
and higher levds of funding for operations.

Risks and Ligbilities of ITMS. Research is
needed exploring the risks and the ligbilities
associated with ITMS.  Examples of how
these concerns have been or could be
addressed should beincluded in this project,
aong with case study examples.

Identify and Develop Disruption
Management Tools. Research is needed to

explore the use of disruption management
tools with operations. This research should
examine available tools and identify possble
enhancements for gpplication with ITMS,

Monitoring and Evaluating Performance:
Programs, Methodologies, and
M easur es

White Paper Author: John Wolf, California
Department of Transportation

Facilitator: Darcy Bullock, Purdue University

Recorder: Paul Olson, Federal Highway
Administration

Note Taker: Kevin Balke, Texas
Transportation Institute

These two groups discussed programs,
methodol ogies, and measures for monitoring and
evaduating ITMS. There was generd agreement
among participants that performance measures
are essentia and that monitoring and evauating
ITMS should be an ongoing process.

The groups aso felt that the goals of
performance measures are usudly not clearly
defined. The need to develop an appropriate
baance between andyticd and quditaive
messure of effectiveness was adso discussed.
The use of different definitions for basic data
elements, like incidents stop and gtart times, was
discussed. There was generd agreement that a
common set of definitions and performance
measures should be devel oped.

| ssues

C Perception of System Operation. Different
usersmay perceivedifferent needsfor system
performance measures, implying different
interpretations of the same measure. Some
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type of formaized feedback mechanism to
operators is needed.

Rdationship to Economy and Society.
Performance measures should link to higher
level godsfor the area.

Data Qudlity. Different users have different
data qudity requirements. For example,
operations personnel may be ableto tolerate
lower qudity data, while assessng the
benefits of ITMS may require higher data
quality. Itisaso not clear what is adequate
resolution of data.

Organizational  Issues. Potential
organizationa issuesrelated to datacollection
and information sharing include how
frequently data collection and distribution
should occur, who should have accessto the
information interndly and externally, security
concerns over who has access to what
information, and trangparency concerns.

Data Quantity. ITMS generatesagresat ded
of data, but data does not necessarily
trandate into information. A large amount of
data maybe collected a few points, but not
enough datamay be collected throughout the
sysem. The resources required to process
voluminous data can often be grest.

Research I nitiatives

¢
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Evduation Guidance. Researchisneeded to
devdop and didribute guidance for
edablishing and mantaning an ITMS
evaduation program. This guidance should
indude how to mainstream the process,
(project planning process, agency levd,
inditutionalize to be normal practice), how to
use a separate and dedicated program
(incrementa improvement, program design),

how to conduct periodic analysis (respond to
ad hoc queries, timely reporting), and how to
maintain independence and objectivity (third-
party evauators and qualified evauators).

Data Condgtency Guidance. Research is
needed to develop and distribute guidance on
data congstency. This guidance should
include precise definitions of data
requirements. For example, different groups
may define the start and the end of an
incdent differently. It should aso outline
nationd uniform data collection methods
necessary for benchmarking operations
between locations, uniform standard of
accuracy, and uniform leves of detall. The
project should examine the needed
aggregation leve (tempord and spatia) and
how to collect al types of data, including
information from police, fire, and emergency
management agencies.

Defining Customer Expectations. Research
is needed to develop and distribute guidance
ondefining the customersfor varioustypes of
information. This project should examine
who the customer is and what they want.
Possble cusomers might include planning
deff, operations daff, travders, trangt
operators, trangt users, and policy makers.
These groups probably have different
information needs, level of detall, and data
accuracy.

Data Fuson. Research is needed examining
data fuson issues. These issues include
examining links between sources(i.e., police
CAD, fire CAD, service patrol dispatch,
etc.), how to take on a large project, and
how to fuse data into informetion.



Closing Session — Opportunities to Advance the State-of-the-Practice with

ITMS

Joe Stapleton, Georgia Department of Transportation — Presiding

Vince Pearce, Phil Tarnoff, Joe Stapleton,
Frank Francois, and Jeff Lindley

Common ITMS Themes, Priorities, and
Directions

Vince Pearce

Federal Highway Administration

| would like to highlight a few of the mgor
themes, priorities, and directions that seemed to
emerge from the discussons in the breskout
sessons.  There are a number of common
eementsthat emerged from the breakout groups,
speakers, and white papers.

Fird, there seems to be agreement that
ingtitutional issues represent one of our biggest
chdlenges. Second, while we agree that
operations needs to be a core mission, we also
agree that it cannot stand alone. We need to
work with other parts of our own agencies and
with other agenciesto be successtul.

For the most part, we are till product- and
project-focused. We need to shift to a
management and operations focus. Staffing
continuesto beamgor concern. Hiring, training,
retaining, and retraining are dl critical dements.
Cooperationamong agenciesand within agencies
is essential.  Accurate data is aso critica to
advancing ITMS.

It takes a long time to achieve regiond
operations. We need to redlize that success will
not happen overnight. We need to establish
respongbilities and accountability. Performance
measures are one way to help establish agency
responghbility and accountability. We need to
manage the expectations of the public and policy
makers. We need a perspective across modes
and across the transportation network to deliver
the mobility and service the public needs. We
are d=o 4ill taking within the professon — we
need to outreach to other groups and agencies.
Fndly, most agree that performance measures
are key to effective management and operations.

A number of common priorities emerged
from the discussons. | have identified the
following priorities that seem to reflect the
comments in the breskout sessons. Firg,
enabling current staff through the use of advanced
technologies, tools, and training should be a
priority.  Second, developing partnerships,
epecidly with  planning  departments  and
agencies, should be higher priority. Third, we
need to focus more on the public and € ected and
gppointed decison makers as our audience.
Fourth, consgtency is needed in terms of
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common definitions, standards, and other
dements.

Hfth, we need to do a better job of
demondgtrating and documenting the benefits of
ITMS. Sixth, we need to continue to find and
foster championsfor ITMS and management and
operations. Seventh, funding will dways be a
priority. We need to maingream funding for
ITMS. Findly, | think we al agree that thereis
alot more we need to know on many topics and
issues. Ongoing research is critical to helping
answer these questions.

Fndly, 1 would like to highlight a few
common eements related to future directions.
There seemsto be agreement that we are moving
toward maingreaming ITMS. We have more
people thinking about management and
operations and there is a recognition that
operations is essentid. We need to continue to
work to mangdream ITMS, however, and
continueto promote management and operations.
There is a greater redization that management
and operations has to be considered on a
regiond basis. We are building the partnerships
that are needed for integrated management and
operations. Public/public, public/private, and
private/private partnerships are al needed to
advance an integrated approach.  Findly,
dthough we have more examples of integration,
it isdtill not the norm in most aress.

Inconclusion, | think most of uswould agree
that we are making progress in key aress. We
dill have a great deal to accomplish, however,
before we have atruly integrated system.

42

National Dialog on Transportation
Operations: Status Report and Future
Directions

Frank Francois

Seering Committee Chair

National Dialog on Transportation
Operations

Thank you. Itisapleasureto bewith youto
tak about the National Dialog on Transportation
Operations and the Nationd Steering Committee.
My comments will focus on the background of
the Committee and the Didog, as well as the
activities conducted to date.

The Nationd Didog on Trangportation
Operations was initisted by FHWA and ITE in
1999. The National Steering Committee was
formed to help ensure that al groups and
individuas withan interest in trangportation at the
nationa level were involved in the transportation
operationsdidog. The Committee is comprised
of goproximately 33 individuds, athough the
exact number varies. Thefocusand membership
of the Committee reflects all modes, as well as
public and private sector organizations. We are
concerned about moving people and moving
goods. We are dso interested in the intermoda
links between modes.

We are dl well aware of the transportation
problems in most urban areas. Between 1980 to
1990 vehidle milesof travel (VMT) increased by
72 percent, while road miles increased by only
one percent. Some 46 percent of peek travel is
now congested. Incidents and accidents further
contribute to longer travel times and unrdiable
trips. Traffic congestion ison the radar screen of
the American public.



FHWA conducted a nationa customer
satisfactionsurvey in 2000. Comparing theresults
to those from a amilar survey five years ago
indicates the public percelves improvements in
some areas. For example, public perception of
visud gpped, bridge conditions, travel amenities,
safety, and maintenance have improved. Traffic
flow is a the same leve as five years ago,
however. Participants were aso asked their
opinion of how funding should be alocated for
transportationimprovements. Elementsrecaiving
the most support included resolving problems
withtraffic flow, improving safety, and enhancing
work zone management. These dements were
rated higher than projects to improve pavement
conditions, bridges, and other infrastructure
elements.

The Committee has conducted a number of
activities over the past two years. The
Committee sponsored a track on traffic
operations a the April 2000 ITE meseting in
Irving, Cdifornia  Six white papers were
commissioned to help facilitate discusson e the
conference.  Topics addressed in the white
papersincuded establishing thevision, building a
condtituency, developing benchmarksfor system
performance, identifying sources and levels of
funding, fadlitating inditutiond change, and
setting a research agenda.

The next step undertaken by the Committee
was to develop an Action Plan for the Nationd
Didog. The action plan focuses on four mgor
areas of outreach to other groups, operations
programs, tools and applications, and aresearch
agenda. The plan is avalable on the FHWA
Internet Site under the Nationa Dialog on
Transportation Operations. The Action Plan is
constantly being updated.

The Committee dso developed a vison
statement, four goas, and 12 objectives to help
guide its work. The visgon the Committee
devel oped is* managing and operding the existing
transportation system so that its performance
meets or exceeds customer expectation.” The
key word in the vison statement is customer; we
are focusng on meeting the needs of the
American public. Managing and operating dso
are key words.

The following four goas were identified to
help measure performance toward accomplishing
the vison. We will know we are successful
when:

e customer surveys indicate consgtently
increesing satisfaction with the performance
of the transportation system;

« the focus of decison makers and
trangportation agencies includes continuous
performance based ddivery of services in
addition to implementation of individua
projects;

» peformance measures are in place that are
understandable, measurable, and are used
effectivdy in making decisons improving
trangportation systems performance; and

* managing and operating the transportation
sysemareequa andintegra partsof funding
and daffing continuum that dso indudes
planning, design, construction, and
maintenance.

The Committee further developed 12
objectives. Many of these objectivesaddressthe
elements discussed at this conference. The 12
objectives are:
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»  reduce congestion and improve safety onour
area-wide metropolitan transportation
systems and priority corridors,

 implementing and sudaning effective
trangportation operation centers,

* reducing delays and disruptions caused by
incidents;

*  minmizing the adverse effects of work zones,
including duration, congestion, and safety;

» providing effective transportation prior to,
during, and after emergencies and disasters,

* minmizng traffic tie-ups in conjunction with
specid events,

* reducing congestion and delay by regular
retiming of traffic Sgnds

» providing accurate and timely information to
travders,

» improving the linkages between modes for
passengers and freight;

» providing rdiable and quick response
mayday systemsfor travelers;

* reducing ddays and increasing safety in the
movement of goods, and

* providing timely and accurate roadway
wesether information.

The gods and objectives cover both
highways and transit.

The Committee has been working on a
number of activities this year. Firs, we are
bringing additional public and private
organizetions into the process to expand the
didog to dl interested groups. Second, we
formed anew Executive Committee, that includes
representatives from ITE, American Association
of State Highway and Transportation Officids
(AASHTO), American Public Transportation
Association (ATPA), Association of
Metropolitan Planning Organizations (AMPO),
and ITS America, with Public Technology
Incorporated (PTI) representing local
governments. The eectronic nationd diaog has
been ongoing. | hope you are taking thetime to
read the messages on the eectronic didog and
respond as you fedl appropriate.

The Committee also sponsored five local
didog sessons in Philadelphia, Columbus, San
Jose, Dallas, and New Orleans. These sessons
were organized with the assistance of FHWA,
FTA, ITE, AASHTO, ITS America, PTI, and
AMPO. The sessions generated a great dedl of
useful and thoughtful information.

John Mason at Penn State has completed an
intid summary of the bariers to successful
management and operations identified a the
sessons.  Some of the most frequently cited
barrierswere the mindset of agenciesfocused on
capital projects, the lack of a common regiond
vison, the multiplicity of public and private
organizations with different and often competing
responsibilities, the lack of a common
understanding of the groups to be involved, the
lack of agreement on who should take part in
management and operations, the complexity of
the planning process, the availability and digibility
of federa funds, the lack of public support for
improvements that do not have immediate visble



benefits, fragmentation of operations activities
among many agencies with no regiond
management and operation plan, and the lack of
coordination between planners and operators.

A number of dements that appear to be key
to successful management and operaions
programs were a0 identified. These dements
include an agency culturd change from a project
focus to an operations focus, collaborations and
patnerships, improved funding avaldhility,
digibility, and flexibility; aregiona consensus on
the importance of management and operations;
continuous communication with the public and
elected officias; and needed engbling legidation.

This month the Committee met to start the
process of conddering possble legiddive
recommendations. We are organizing a nationa
mesting to refine the vison, objectives, possble
activities, and areas of condderation for an
operations program and supporting legidation.
The mesting will be held in Columbia, Maryland,
on October 16-18. Some 200 people have been
invited to participate. Another set of white
papersis being developed for the meeting.

Other organizations paticipaing in the
meeting include the American Public Works
Association (APWA), The American Roadsand
Transportation Builders Association (ARTBA),
American Traffic Safety Services Associaion
(ATSSA), Nationa Association of City
Trangportation Officids (NACTO) Internationa
City/County Managers Association (IC/CMA),
Nationa Association of County Engineers
(NACE), Nationa League of Cities(NLC), and
the Freight Council.

Staff at both FHWA and ITE are supporting
the activities of the Committeg, as are gaff from

other organizations and volunteers.  Work is
underway on a public awareness campaign, a
research agenda, reviews of exigting management
and operations success dories, publicizing the
information, implementing a sdf-assessment
process for agencies with management and
operations responsibilities, continuing
development of the ITS public safety program,
and supporting continuous development and
implementation of 1TS technologies.

In concluson, we know tha full-time
integrated operations cannot diminae traffic
congestion. It can, however, reduce delays,
improve religbility, reduce fatdities and injuries,
and redtore a sense of control via better
information to customers. Management and
operations does not replace the need for new
lanes and facilities, but it can enhance the
operaion of the roadway system for al user

groups.

Aswe move forward, | would liketo remind
you that words are very important. Operation
and maintenance are the old words, while
management and operations are the new words.
Management and operations reflects a new
integrated approach. We aso need to be careful
how we use words like congestion relief, rather
than congestion management. The bottomlineis
that while management and operations will not
solve dl our problems, it will help address the
transportation problems we face throughout the
country.
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ITMS Needs and the TRB/ITE National
Operations Resear ch Agenda

Phil Tarnoff

University of Maryland

My presentation will cover four mgor topics.
These are 1) background on the Trangportation
Research Board (TRB)/Institute of
Transportation Engineers (ITE) National
Operations Research Agenda; 2) recommended
research; 3) observations on dements with this
conference; and 4) a few find comments and
conclusions.

The Nationa Operations Research Agenda
represents an attempt to define an agenda for
operations research. Dennis Christiansen from
the Texas Trangportation Ingtitute (TT1) and | co-
chaired the effort to devel op the research agenda

The development of the agenda recognizes
that research on operations is going on
throughout the United States at universities, Sate
agencies, businesses, and other groups. The
agendarepresents an attempt to coordinate these
efforts, to make good use of scarce research
funding, to help diminate duplication of effort,
and to focus on high priority topics.

The scope of the research agendafocuseson
the gpplication of techniques, both automated and
manud, to facilitatetheflow of vehicles, travelers,
and goods. Fadilitating flow includes reducing
travel times, improving trave time predictability,
and improving safety. Vehicles, travelers, and
goods include cars, trucks, buses, and light rail;
commuters, vacationers, and commercia
operators; and asset tracking and intermodal
transfers. Theemphasisison operations, not just
ITS, and the scope emphasizes highway travel.
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The TRB/ITE National Operations Research
Agenda is being directed by a committee
comprised of representatives from public
agencies, univerdties, research organizations,
conaulting firms, and other groups. The
committee was jointly established by TRB and
ITE.

Since it's formation in December 1999, the
committee has conducted a number of activities.
Firg, a white paper was prepared highlighting
magor issuesand concerns. A committee meeting
was held in Washington, D.C. in March 2000 to
edablish common themes and priorities.
Researchissueswere discussed at sessonséat the
ITE Transportation Operations Conference in
Irving, Cdiforniain April 2000. Researchtopics
wereidentified at ITE Annud Mesdting sessonsin
Nashville, Tennessee in August 2000.

A find report containing the research agenda
has been prepared. 1t will be published withinthe
next few months. The report contains the
following 15 mgor sections:

* Introduction;

* Discusson of the Problem;

* Research Needs and Payoffs;

* Overview of Ongoing Research

* Oveview of Research Themes and
Cross-cutting Issues,

*  Customers, Customer Expectations, and

Customer Needs;
e Maximizing Efficiency/minimizing
Congestion;

» Information Needs and Requirements.
»  Trangportation SAfety;

e Environmenta Impacts,

e Intermodd Interfaces and Efficiency

» Research Program and Process,



 Potentid High Priority Research

Projects;
* Future Plans,
* Appendices.

Twelve high priority research projects have
beenidentified. These 12 projectsareasfollows:

1) Identification of customer needs and
expectations. This project will hep
define what people redly expect from
the trangportation sysem. Much of the
discusson in the breskout groups
focused on this topic.

2) Defining the objectives of
transportation operations, in terms of
performance measures. The need for
performance measures was discussed
at this conference.

3) Transportation and supply chan
management. This project will focus
on goods movement and supply chain
management. Whilethistopic was not
discussed extensively at this
conference, it has been identified as a
priority a other conferences and

mestings.

4)  Incidents. ITMS and incident
management has been discussed at this
conference.

5 Hidoricd daa for trave time
prediction. Thisresearchtopic focuses
on predicting travel times based on
hitorical dataand current data.

6) Pridng. This project will examine the
use of pricing to influence demand.

7) Intensve traffic control for saturated
sttings.  This project will examine
cregtive approaches to addressing
congestion at saturated intersections,
freeway entrance ramps, and other
fadilities

8) Innovaive enforcement and incentive
programs. This project will examine
innovative approaches such as
increesing speed limits dightly with
photo enforcement and other such
techniques.

9) Low cod treffic adgption sgnd
technology.

10) System operations warrants.
11) Work zone management.

12) Air qudity and transportation
operations.

A few common themes seem to emergefrom
the discusson at this conference. There seemed
to be a shared concern that management and
operations and ITMS is not getting the attention
or the respect it deserves. One of the key
problems identified isthelack of funding, saffing,
resources, organizations, and attention necessary
to address critical trangportation problems.

The recommendations made in the breakout
groups reflect this problem. For example,
recommendations address the need to focus
more dtention to operator training and
certification, to examine funding dternatives, to
evduate externd and internd benefits, to assess
technical issues associated with integration and
demand management, and to explore planning
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tools, techniques, and procedures. Not al of
these recommendations are appropriate for
research. Further, not all of the
recommendations are new. We have to be
careful not to duplicate past efforts.

There are amilarities in the issues discussed
a this conference and the dements in the
research agenda  These gmilarities include an
emphads on customer needs, performance
measures and warrants, data dissemination and
data fuson, demand-side techniques such as
pricing and telecommuting, and privatization.

There are dso some differences. Elements
discussed at this conference that are not in the
research agendainclude research on the benefits
of regiondization of systems and integration of
multiple functions, operations planning, the
technica aspects of interoperability, and policy
issues related to organization and funding.

In closng, | would like to make a few find
observations. Fird, | think some new and
interesting ideas have been contributed during the
devdopment of the Nationd Operations
Research Agenda and the breakout sessions at
this conference. | think there was greater
emphad's a this conference on inditutiond issues
while the National Research Agenda emphasizes
technology. When defining research, itisdifficult
to avoid reinventing thewhed. Areaswherethis
point gpplies incdude identifying benfits
developing more effective marketing, studying
educationd needs, and exploring management
and operations costs.

Findly, we spend a good ded of timetaking
about the difference in the state-of-the-practice
and the state-of-the-art. The problem could be
inhow we definethe state-of -the-art. Maybethe

48

state-of-the-art focuses on the wrong
technol ogies, technologiesthat are too expensive,
or technologies that are solving the wrong
problems. We need to be sure we focus on the
real issues and apply the most appropriate
technologies.

Opportunitiesfor Improvement: From Needs
and Issuesto Action Plans

Jeff Lindley

Federal Highway Administration

It is a pleasure to participate in the closing
session this afternoon. Other speakers have
done an excdlent job of summarizing the main
points from the conference and establishing links
to the Nationa Operations Didog and the
Nationa Research Agenda.

| would like to thank dl of you for
paticipating in the conference. You have
invested your time, your travel funds, and your
ideasandintellectua energiesto participateinthe
conference. Your effortswill help in moving the
deployment and operation of ITMS forward.
The results from the conference will be used by
FHWA and other agencies.

| would dsoliketo thank everyonewho help
organize all aspectsof the conference. A number
of people contributed sgnificant time and energy
to ensure a successful conference. | would
especidly like to recognize the efforts of Walter
Kraft in leading the Conference Planning
Committee.

| hope you will dl stay involved in this
process, as this is a process not just an event.
FHWA isin anaturd postion to help facilitate
and coordinate activities. FHWA will have a
centrd role in helping advance many of the idess



and recommendations emerging from the
conference. We need your participation and the
involvement of others to help move the process
forward.

| would like to suggest five ways you can
participate. Fird, you can join the eectronic
Nationa Didog if you are not dready amember.
Y oucanvidgt theNationd Didog Internet Steand
participateintheon-linediscussons. Theon-ine
discussions provide a great way to communicate
both with your peers and with those outside the
transportation professon. | encourage you to
actively participate in the on-line didog.

Second, join the ITE Trangportation
Management Center (TMC) Committee. You
do not need to be an ITE member to participate
inthe activities of the committee. A key focus of
the committee isto help facilitate communication
inthe TMC community. Thereis a Internet Ste
and aligt of services you can sSign up for.

Third, join the TMC pooled fund study.
While state departments of trangportation have
traditiondly been the main participantsin pooled
fund studies, other agencies may participate.
While hdping fund the study isdesired, especidly
when it comes to deciding on priorities and
gpecific work tasks, it is possble to participate
without being a funding partner.

Fourth, stay active in one of the sponsoring
committees. The recommendations from this
conference will be acted upon by TRB, ITE, and
ITS America committees. So, stay active,
involved, and in touch with what those
committees are doing.

The FHWA Operations Internet site is a
gateway to many of the stesdiscussed during the

conference.  The address for the dte is
www.ops.fhwa.dot.gov.

Fifth, you canbecomeachampionfor ITMS
within your agency, firm, or organization. A
champion needs to be an advocate for ITMS.
Y ou can dso help bridge indtitutional issues. It
takes two organizations to disagree to have an
inditutiond issue, but a Sngle agency or asingle
individua within an agency can start the process
of bridging indtitutiond issue. We do not haveto
solve dl of the issuesdiscussed at once. Wecan
gart smal and build on our successes.

| hope you view this session as the beginning
of a long partnership rather than the end of a
conference. Your help is needed to help ensure
that the ideas generated will be acted upon.
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Appendix A—Breakout Group Summaries

Ingtitutional Challenges, Barriersand Opportunities. Institutional I ntegration

Issues and Needs:

1. Human rdations. Changes and turnover in personnd.

2. Operations culture and inertiafor change is missng.

3. Regiondization. Operations and services extend beyond boundaries resulting in duplication or gapsin
service.

4. Program and System Strategic Plans. Understanding the value, issues, and commitment of resources
iS missing to receive the support and resources necessary to develop the program and multi-years
drategic system plans.

5. Operations, TMC's, traffic management, and operationd drategies that are not integrated throughout
agencies mission gods, objectives, Srategies, performance measures, or decision making matrix.

Research Initiatives

1. Outreach and awareness material needed for al key decison making levels within an agency on the
benefits and value of TMC' s and operationd dirategies.

2. Nationd legidation and programs needed to create inertia to influence change in agencies cultureand
drategic plans.

3. Strategic planning for TMC’ sand operations programs. Technica guidance and training isneeded on
the process, stakeholders, agreements, techniques, components, issues and level of effort to consider
in developing and sustaining amulti-year strategic plan for TMC's or operations programs.

Strategiesto Plan and Design for ITMS: Technical Integration

I ssues and Needs:

1. System Engineering process is not used or understood by public agencies or interest involved with
trangportation operations.

2. Interoperability. Technicd and indtitutiond issues are not being addressed in the planning and design

stages.

Training. Training and outreach in needed to develop and improve the cgpabilities of agency Saff.

Software Programming. Agencieslack the basic skills or expertise necessary to develop and support

systems, or interfaces to share information between systems.

5. Stakeholder involvement and commitment. Lack of up-front agreement on system needs, requirements,
and commitment of resources.

6. Planning and design process and techniques are not well understood by individua common among
agencies, or congstent nationdly. Multi-agency teamsor groups are needed to coordinate and address
technical issues.

A~ w
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Research Initiatives:

1. Panning and design. Technica guidance and training is needed on the planning and design phases of
the systems engineering processthat is scaled to TMC's of various Sizes.

2. Integrationandinteroperability. Technica guidance and training needed that providesaframework and
process to achieve integration between communication interfaces and interoperability for different
systems and devices. Specific initiatives should include but not be limited to: TMC Concept of
Operations, TMC feasbility study and conceptud system design; TMC preliminary design; integration
and interoperability (e.g., TMC to TMC, TMC to public safety, TMC to devices, device to device);
configuration management; acceptance testing; migration strategies, security and risk andyss, and
sample procurement techniques and specifications.

Operational Programs, Strategic Plans, and Support Service: Procedural Integration

Issues and Needs:

1. Operations Table. Requiredin regionsto provideforum for intereststo collaborate on TMC and other
operations related issues.

2. Project champions. Champions needed within multiple agencies and organizations.

3. Understanding of benefits. Lack of understanding of the benefits, vaue of performing requiresanayss,
methodologies, and tools to assess TMC's, operationd sirategies, and integration.

4. Concept of operations. Common definition and shared misson needed within agencies, regions, and
nationdly.

Research Initiatives:

1. Operations Programs and Strategic Plans. Technica guidance needed on how to develop and
sustain operations programs at a state, regional, or agency level. Other issues to be addressed
include the program components, multi-year strategic plan, and related items.

2. Operation Table. Research and technicd guidance needed on different operationd or TMC
focused regional organi zations, structures, or processes.

3. Nationa TMC Network. A nationa TMC network needs to be maintained to facilitate the sharing

of information, reports, and identification of key issues.

Nationa Recognition Program for organizations and individuals.

Bendfits of TMC's, operaiond drategies, and integration. Additiona information on benefits of

TMC’ s needsto be collected and where gaps exi<t, operational tests required.

o s

Managing and Operating ITMS: Policies, Procedures, Funding, and Staffing | ssues
Issues and Needs:

1. Polices Issues include standards, drategic planning for TMC's and operations, procurement,
partnerships, operationd strategies, and land use planning.

52



2.

3.

Procedures. Common procedures needed in operations manuas on an agency, regiond, State, and
nationd level. (e.g. quick-clearance of incidents, closing ramps, CMS operation, and reporting of
travetime).

Saffing.  Issues include hiring and retaining personnd, internd vs. consultants, codt-training, staff
development, and development of future staff.

Research Initiatives

1.

2.

Policies. Technica guidance and modd policies needed to identify the policies to support al phases
of planning, designing, deploying, and operating TMC's.

Procedures. Technica guidance needed related to the management and operation of TMC's (eg.
sample procedures, manuals, agreements).

Costs to Manage and Operate TMC's. Technical guidance needed or costs accounting for different
operational drategies, provison of services, and systems.

Traning. Programs, courses, curriculum, and technical guidance needed to support the devel opment
of sample positiondescriptionsand other related items required to support positionsat dl levelswithin
aTMC.

Partnership agreements (public-public and public private) procurement strategies, specification, and
procedures.

Traffic Management Strategies and Operational Plans

Issues and Needs:

1.

2.
3.

Benchmarking of impacts and benefits. Information on influence and benefits of TMC's, operationd
drategies, or control plans are not available in the many metropolitan areas or agencies.

Origind structure of table. Support and facilitate operations acrossjurisdictiond or system boundaries.
User and Activity demands. These demands of various groups are not al known or well understood.

Saffing Limitations. Adequate personnd in both number and capabilitiesfor day- to-day activitiesand
events.

Leverage Private Sector Cgpabilities. Ability and capability to involve private sector resources and
personnd.

Data gathering and processing. Need for established requirements to collect, process, evauate, and
share information on roadway travel conditions.

Research Initiatives

1.

Market research on Srategies to influence travel demand.

2. Arterid traffic incident detection and management.
3.
4. Risksand lidilities associated with sharing information.

Incentives to accomplish integration.
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Monitoring and Evaluation Performance: Programs, M ethodologies, and M easures

Issues and Needs:

1.

2.

Data Availability, Qudity, and rdiability. Users have different needs and practices for collecting,
processing, and warehousing data.
Measures, eva uation methods, and tools. Not well understood or inconsistent practices exist.

Research Initiatives

3.

4.
S.

Evauaion guidance. Technica guidance, training, and outreach needs to establish and support a
continuous performance monitoring, evauation, reporting techniques, and program.

Data consgtency and fusion.

Define customer expectations and measures (e.g., information needs, level of detail, accuracy, ec.).
Technicd Guidance to trace measures to region and or agency goas, objectives, operational
strategies, and services provided .
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