Mobility 2000 and the Roots of |VHS
By Lyl e Saxton

The Intelligent Vehicle H ghway System (1 VHS) programis a maj or new

nati onal program which has dramatically come of age in the last five years.
Internationally, simlar events have al so occurred in both Japan and

Eur ope. However, what may be suspected, but not be well known, is the
substantial historical context or roots fromwhich | VHS evolved. These
roots include early research activities by university and industry and a
substantial research programsimlar to | VHS which was undertaken in the
1960’ s by the federal governnment. They al so include a changi ng nati onal
context during the 1980 s which increasingly encouraged an | VHS program
Finally, they include certain key actions which, |ooked at fromtoday's
vantage point, turn out to be inportant strategic building blocks in this
nmost recent, highly successful establishment of the |IVHS program

Early Program Activities

In the 1960's the Bureau of Public Roads (BPR) of the Departnent of
Commerce, the predecessor to the Federal H ghway Adm nistration, undertook
a maj or new research and devel opnent initiative to inprove the safety and
efficiency of highway based travel. The programwas a startling demarcation
from past research activities sponsored by this organization, both in size,
vision and content. At the core of the this new effort was the prem se that
exi sting and evol ving nodern el ectroni c comuni cati ons and control systens
coul d be applied to vehicl e/ highway operations in ways which woul d
substantially benefit the nation and the user.

And why not? The world and the United States in particular, was heady with
new t echnol ogy. W were in the space age and had been getting weat her

pi ctures since the launch of the first TIROS weather satellite in 1962. Now
we were also conmitted to put a man on the nmoon by the end of the 1960’ s
and were well into this manned space flight program And we had nodern

sem conductors and the transistor as a basic enabling technol ogy. The
transi stor had fundanentally different anplification characteristics
contrasted to the vacuumtube which provided for its small size and | ow
power. And its availability and performance was now expanding at a dizzying
pace. Large and powerful transistor based mainframe digital conmputers were
avail abl e and the software sciences were evolving rapidly. The consuner had
color television, mcrowave ovens (although expensive) and transistorized
portable radios. Gven this technol ogy context, it seened obvious that the
nation should gear up a major programto realize projected benefits in

hi ghway transportati on which would derive fromthe application of this sane
basi ¢ technol ogy.

At the | eadership focal point of this major new programwere a few key
peopl e Robert Baker was the Director of Research and Devel opnent and was a
prime nover in this initiative. Baker was not a long tinme career enployee
of BPR having cone fromChio State University to BPRin the early 1960’ s.
Dr. WIIliam Wl man was a mat hemati ci an who had been recruited from NASA and
was the Chief of the Traffic Systens Division which was the organi zati ona
for a point of this program Lyle Saxton was recruited from NASA by Wl man
in 1968

DOT/FHWA
150125



to bring electronics and system expertise to the program Frank Manmano and
Burton Stephens are two FHWA enpl oyees still with FHWA who had maj or roles
in this program

Probably the best known systemto be remenbered fromthis programis the

El ectroni c Route Guidance Systemor ERGS. It projected a najor |eap forward
i n highway operational perfornmance and driver assistance. It envisioned
providing the individual driver with routing gui dance which not only was
based on the best physical route, but was also based on real tine traffic
conditions. Selected intersections, strategically |ocated throughout street
networ k woul d be instrunmented with roadsi de hardware which included

comuni cations with passing vehicles over inductive |oops, comunications
with a central conputer over hard wire capability. , and a limted buffer
storage and processing display", Vehicles would have on board displ ays,
possi bly even a "heads up an inductive | oop based two way comruni cation
capability and an encoder for inputting your destination.

But ERGS was only one of many visionary new systens. Another major activity
i ncluded the Urban Traffic Control System (UTCS) which would revol utionize
network traffic signal control by interconnecting individual signalized
intersections to a central control center. Here a mainframe digital

computer would control the entire network by selecting the nost appropriate
timng pattern froma famly of preconputed tim ng plans which had been
optimzed for different sets of traffic conditions.

The Passing Aid System (PAS) was intended to bring a new |l evel of safety
and driver convenience to rural two lane driving. It would provide a signa
to the driver as to whether or not there was oncomng traffic and, thus,
whether it was safe to pull out of your |ane and pass another vehicle in a
two |l ane road driving situation.

O her significant projects included a systemto assist in freeway nerging
situations; FLASH, a systemfor notorists to signal when they observed a
di sabl ed notorist; a roadside radio notorist information system a nmjor
activity to nodel the overall processes and functions of highway travel
and a project to develop a fully automated hi ghway system An excell ent
summary of many of these technol ogies exists in a special issue published
in 1970 by the Institute of Electronic and El ectrical Engineers.1

Substantial prograns were nounted and resources applied to research,
devel op and field test these various new systenms. ERGS was actually tested
in two Washington DC area intersections, PAS experinmentation was carried
out along 15 mle rural setting in Miine, FLASH was eval uated in centra
Florida, the freeway nerging aid systemwas tested in Tanpa, Florida; AHS
experiments were performed on test tracks and unopened Interstate |anes;
and UTCS was installed and becane operational on approxi mately 300

i ntersections in Washi ngton DC

1 Speci al |ssue on H ghway El ectronic Systens, |EEE
Transacti ons on Vehi cul ar Technol ogy, Vol unme VT-19, February



I ndustry and university, too, were involved in selected research ained at
usi ng advanced el ectroni cs technol ogy to enhance hi ghway and notori st
performance. General Mdtors, nost notably, sponsored early research with
the Radi o Corporation of Anerica on automated hi ghways. GM al so was an
early pioneer in in-vehicular notorist informati on and assi stance systens.
Robert Cosgriff, then with Chio State University, was active in simlar
proj ects.

One broad transportation strategy was al so devel oped by the US Depart nment
of Transportation (US DOT) during this period. An energetic programfocused
on the needs of the Northeast Corridor was prepared during 1970 and
published in May 1971.2 The 1970’ s action programincluded "devel opnent and
i npl ementation of a real-tine highway information systemto assi st
intercity drivers in making route choice decisions”". The |onger term
program was focused on automated hi ghways and i ncluded two reconmendati ons
"to provide alternatives to continued proliferation of conventiona

hi ghways". The recommendati ons were:

1. Expansion of the autonmated hi ghway research and devel opnent program
to define and eval uate possi bl e concepts:

2. Preparation of proposed |legislation for the Post |Interstate H ghway
Program which will permt highways to be planned and built in such
a way that accommodation to automated capability will be possible.

But necessary major policy and funding support for a full blown national
program di d not devel op. ERGS specifically was term nated when it's

budget request was not approved by a congressional appropriations comittee
in 1971. Oher projects generally did not proceed beyond the early concept
eval uati on phase.

| nt erveni ng Years

During the remaining 70's the FHWA did continue a nodest |evel of research
in sone of the I'VHS areas. The Traffic Systens D vision continued inportant
research in traffic operations, notorist information and conmuni cati ons,
and aut omat ed hi ghway systens. Sone specific exanples include prelimnary
work on in-vehicle safety hazard warning systens, initial devel opnment of a
famly of traffic sinmulation nodels, a television based wi de area detection
system and advanced hi ghway advi sory radi o. The research program al so was
instrunental in working with the Departnent of Interior and the FCC to
establish the Traveler's Information Service which allows for the operation
of Hi ghway Advisory Radi o stations on 530 and 1610 kHz.

Starting in 1981, however, there was a further dramatic downturn in |VHS
type research. A new President was elected and with his adm nistration came
new policies and political appointees who were generally opposed to
advanced research activities and certainly did not support |IVHS type
activities. Thus the early 80's becane a |low point in staff norale and
agency productivity

2 Reconmmendati ons for Northeast Corridor Transportation
DOr/ TP, May 1971



towards the devel opnent of nore advanced notorist information systens and
vehi cl e control technol ogies. This |lack of |onger research program support
on the part of this new adm nistration also translated into mninmal support
for underlying research in supporting areas such as human factors and
comput er nodel i ng.

But broader national and international events were occurring which would
result in a resurgence of activity. Congestion was becom ng a nmuch nore
serious national concern. Japan. |IVHS type projects were continuing in

Eur ope and Technol ogi cal advances were occurring rapidly in sem conductors
el ectronics, and conmputers. Cellul ar tel ephone was now operational, the age
of the personal conputer and networking was energing, and there was a
growi ng realization by society that these advanced systens were, in fact,
much nore near termthan had been previously thought.

The dom nant national problem which |ooked to | VHS type systens for help
was congestion. benefits, Wile IVHS al ways had the potential for safety
and other the md-80"s resurgence of interest was focused on congestion
Total VMI had doubled since the late 60's and the percent of peak hour
traffic on urban Interstates which was congested had now exceeded 50%
Jeffrey Lindley of the FHWA's Traffic System Division had perforned a staff
research study published in 1986 which identified the top US cities with

t he greatest congestion and al so made estimates on total urban freeway
delay then as well as predictions for 2005.3 The results were picked up by
the national press and received wi de publicity.

Efforts had al so been continuing to devel op a nuch nore aggressive traffic
operations national research program The FHWA's Traffic Systens D vision
had fornmul ated a proposal for a major "R& ProgramlIn Traffic Operations To
Combat Urban Traffic Congestion" which enphasi zed seven najor initiatives

i ncl udi ng navi gati on and vehicle control. State DOTI's for their coment.
This programwas formally submitted to ten Also, in March, 1986 the TRB
hosted a workshop in Baltinmore, Maryland which would lead to a broad,
multi-year traffic research effort under NCHRP 3-38. Many of the subsequent
| eaders in Mbility 2000 and now I VHS were participants in those

del i berati ons.

Re- emergence of National |nterest

The event which is broadly accepted seen as the pivotal neeting in bringing
about a resurgence of national interest and support for what has becomne

I VHS occurred in the Fall of 1986. The California Departnent of
Transportation (Caltrans) had been exam ning its needs for future
construction and funding requirenents. Their studies had resulted in some
very unnerving predictions that no realistic construction program could

mai ntain even the present |levels of congestion. Further, State gasoline tax
i ncreases to support such efforts would be unacceptable. Gven this
reality, Caltrans sponsored a three day conference for its md and seni or

| evel managers in Cctober, 1986 to consider the role of advanced vehicle-

hi ghway technol ogi es in neeting grow ng

3 Quantification of U ban Freeway Congestion and Anal ysis of
Renedi al Measures, Lindley, FHW RD-87/052, Cctober 1986
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congestion. Several outside experts-were invited as speakers and

partici pants. John Vostrez of Caltrans and WIlliam Garrison of the
University of California at Berkeley were two of the principals in

organi zing this crucial event. The conference becanme a watershed for |VHS
as it established a new | evel of national credibility and interest in these
systens. For exanmple, Richard Morgan, then FHWA's Executive Director was

al so a participant and subsequently took various actions which were
instrumental in this national reawakening to |IVHS

Foll owi ng closely on the conference, ad hoc national efforts were initiated
to follow up on this rekindled interest. For exanple, FHWA research hosted
a small group in Decenber, 1986 which laid the foundation for the
Pat hfi nder project as a joint cooperative undertaking between Caltrans,
CGeneral Motors, and the FHWA. W/ liam Spreitzer of GM who had al so been at
the Caltrans Conference, was one of the principal leaders in this early
effort to evaluate a notorist navigation system

On a broader front, there were beginning efforts to devel op a nationa
consensus group to set goals, scope and a vision of where this reenerging
national interest mght go. This activity quickly attracted a core group of
20-25 individuals fromgovernnment, university and industry. Their common
denom nator was a current involvenent in highway transportati on and a sense
that a major national w ndow of opportunity was now opening for what was to
beconme known as | VHS. Their nutual agenda recognized a need to articulate

t he national highway transportati on needs which would benefit fromthis
program broad program activities which should be undertaken and, nost
inmportantly, to nove to sonme form of permanent program coordi nation
arrangenent. In retrospect, this core group has been amazing in that it is
still essentially intact and remains as central principals in today's |IVHS
program

As before, these activities were occurring in a national environment which
was becom ng increasingly supportive for a new program Considerable
national effort was being focused on thinking and planning for an

antici pated maj or change in the nation's highway program whi ch woul d be
occasi oned by the next highway authorization |egislation. This inpending

| egislation was to define the post Interstate highway era and there was

al most uni versal support for prograns with "vision" which would extend the
efficiency and effectiveness of the existing physical highway system FHMA
was internally devoting considerable resources to a |oosely structured
process to devel op position papers on an assortment of "futures" topics
whi ch woul d hel p describe the setting and needs for the future hi ghway
program Three of the 15? topics dealt directly with I VHS topi cs.

In parallel, a national group known as Project 2020 was al so engaged in
broadly simlar activities. Conposed of key highway transportation

organi zati ons such as the American Association of State H ghway and
Transportation O ficials (AASHTO and the H ghway Users Federation for
Safety and Mobility (HUFSAM, it would sponsor many activities. One would
lead to a June 1988 conference organi zed under their sponsorship by the
Transportati on Research Board (TRB). The conference topic would broadly
di scuss the opportunities presented by advanced el ectronics hi ghway

t echnol ogy and systens.



In March, 1988, this ad hoc group nmet in a neeting in Berkeley, California
to further develop a national agenda and al so search for a consensus on how
to establish a permanent organi zational structure. VWile the neeting did
not achieve the latter objective, it did serve to further consolidate the
sense of national need and commtment to further devel op this advanced

t echnol ogy program

Mobi ity 2000

Fol l om ng the Berkeley neeting, Lyle Saxton of the FHWA wote a letter to
the principals of this core group, suggesting an interimad hoc

organi zation and offering to assist in staffing this activity until a nore
per manent organi zati on was established. This offer was positively received
and a neeting was schedul ed for June 21, 1988 at the National Acadeny of
Sci ences in Washington DC. N neteen individuals fromgovernnent, industry
and university attended in what becane a major step in the evolving | VHS
program By consensus, it was decided to nove forward with nationa

pl anni ng using this ad hoc nmanagenent and coordi nation structure and to
name it Mbility 2000.

The next two days was a TRB conference sponsored by the Transportation

Al liance G oup and others which brought approximately 250 invited

partici pants together to "Look Ahead To 2020".4 The previ ous decisions of
the Mobility 2000 group were informally presented and di scussed during the
conference which further served to give inpetus and focus to those with
this national interest.

Wth its national energence, Mbility 2000 i mediately started planning for
a nation workshop. Several of the core nenbers volunteered their services
and firmplans were laid for a 3 day neeting in San Antonio, Texas in
February, 1989. At this time, two individuals stepped forward and tool on

t he heavy burden of actually finding a | ocation and providing all the
mai l i ng, registration, program and | ogistical support which is essenti al
for a successful national neeting. Dr. WlliamHarris and Sadl er Bridges of
the Texas Transportation Institute volunteered both thenselves and TTl to
this purpose. Their conbi ned support |eading to and during the workshop
wer e inval uabl e. But perhaps even nore was their preparation of a workshop
record which subsequently received broad national distribution and
attention.

But again, several national supporting events were occurring. During the
Fall of 1988, two snmaller two day neetings of invited participants nmet to
consi der one of the dom nant areas of interest--- that of Advanced Driver
Information Systens. Substantial national publicity for 1 VHS al so resulted
froma press event in held in Ann Arbor and organi zed by UMITRI and the
Uni versity of M chigan. Through the efforts of two early |eaders, Dr. Kan
Chen and Robert Ervin, several |VHS type systens were di splayed and
denonstrated giving credence to the substance of this new | VHS program
It’s also noteworthy that the name Intelligent Vehicle H ghway Systens was
originally used by Ervin and Chen.

4 A Look Ahead: Year 2020, Transportation Research Board Speci al
Report #220



The first Mbility 2000 National Wrkshop was attended by 57 invitees. Held
in San Antoni o, Texas on February 15-17, it becane the first nmjor nationa
event to bring together key decision nakers and the core group of those

pl anning an | VHS program The workshop was cast around five breakout

groups: ATM5, ADI S AVCS, CV, and National Organization and Program
Issues.5 In setting the objectives of the workshop, the Mderator, Lyle
Saxton, sunmmarized the goal as "getting down to specifics” including:

descri bing a vision of what that systemis going to | ook |ike and
what it is going to do for this nation,

descri bing the nost prom sing plan of evolutionary stages that
shoul d be sought to get there,

putting special enphasis on identifying specifics of prograns for
the next five years.

It's worth noting that by the tinme of this workshop, the nane Intelligent
Vehi cl e H ghway Systens had been enbraced by this group and its content had
been grouped into the four broad areas of Advanced Traffic Managenent
Systens (ATMS), Advanced Driver Information Systens (ADIS) Commercia

Vehi cl e Operations (CYO and Advanced Vehicle Control Systems (AVCS). This
program groupi ng had taken formin planning for the workshop during the
Fal | of 1988 and was used as the basis for breakout groups during the

wor kshop. (Later, AD S woul d be broadened to Advanced Travel er |Information
Systens (ATIS) and a fifth grouping for Advanced Public Transportation
Systens (APTS) woul d be added recognizing this inportant area.

A highlight of the first workshop was the attendance of James Pitz, then
the Director of the Mchigan DOT and al so that year's President of AASHTD
Pitz had beconme a strong champi on of the programboth in his state and
national ly through his presidency of AASHTO The W rkshop had been
structured to provide for three speakers to give their "Evaluation of the
Wir kshop” at the final session. Pitz was the | ead off speaker and strongly
supported the |1 VHS program and encouraged Mbility 2000's conti nued
national efforts to establish a firner understandi ng of the program

Wth the first workshop a national success, the | eaders of Mbility 2000
schedul ed a |l ate March neeting in Canbridge, Massachusetts to be hosted by
Joseph Sussman of M T who was al so one of the early activists in Mbility
2000. The purpose of the nmeeting was to review the results and consider the
next steps for further devel oping support for a national program It was
soon agreed that a second national workshop should be organized to further
devel op the programis scope, goals and benefits. Al so, each major neeting
was very effective in bringing in new national participants and expandi ng

t he base of support. Planning and supporting activities for this next
meeti ng was begun in earnest in |ate Sunmer.

5 Proceedi ngs of a Wirkshop on Intelligent Vehicle H ghway Systens by
Mobility 2000, Edited by Harris and Bridges, Texas
Uni versity, February 1989



A cornerstone of this effort was to establish five commttees which would
work through the Fall and early winter to devel op a working paper with
substantive programcontent prior to the workshop. The committees were the
now cl assi cal four system areas plus a new one on Operational Benefits.
Already a firm philosophy of IVHS as a national partnership had been
establ i shed and co- chairs were selected for each commttee with one from
t he Federal governnment and the other froma non-federal organization. The
chairs of these conmttees and their nenbers net many tines and a nore
detai |l ed consensus of the |IVHS programrapidly enmerged as they focused on
their individual working papers.

In retrospect, one of the major |egacies of Mbility 2000 is this
foundati on of consensus vision which has | ead | VHS program devel opnent for
the intervening years up to the present. Indeed, even the |IVHS AVERI CA
Strategic Plan, which is the nobst substantive national docunent todate,
dramatically reflects the definitions, scope and m | estones devel oped in

t hese neetings during 1989.

Whi |l e these workshop planning activities were underway, two ot her

not ewort hy events were al so focusing positive attention on I VHS. On June 7,
t he House Subconmittee on Transportation, Aviation and Materials of the
Conm ttee on Science, Space and Technol ogy held a one day hearing on
Advanced Vehicl e- H ghway Technol ogy and Human Factors Research. This
hearing served to continue to establish national programcredibility and,
in this case, it nourished a devel opi ng Congressional interest in the
program

The second event occurred at the H ghway Users Federation for Safety and
Mobility Annual Meeting in Washington DC in Novenber, 1989. At this neeting
HUFSAM pr oposed that they and the US DOT join as partners in sponsoring a
Nati onal Leadership Conference on IVHS. The objective was to pull together
100 of the top leaders in industry and governnent to di scuss the potenti al
of I'VHS. General Modtors had been instrunental in making this proposa

t hrough HUFSAM and | ater assisted in the financing of the conference. In a
subsequent informal, executive |evel planning neeting between HUFSAM and
the DOT, it was proposed that the primary focus of the conference should be
t he establishnment of a permanent national |VHS organization to follow on

t he successful path charted by the ad hoc Mbility 2000. Further, that the
maj or features of this proposed national organization should be prepared
before the conference so it could be presented to the attendees of the

pl anned Leadershi p Conference and be the primary focus of their

di scussi ons.

Meanwhi | e, planning and supporting commttee work for the Second Nati onal
Mobility 2000 Workshop was very active. Bill Harris and Sadl er Bridges of
had once again volunteered to organi ze the workshop and Dal |l as, Texas was
selected as the site. The workshop was held on March 19-21, 1990 and was
attended by over 200 listed participants. The working groups had each
successful ly prepared a detail ed working paper which included sections on
vi sion, objectives, mlestones and benefits.6

6 Proceedings of a National Wrkshop on | VHS Sponsored by Mbility 2000,
Edited by Harris and Bridges, Texas A&M University March 1990



The wor kshop was then organi zed around the five crosscutting groups:

Program M | est ones

Research and Devel oprment Needs
Operational Tests
Program I nvest ment Requirenents
Organi zing for | VHS

The Dal | as workshop served to cenent the vision and maj or program features
whi ch had been evol ving through the many prior neetings and nati onal
activities. Thus, there was a strong consensus that Mbility 2000 7 had
establ i shed a sound basis justifying the undertaking of a najor national
IVHS effort. It's an interesting aside that nuch di scussi on and enoti onal
energy was devoted during the workshop to devel oping an estimate of program
cost -- especially deploynment costs. Richard Braun had been assigned this
wor ki ng group and |l abored late with his group to devel op neani ngf ul
estimates. The debate centered on whether to publish the estimtes or

whet her they might seem so high that they scared off support for the
program In the end, the majority view was to openly display the estimtes
as it was strongly felt that the cost-benefits were substantial and
certainly supported the estimted investnent.

Foll owi ng this second Mobility 2000 Nati onal Wrkshop a flurry of activity
occurred to produce a witten record of the results and reconmendations in
time for the May National Leadership Conference. Wth considerable hard
work fromthe principals involved in the workshop, and especially TTI, an
excel l ent executive summary was prepared by late April.' This summary was
updated and printed as a gl ossy 20 page docunent entitled Mbility 2000
Presents Intelligent Vehicle H ghway Systens. This docunent was w dely

di stributed and was one of the nost effective succinct descriptions of |IVHS
that has been prepared. It's page on Action Itens described el even itens
whi ch have becone the main el ements of the national program Excerpts

i nclude: establish a strategic plan, determ ne appropriate architectures,
create a national organizational structure, provide nechani sns for

i nternational cooperation, pronote technical standards, etc.

In May 3-5, 1990, the National Leadership Conference was held with
Secretary Sam Skinner and Alan Smth of General Mdtors as the co-chairnen.
Later that year | VHS AMERI CA woul d be formally established and Congress
woul d substantially increase funding for federal |1VHS prograns. The US DOT
woul d establish a formal |VHS program office and recogni ze | VHS AMERI CA as
a utilized federal advisory conmttee. Clearly, a national |IVHS program was
in place.

In retrospect, the work of the many dedi cated individuals, and especially
the core group who had started in the md 80's had succeeded in devel opi ng
a vision and description of |IVHS which continues today. In the process they
brought national attention to this area through their efforts in Mbility

7 Mobility 2000 Presents Intelligent Vehicles and H ghway
Systens: 1990 Summary, Harris/Bridges, Texas A&M University, March
1990



2000. They had, in fact, succeeded in being the catal yst and agent of
establ i shing a robust national |VHS program

Concl usi ons and Observati ons

Many of the earlier progranms undertaken in the 1960's never nmade it to

i npl emrentation. But it would be a serious error to discount the positive
results and role of the earlier progranms in |eading to the successful
establi shnent of the current program products fromthis earlier program
In fact, there were many successful One very tangible product was the UTCS
and the national enphasis and focus it placed on nodern conputer traffic
signal control. The FHWA becane a | eader in devel opi ng, encouragi ng and
provi ding federal funding assistance to the installation of these nodern
syst ens.

A second result was the international attention which this programfostered
-- especially in Japan. For exanple, around 1972 the FHWA Research offices
hosted a maj or del egation from Japan and di scussed its research efforts

wi th special enphasis on ERGS. M. Yanoto of Sumtono Electric and M.

Fujii now with JSK were nmenbers of this delegation as was this author.
These di scussions contributed to Japan's inportant efforts from 1973 to
1978 to devel op and eval uate their Conprehensive Autonobil e Comrunication
System (CACS). CACS was in turn the precursor of Japan's RACS and AMII CS
efforts. Simlar activities were undertaken in Europe during the 1970’ s
especially in the UK and West Germany. For exanple, the Federal Republic of
Germany devel oped and field evaluated the AL1 which was a route gui dance
systemvery simlar to ERGS and CACS

A third contribution fromthe earlier BPR programwas the context of
potential benefits which it brought to national thinking regarding future
traffic operations. Enbedded in the programresults was the recognition

t hat nodern el ectroni c comuni cati on and control systens do indeed hold
tremendous prom se for future hi ghway operations and woul d sonmeday achi eve
this potential. In this respect, the program provided a | evel of
expectation and opportunity waiting in the wings for the national need.
Thi s awar eness becane especially inportant in discussions associated with
"beyond the Interstate construction era” and "how to deal w th grow ng

ur ban congestion”.

But even though the earlier programcontributed to the establishnment of
IVHS, the question still remains. G ven the substantive programin the
1960’ s. what happened and why weren't they brought to successful conpletion
and depl oyed? In short, why aren't we operationally using these systens
today in our highway operations?

Briefly, there are at |east six principal reasons supporting today's strong
I VHS program which did not exist earlier. First, there is a very serious
congestion problemtoday that is recognized as affecting nobility and
commerce. Further, this problemis not stabilized but is continuing to grow
in severity with no adequate traditional solutions available. In the 1960 s
t he begi nnings of this problemwere recogni zed but the problemwas not
particularly serious and there was not the national support to get in front
of this issue.
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Second, our society has becone information, comunications and control
technol ogy based. W accept and even demand technol ogy such as cellul ar
phones, cordl ess phones, personal conmputers, portable mni t v ' s etc.

whi ch have conditioned us to the capability and utility of state of the art
el ectroni cs based technology. In the 1960's these type of personal and

busi ness devices did not exist and nuch of the technol ogy envisioned for

hi ghway i npl ementati on was | ooked at by budget and program deci si onnmakers
as Buck Rogers and not realistic.

Third, the Interstate Hi ghway construction era is over and no najor new
construction is anticipated. program phil osophy has shifted In the | ast
decade our m ndset and hi ghway fromthat of system expansion through new
construction to that of efficient operation of the existing physical plant.
Thi s enphasis on operation has raised to a nmuch higher priority those

t echnol ogi es and systens such as | VHS which hold prom se for benefits in
efficiency and safety. By contrast in the 1960's, while good operations was
an acknow edged desirable feature, it was generally not seen as a
particularly inportant programpriority. The new | STEA of 1991 is a
dramatic | egislative statenent enbracing this new enphasis on operations.

Fourth, today's enabling technology state of the art, especially in

el ectroni cs and sem conductors, has reached the stage where very powerfu
and hi ghly sophisticated devices are avail able for processing, storage, and
di splay functions. Further, these devices allow for the small packagi ng and
af fordabl e cost which is an essential market requirenent. The 60's

technol ogy did not include mcroprocessors, integrated circuits --
especially the Very Large Scale Integration (VLSI) of today, CD rom flat
screen displays, etc. The list seens al nost endl ess. Thus the resulting
systens were nuch, rmuch | ess powerful (intelligent), packagi ng was nuch
nmore bul ky and the systemarchitecture favored centralized systens over
distributed (to use |l arge mainfrane conmputers). On board vehicle systens
were much |l ess robust in the services and features provided to the

not ori st.

Fifth, today's program evolved froma newy found partnership between

i ndustry, university and state, |ocal and federal governnent. This
partnership early recognized the different roles and objectives of each
but in doing so it built in a the necessary features which have cenent ed
this strong partnership foundation. Qut of this partnership, key nationa
figures have becone program "chanpions”. In contrast, the earlier program
in BPR was a standard federally run research program The government was
both setting design goals and devel opi ng prototype designs. A lack of true
partnership with industry and ot her governnent al nost guaranteed no buy-in
or conmtnment to take these systens to production and operation.

And sixth, the present |IVHS program while having a major research el enent,
has deliberately and wi sely focused on a bal anced programthat also

enphasi zes operational testing and early inplenmentation of results.
Further, the various agenci es have stepped forward with a strong comm t nent
to the deploynent of state of the art systens which have denonstrated
operational benefits. while the earlier prograns certainly intended
eventual inplenentation, they were research activities which did not
provi de a sense of operational application in the near future.
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These six primary characteristics of the md and |ate 1980's provided an
envi ronnent very supportive of the research and application of advanced
el ectroni c highway systens and what has becone the | VHS program But
perhaps nost of all, in the md 80's a core group of individuals bought
into the national need and value of IVHS. Com ng fromdivergent interests
and backgrounds they banded together and shaped a common vision and
consensus which is now enbodied in the present |VHS program
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