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M. Chairman and Menbers of the Subcomm ttee:

We appreciate the opportunity to testify on the results of
the review that the Subcomm ttee requested of the Departnent of
Transportation's (DOT) Intelligent Vehicle H ghway System (IVHS)
Program | VHS enconpasses numerous surface transportation
applications of electronics, telecomunications, and information
processing technology, ranging fromelectronic toll collections
to futuristic fully automated highways. The Intelligent Vehicle
H ghway System Act of 1991 established a federal programto
research, devel op, and operationally test |VHS systems and to
pronote their inplementation. Designed to facilitate the
depl oynent of technology that will enhance the efficiency,
safety, and convenience of surface transportation, the programis
intended to benefit travellers by inmproving access and saving
time, the econony by increasing the productivity of the
transportation sector, and the environnment by reducing vehicle
em ssions. The act authorized $659 nmillion for this Bro%ran1for
fiscal Kears 1992 through 1997. For fiscal years 1992 through
1994, the I'VHS programreceived its full authorizations, as well
as additional appropriations, for a total of $580 mllion.

Qur testinmony today focuses on three areas: DOI's
obligation of IVHS funds to date, the progress made in
i npl ementing | VHS technol ogies, and issues that may affect the
attainnment of IVHS goals. In sumary, we found the follow ng:

-- For fiscal years 1992 and 1993, DOT has obligated $272
mllion for 232 I'VHS projects and activities. Over half
of this sum-about $159 mllion--was obligated for
operational tests to evaluate the effectiveness and
feasibility of specific IVHS technologies. About $60
mllion has gone to fund basic research and devel opnent,
and $28 nmillion has been directed to depl oyment support
proj ects.

-- | VHS technol ogies are in various stages of maturity:
Sone are already being used, while others will require
addi tional research, devel opnent, testing, and advances
in technol ogy applications before they are ready for
i mpl ementation. For exanple, electronic toll collection
Is already being used in Cklahoma, Texas, M chigan,
Pennsylvania, and New York and is planned for use in
Virginia and California. In addition, sone states are
usi ng wei gh-in-notion technology to hel p enforce truck
weight limts without requiring trucks to stop at check
poi nts. In contrast, other |IVHS technol ogies, such as
on-board navi gation systens and the proposed automated
hi ghway system w Il require further devel opnment and
testing before the feasibility of fully deploying these
t echnol ogi es is known.



-- A nunber of issues could affect the full achievenent of
| VHS goals. First, [VHS technologies will be costly and
their conmercial success is uncertain, Their deploynent
will require substantial investnents by the public
sector, private industry, and consumers; depl oyment
costs are expected to exceed $200 billion by the year
2011.  Second, the devel opment of a system architecture
and standards is critical to ensure conpatibility anong
different 1 VHS technol ogies and reduce risks to the
private and public sector. Third, an effective plan is
needed to dissemnate information to users on the
benefits and successes of |VHS technologies in order to
stinulate demand for additional applications. Finally
concerns about maintaining users' privacy nust be
overcome before consumers accept |VHS technol ogies.

BACKGROUND

Bef ore discussing the I'VHS programin detail, we would |ike
to provide sonme background infornation about theTpurpose and
goals of the |IVHS program and how it operates. he ‘United
States' | VHS program was established partly in response to the
t echnol ogi cal successes of the European and Japanese Erograns in
the 1980s. In the Internodal Surface Transportation Efficiency
Act of 1991, the Congress noted that the United States would | ose
its conpetitive advantage unless it took action to catch up in
this rapidly developing field. At a time when congestion Is
costing the nation an estinmated $100 billion annually in | ost
productivity, |VHS technol ogies offer the autonobile and the
el ectronics, conputer, navigation and conmunications industries
busi ness opportunities to enhance the nation's conpetitive
advantage.  Accordingly, the IVHS Act established a conprehensive
programto devel op | VHS technol ogies in order to reduce traffic
congestion, increase econom c productivity, and enhance hi ghway
safety. The IVHS programis a three pronged effort that fosters
t he devel opment of | VHS through (1) basic research and
devel opment, (2) operational tests that serve as the bridge
bet ween basic research and full deploynent, and (3) various
depl oyment supPort activities that facilitate the inplenentation
of I'VHS technol ogi es.

DOT provides federal-|evel ?uidance for the I'VHS program
In Decenber 1992, DOT issued an IVHS strategic plan, outlining
the broad goals and objectives of the Program By the end of
1994, DOT intends to issue a Progran1p an that wll speciby hhe
steps needed to deploy the full range of |VHS services. thin
DOT, the Federal Hi ghway Adm nistration has primary
responsibility for inplenmenting the IVHS program = However, the
Federal Transit Admi nistration and the National H ghway Traffic
Safety Adm nistration also have active roles in funding and
managi ng various |VHS projects.



The nationw de effort to devel op | VHS extends well beyond
the federal government. State and local governments, private
industry, and the research community, includin% menbers of
academ a, are active participants in shaping the p;o?ran1and

conducting research and operational tests. ~Mich of the input
fromthese participants cones through the Intelligent Vehicle
H ghway Society of Anmerica (IVHS America). |VHS America and its

technical commttees serve as a federal advisory committee to DOT
and as the primary organizational representative of the |IVHS
conmuni ty. DOT identifies research and operational test needs,
and establishes contract relationships with program participants.
Contracts have been established with 72 academ c institutions,
national |aboratories, and private firnms; the federal share of
the total costs for each of these projects ranges from 50 to 100
percent.

EFUNDING FOR | VHS HAS | NCREASED SI GNIFI CANTLY SI NCE 1991

Federal |VHS funding has grown significantly in recent
years. Before the act's passage in 1991, federal funding of IVHS
research and technol ogy was about $4 mllion in fiscal gear 1990
and $25 million in fiscal year 1991. By fiscal year 1993,
federal obligations had grown to $165 million. This year, DOT
plans to spend about $310 nmillion on IVHS activities. As of
March 1994, the program had 232 ongoi ng or planned projects. (See
app . 1 for funding iInformation.)

For fiscal years 1992 and 1993, DOT has obligated $272
mllion for IVHS projects.' About 59 percent, or $159 mllion
of this sum was OBIigated for operational tests; 22 percent, or
$60 million, for research and devel opment; and 10 percent, or $28
mllion, for deployment support projects. Appendix |l breaks
down |VHS obligations by project category.

| VHS Operational Tests

DOT currently supports 61 ongoin? or planned operational
tests. Ten projects account for nearly 70 percent of the
obligations for operational tests through fiscal year 1993.
These projects are generally testing different types of "smart"
t echnol ogl es, such as

-- cars that have on-board navigation systens that display
i nformati on on congestion and travel tines, thereby
allow ng the driver to elect the quickest route, avoid
frustration, and reduce travel tine;

‘DOT was not able to correlate the IVHS funding cited in its budget
schedules with those in the project list. As a result, the fiscal year 1992 and
1993 funding levels do not fully reconcile.
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-- buses that use navigational satellites to |ocate and
schedule information to dispatchers and provide transit
users real-tine information on when the next bus is
com ng;

-= toll booths that reduce congestion and drivers'
frustration by allowing travelers to ﬁay toll's without
stopping, using electronic tags attached to their
w ndshi el d that are scanned by equi pment at the tol
boot hs; and

--  trucks with vehicle identification systems that
automatically capture registration information to
assist states in tax collection.

Al'l of these technologies are directed at inproving the
efficiency of the existing transportati on systenms and reducing
travel tinme. Appendix IIl" contains a list of the nmjor
operational test projects.

Research and Devel opnent Projects

I n addition to conducting operational tests, DOl pronotes
| VHS by funding its research and devel opnent. In general
research and devel opnent projects identify how existing and
enmer gi ng technol ogi es can be used to enhance the surface
transportation system  Through fiscal year 1993, DOT had
obligated $60 nillion, or 22 percent, of the total fund|n? for
| VHS on research and devel opment. About a third of this funding
for research and devel opnent, or $21 mllion, went to projects
supporting the automated highway system (AHS).

DOT has enphasi zed aut onat ed highmay research because the
| VHS Act established a goal that it develop a fully autonated
roadway or an automated test track by 1997. By that year,
intends to provide proof of the technical feasibility of AHS
concepts, designs, technologies, and functions. The long-term
goal of the AHS programis to create a fully automated hi ghway
systemin which vehicles wll interact with the highway and each
other to operate with mniml assistance from drivers.

QG her maj or research projects focus on inproving hi ghway
safety through |VHS technologies. Projects are exploring the
feasibility of noving packs of vehicles at hi?h speeds using
el ectronic sensing and communi cations or devel opi ng advanced
technol ogies to prevent or decrease the severity of rear-end
collisions. A list of mgjor |IVHS research and devel opnment
projects appears in appendix IV.



Depl oynment _Support Projects

About 10 percent, or $28 million, of the federal |VHS
fundi ng has been directed to depl oyment supPort projects. One-
third of these funds have targeted the devel opnent of an | VHS
architecture, or framework, that will integrate the various |VHS
technol ogies to naximze their benefits. her projects are
addressing environnental and |legal barriers to the deploynment of
| VHS t echnol ogi es and are funding earI% | VHS studies 1n 36 cities
around the nation. Appendix V lists the major |VHS depl oynment
support activities.

PROGRESS MADE | N | MPLEMENTI NG | VHS TECHNOLOG ES

The I'VHS programis focused on the devel opnent of a
collection of |VHS technol ogies intended to inprove travel and
traffic management for users of autonobiles, conmercial vehicles
and public transit. |VHS technol ogies are in various stages of
maturity: Some are available today, while others will require
addi tional research, devel opment, testing, and advances in
technolo%y applications before they are ready for deployment.
| VHS technol ogi es have been depl oyed when their considerable
benefits have exceeded their costs. For exanmple, numerous tol
facilities have already inplenented electronic toll collection
Q her technol ogies, such as in-vehicle route guidance, have not
been widely inplenmented in the United States, in part because of
a limted consuner narket to date.

Travel and Traffic Managenent Systens

Travel and traffic nmanagement systens are intended to
provide drivers and |ocal transportation officials with real-tinme
Information on traffic conditions and thereby inprove traffic
flows and nininize congestion. Enmerging IVHS technologies wll
allow drivers to use home conputers to obtain traffic information
before beginning a trip and use on-board navigation systens to
receive simlar traffic information in their vehicles. Advanced
Traffic Managenment Systens (ATMS) will also allow localities to
better nonitor and nanage the novenent of traffic on streets and
hi ghways. Parts of these technol ogies are already being used to
better manage traffic flows and congesti on. For exanple, by
1990, 26 cities had installed or were planning to install freeway
surveillance and control systenms. In addition, 36 cities are
expected to develop plans tor partial ATMSs by 1996.

El ectronic toll collections have been anong the nost w dely
depl oyed traffic management |VHS technologies. Electronic tol
and traffic managenent systens have been used throughout the
nation because they save drivers tine and provide a quick return
on investment to their public and private sector users. Mre
than one-half mllion electronic tags have been issued to
vehicles using 20 toll roads, bridges, tunnels, and airports in
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the United States. On the Cklahoma Turnpi ke alone, about 230,000
drivers use the tags to pay tolls electronically. Wen a tagged
vehicl e passes the electronic toll booth, a sensor reads the tag
and deducts the toll, and a sign informs the driver when the
account balance is low so the driver can replenish the account.
Tags are provided free to users, Who receive a |o-percent
di scount on their tolls. Electronic toll collection technol ogy
has been inplenented in Dallas, Detroit, Philadel phia, and the
New York Thruway and is planned for the Dulles Fastoll project in
Virginia and for several California roads. The technology is
ngng considered for the [-95 corridor from Washington, DC, to
i ne.

Conpared with the deploynent of electronic toll collection
t echnol ogi es, the deploynent of autonobiles with route guidance
systens has been linmited in the United States. Attenpts to
introduce these systems in California in 1984 and 1993 met with
limted success because consuners |acked interest in them In
contrast, Japanese industry sold about 500,000 navigation
systens, priced between $2,000 and $6,000, between 1987 and 1993
sales for an additional 350,000 systens are projected for 1994,
Japanese consuners' demand for the navigation systens foll owed
the Japanese government's already heaﬁé I nvestnent in advanced
traffic managenent systems. DOI's IVHS programis supporting
operational tests of on-board navigation systens, nost notably
t rou%h t he ADVANCE programin_Chi cago and t he FAST- TRAC ﬁroject
i n Qakl and County, chigan, The operational tests, which wl|
be conpleted in 1996, are described in appendix III.

Technol ogies for Conmercial Vehicles

As we noted in our June 1994 report on highway user fees,
Automatic Vehicle ldentification (AV) and Wi gh-in-Mtion (WM
t echnol ogi es are increasin?Iy bei ng enpl oyed by states to
facilitate the safe and efficient passage of trucks over state
l'i nes and %gther information to assist states in tax
col | ection. AVl equi pnent enables states to identify
commercial vehicles fitted with transponders as the vehicles pass
specific points on the highway. Once a vehicle has been
identified, a conputer can determne whether it has been
regi stered and has had a recent safety inspection, as well as
record its weight and track its passage into or out of a given
state. Oregon uses AVI and WM technol ogi es to adm ni ster and
enforce its axle-based weight-distance user fee. According to
Oregon officials, these technol ogies have hel ped mnimze that
state's admnistrative and conpliance costs.

) H GWAY USER FEES: Updated Data Needed to Determ ne
Whether All Users Pay Their Fair Share (GAQ RCED 94-181) June 7

1994.




_ The nmost visible of the state efforts enploying AVI _and WM
is the HELP/Crescent project in six western states. HELP equips
trucks with AVI transponders that electronically transmt

credentials (registration, |egal weight, etc.). I n addition, the
project places AVI readers and WM scal es along the highway to
record operating weight and niles traveled. In combination

t hese technol ogies allow trucks equi pped with transponders to
bypass ports-of-entry and weigh stations as information about
their weight and registration is automatically verified and

recor ded. The HELP project allows such trucks to travel with
mnimal stops along an interstate highway route from British

Col unbi a, Canada, through Washington, Oregon, California

Arizona, New Mexico, and Texas. The other prom nent AVI/W M
project is Advantage 1-75, which will allow trucks equi pped wth
transponders to travel on Interstate 75 fromFlorida to hAchigan
and on to Ontario with mniml stops. Both HELP/Crescent' an
Advantage 75 are | VHS projects that are projected to cost a total
of about $32 million; total federal share is expected to reach
about $14 mllion. Overall, about 6 percent of the IVHS
pro%ran1s_expenditures have supported the devel opnent of |VHS

t echnol ogi es desi gned to advance commercial vehicle operations.

Public Transit Technol oqi es

Just as advanced traffic managenment systens will provide
real-time traffic information, public tranSit |VHS technol ogies
wi Il provide real-tinme information about the availability of
transit alternatives. For exanple, automatic vehicle |ocation
(AVL) technology can identify the actual |ocation of transit
vehi cl es using technol ogy such as the satellite-based d obal
Posi tioning System

AVL systens are nearing deploynment in 12 cities around the
United States and have been fully deployed in six US. cities and
several Canadian cities, as well "as overseas. AVL can benefit
transit agencies and passengers in a number of ways. Data from
AVL systens can be used to provide real-tinme updates to
passengers on expected transit vehicle arrival tinmes, as well as
to warn passengers and system operators of delays. These
t echnol ogi es can thus reduce the uncertainty that nmany transit
users experience, as well as facilitate connections from one
transit agency's service to another's. The Kansas City

! The HELP/ Crescent operational test was conpleted in 1993,
and the program's operation was turned over to a private
or gani zati on.



Transportation Authority has used its AVL system to provide real -
ti me passenger information, fine-tune schedul es, and inprove on-
time performance to over 90 percent. About 9 percent of the IVHS
progran1s_expend|tures have supported the devel opnent of |VHS
technol ogi es that enhance the convenience and accessibility of
public transportation systens.

Saf ety Technol ogi es

| VHS technol ogies are al so being devel oped to inprove the
safety of vehicles and drivers through collision avoi dance
systenms. Many of the safety-related | VHS projects are enbedded
wthin DOT's efforts to deveIoR a prototype autonated hi ghway
system  Conceptual ly, AHS technologies Wil increase the
capacity and inprove the safety of highways bY automating a
vehicle”s brakes, steering, and engine speed to allow high-speed
travel at closer distances than human reaction tinme would permt.
Drivers could buy vehicles with the necessary instrumentation or
retrofit existing vehicles. Vehicles whose oOperation could not
be automated woul d, during a period of transition, be driven in
| anes without automation.

Some of the technol ogies that underlie AHS are now in the
market or under devel oprent . These i nclude sensors that detect
obstacles in a vehicle's blind spots and collision-warning
systems. In addition, concepts fromthe defense industry--
advanced conputing systens, sensors, advanced conmand and control
systens --are being applied. Despite these prelininary successes,
t he outcome of ongoing AHS research and the prﬂggectﬁﬁgor
wi despread deployment are uncertain at best. t A
technol ogi es are at |east a decade fromactual usage, and sone
state and local transportation officials question whether the
envi sioned systems will ever be practical

1 SSUES AFFECTI NG FUTURE ACCEPTANCE AND USE OF |VHS TECHNOI OQ ES

Al t hough | VHS technol ogi es are being used comercially, the
broad vision of the | VHS programto dramatically alter how
Arericans travel and commute to work may not be realized for many
decades. High costs and market uncertainties present the biggest
chall enges to fully achieving the goals of the IVHS program In
addition, a systemarchitecture nust be devel oped to coordinate
and integrate the many | VHS technol ogies; a plan nmust be devised
for dissemnating information on the benefits and successes of
| VHS technol ogi es; and a neans nust be found to ensure the
privacy of travelers using advanced information systens.

ul I | —

_ The depl oynent of a nationw de | VHS transportation network
will require substantial investments by the public sector,
private industry, and consumers. |VHS America estimates that



about $6 billion will be needed through the year 2011 to conplete
all research and devel opnent projects and operational tests and
devel op a system architecture. Because of the greater risk in
assessing new technol ogies, the public sector is expected to
contribute about 80 percent of the needed funding.

~To deFIOﬁ the vast array of |VHS technol ogies, nearly $210
billion will be required by the year 2011, according to |IVHS
Arerica. Consuners and the private sector are expected to bear
about 80 percent of these costs, including the costs for the
conputers and information display equipnment that are to be
installed in vehicles.

Because | VHS technol ogi es are expensive, both public and
private investnment in themis uncertain. Gven current budgetary
pressures, state and local governments may not have the funds
needed to purchase, nmmintain, and operate sophisticated |VHS
hardware and software systems. According to a 1993 Cak Ridge
Nat i onal Laboratory stud%, for exanple, the public sector would
have to spend from$8.5 billion to $26 billion between 1993 and
1997 to install ATMSs in the nation's 75 largest metropolitan
areas. But until the public sector has invested in the necessary
communi cations infrastructure, the private sector wll have
little incentive to sell and install IVHS vehicle equipment.
However, the public sector may not be notivated to provide the
infrastructure until a substantial nunber of vehicles has been
equi pped with I'VHS technol ogi es.

Consuners' responses to |VHS technologies are also difficult
to predict at this tine. Sonme |VHS apﬁlications may be quite
mar ket abl e because of their price, high perceived benefits, or
both. The success of electronic toll collection on the Cklahoma
Turnpike is a case in point. However, an autonobile driver may
be nmore willing to use an electronic tag for automated tol
collection than to purchase an on-board route gui dance system
costing over $1,000.

The chal | enge of ensuring maxi mum benefit from | VHS
technol ogies will not end with the operational tests supported by
DOT, or even with the technol ogi es' deployment. The hardware and
sof tware supporting these technologies will yield benefits only
so long as they are well operated and maintained. Experience
with currently used traffic control signal systems suggests that
operati on and mai nt enance probl ens nar limt the benefits that
consuners can derive from ATMs technologies. In March, we
reported that many traffic signal systens around the nation were
operating bel ow potential because they were not properly



maintained.*®

This situation has inplications for the future of ATMSs.
ATMSs are nore conplex than current traffic control signal
systens, since they are designed to collect and use real-tine
traffic data to adjust traffic patterns and advise drivers of
road conditions. However, ATMSs will include many of the
features of today's signal systens--coordinated signal systens,
video surveillance of corridors, ranp nmetering, automated tol
collection, and variable nessage signs. UnleSs maintenance is
adequate, an ATMS could rapidly degrade to the operational [evel
of the system it replaced. estinmates that operating and
mai nt ai ni ng ATMSs coul d cost between $640 nillion and $1.8
billion annually.

Devel oping a System Architecture

The devel opnent of a systemarchitecture and standards is
critical for the successful deploynent of |IVHS technologies in
the United States. According to a March 1994 |VHS Anerica
report, the lack of an I VHS architecture has hindered the _
Eur opean Comunity's progress toward an |VHS environnent that is
seam ess across national boundaries and has del ayed the
anticipated comon market for European |VHS products.

A systemarchitecture will define the general franework
Wi thin which the various parts of the I'VHS systemw || work,
whil e standards will specify in greater detail the technjca
requirements of individual 1VHS applications. For exanple, the
hone stereo industry has devel oped a common architecture and set
of standards. As a result, consuners can buy various stereo
conponent s --conpact disc and cassette players, receivers, and
SEeakers--fron1d|fferent manufacturers with the assurance that
they will function electronically as an integrated unit.

Simlarly, the developnent of a national |VHS architecture
is critical to ensure conpatibility anong different |VHS
technol ogies and to accelerate the inplenmentation of |IVHS by
reducing the risks to private and public sector stakehol ders.
For exanple, a consumer may be unlikely to purchase on-board
vehi cl e navigation eguipnent costing $1000 or n?re unl ess_t he
equi pment can be used in multiple locations. |f the traffic
managenent centers in other cities broadcast real-tinme traffic
information in different formats, @ navigation system geared to

I TRANSPORTATI ON | NFRASTRUCTURE: Benefits of Traffic Control

Signal Systens Are Not Being Fully Realized (GAQ RCED 94-105)
March 30, 1994.
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one format will have very linmted usefulness. Wthout assurance
of such conpatibility, consuners will be reluctant to invest in
proprietary equipment with limted range, and manufacturers wl|
consequently have a limted market for |VHS products.

To develop a common national |VHS architecture by md-1996,
DOT instituted the I'VHS Architecture Devel opment Program and is
studying alternatives produced by four groups of contractors. W
believe that it is inmportant for this effort to proceed
expeditiously, particularly since the IVHS programis
operationally testing many | VHS technol ogies, additional tests
are planned over the next 2 years, and sonme |VHS technologies are
bei ng depl oyed before national standards have been devel oped.

DOT' s Managenent of the | VHS Proagram

DOT is at a crossroads for the I'VHS programas it begins to
assess the results of operational tests, fund additional research
efforts and develop a system architecture. As a result, it nust
now begin to address inportant issues affecting the managenment of
the I'VHS program In February 1994, DOT established a Joint |VHS
Program Office (JPO to manage and oversee the |VHS program  The
JPOs mission is to devel op and execute policies and plans and
provi de program | eadership for the IVHS program This central
focus within DOT is a positive step forward, particularlx si nce
the nost striking attribute of the I'VHS programis its sheer
conpl exity.

The JPOw Il enable DOT to lay the groundwork for devel opi ng
a system architecture and an information c|earinghouse. The
clearinghouse is particularly inportant, since one of the primary
products of the I'VHS programwi |l be information--information
from whi ch consuners, private industry, and state and |ocal
governments can select. To date, has not devel oped a
conmpr ehensi ve nmeans of sharing information devel oped through its
research and operational tests. According to |IVHS program
managers, DOT has placed |imted enphasis on ensuring that the
results of these efforts are publicized and made available to al
interested parties. As we previously stated, many of the
deci sions to use the technologies will depend on the
stakehol ders' assessnent of costs and risks. However, before
st akehol ders can make these decisions, they nust have information
about the technologies that are available. The JPOw Il play a
critical role in developing a programto informI|VHS stakehol ders
of technol ogy devel opnents and status.

Resol ving Privacy |ssues

Concerns have arisen about whether |VHS technol ogi es may
infringe on users/travelers privacy. For exanple, sone
el ectronic toll systems may identify vehicles at toll collection
points, thereby creating records of an individual vehicle's
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| ocation at a certain time. Also, electronic truck clearance
technology will require commercial vehicles to transmt data on
delivery routes, schedules, and truck weights. Some trucking
firme may be reluctant to participate for fear that conpetitors
may obtain and use this information to their advantage. tis
difficult to ascertain at this tine how preval ent these concerns
may be. However, because of restrictions in state privacy |aws
and potential users' concerns, the privacy issue is the focus of
an |I'VHS project that DOT is currently funding.

In sumary, M. Chairman, the Departnent of Transportation
has initiated an anbitious and w de-rangi ng Proﬂran1to foster the
devel opnent of |VHS technol ogies. How travel in America will
change as a result of these technologies wll depend on the

wor kings of the marketplace, the resolve of the public sector,
and the |eadership of DOT. Many questions will remain unanswered

for several years. |f the nationis to realize the potentia
benefits of a nationw de | VHS network, it will require
technol ogies that are effective and affordable. It Wil also

require a coordinated and cooperative partnership between the
public and private sectors and an inplenmentation framework that
establ i shes a sound depl oynent strategy.

M. Chairman, this concludes ny statement. W would be
hagpy to answer any questions that you or other Members of the
Subconmi ttee may have.
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APPENDI X | APPENDI X |

DOT_OBLI GATI ONS FOR | VHS ACTIVITIES, FI SCAL YEARS 1990-95
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Source: GAO s analysis of DOTI's data.
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APPENDI X |1 APPENDI X ||

| VHS PROJECT FUNDI NG BY PRQIECT CATEGORY,
FI SCAL YEARS 1992-93

Dollars in MIIlions Deployment Support ($28)

7%
\ Other Related Projects ($20)

2%
Program Assessment ($5)

] —

10% Research and Development ($60)

Operational Tests ($159)

Source: GAO s analysis of data from DOT's March 1994
Intelligent Vehicle H ghway Systems Project List.
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APPENDI X |11 APPENDI X |11
THE 10 1 VI ERATI L TESTS THAT RECEI VED THE T FUNDI
THROUGH FI SCAL YEAR 1993
Pr oj ect Description Feder al
expendi tures
t hrough Fy
1993
New Jersey Three New Jersey toll authorities $25, 000, 000
El ectronic Toll and are coordinating efforts to
Traffic Managenent i npl enent a regionwi de electronic
toll collection system on selected
End date: 1997 New Jersey expressways.
ADVANCE - |L This cooperative effort will $21, 000, 000
provide In-vehicle routing
Instructions to as nmany as 3,000
Nort hwest Chicago vehicles. The
vehicles, in turn, will serve as
probes and provide real-tinme
traffic information to the Traffic
End date: 1996 Management Center.
FAST- TRAC - M This project involves installing $20, 500, 000
roadside traffic detectors to _
determne traffic conditions. This
information will be relayed to in-
vehi cl e navigation systens, which
will show drivers information about
traffic congestion and identify
End date: 1996 optimal routes.
TRANSCOM Congest i on This consortiumof 15 $11, 400, 000
Management Program - transportation and public safety
NJ, NY, CT agenci es has undertaken a series of
initiatives to inprove responses to
End date: Ongoi ng traffic incidents.
RTD (Denver) Smart This project will provide current $8, 320, 000

Bus - CO

End date: 1994

bus |ocation and schedul e
information to dispatchers by
equi ppi ng buses with G obal
Positioning System (navigation
satellite) receivers.
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APPENDI X |1l

Pr oj ect

Feder al
expendi tures
t hrough FY
1993

Descri ption

Integrated Corridor
Managenent

End date: Ongoing

NJ, PA

This cooperative effort wll $6,000,000
provide regional traffic

Information through a

mul tijurisdictional clearinghouse

and further study the incident and

traffi c management needs of the

region.

HELP/ CRESCENT - BC,
WA, OR CA AZ, NM
>

Depl oyed: 1993

This multistate, multinational $5,850,000
effort is devel oping a systemto
enabl e trucks to drive through the
entire network w thout stopping at
wei gh stations or ports-of-entry.
It used weigh-in-nmotion and
automatic vehicle identification
and | ocation technologies to
provi de enforcenment information to
governments and fl eet managenment
Information to the notor carrier
industry. The systenmis operation
has been turned over to Help, Inc.,
a new private organization

" CAPI TAL' -
Washi ngt on, DC.
Area Qperationa
Test

End date: 3/95

This project is using cellular $5,511,733
phone calls to |ocate vehicles to

estimate traffic conditions and

congestion. It wll exam ne ways

to process this information for use

by a traffic nmanagenent system or

i ndi vi dual travel ers.

Suburban Mbility
Authority for

Regi ona
Transportation

(SMART) Project - M

End date: 6/96

SMART est abl i shes an aut onat ed

di spatch system for on-denmand
paratransit services in conbination
with automatic vehicle location to
track the paratransit fleet.

$4,500,000
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APPENDI X || | APPENDI X |1l
Proj ect Descri ption Feder al
expendi tures
t hrough FY
1993
ADVANTAGE | -75 - FL, This project allows transponder- $4, 024, 685

GA, TN, KY,
Ontario

End date:

cH M,

3197

equi pped and properly docunented
trucks to travel any segment of the
| -75 corridor with mniml stopping
at wei gh/inspection stations.

C earance decisions will be based
upon size and wei ght neasurenents
taken upstream and upon credentials
and licensing information stored in
a conputer data base.

Sour ce:

GAO s anal

H ghway System Project List.
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APPENDI X |V

THE 10 |1 VHS RESEARCH AND DEVELOPMENT PROJECTS THAT RECEI VED

THE MOST DOT FUNDI NG THROUGH FI SCAL YEAR 1993

Pr oj ect Descri ption Feder al
expendi tures
t hrough FY
1993
Aut onat ed Hi ghway The Federal Hi ghway Administration $14, 100, 000
System - Precursor has awarded 15 Precursor Systens
Systens Anal yses Anal yses research contracts to
I nvestigate issues and risks
related to the design, devel opnent,
and inplenentation of automated
End date: Fall 1994  highway systens.
Human Factors in This project investigates the $5, 251, 337
Advanced Travel er factors that affect how drivers and
I nformation Systens travel ers deal with in-vehicle
and Conmer ci al navi gation, signing, and warning
Vehi cl e QOperations systens.
End date: 3/96
Human Factors Design This project wll devel op automated $5, 086, 582
of Automated Hi ghway highway system scenarios in order
Syst ens to empirically test how drivers
wi |l perform and maneuver in an
End date: 3/96 aut omat ed hi ghway setting.
Human Factors in The goal of this study is to $4, 216, 359
Advanced Traffic I nvestigate and define the human
Managenent Syst ens factors involved in a fully
functional advanced traffic
End date: 12/95 managenment system
Real -Time Traffic This consortium of state and |ocal $3, 403, 382

Adaptive Control for
| VHS
End date: 7/97

departnents of transportation

i ndustry, and academc

organi zations wll develop a
prototype real-time, traffic
adaptive signal control system
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APPENDI X |1V APPENDI X |V
Proj ect Descri ption Feder al
expendi t ures
t hrough Fy
1993
Desi gn of Support This study wll devel op support $2,942, 679
Systens for Advanced systens for mature advanced traffic
Traffic Managenent managenent systens and w ||
Systens determ ne how to integrate these
wth the other systens (e.g.,
signal control, ranp netering,
End date: 9/97 etc.) within the control center.
PATH Current activities are focused on $1, 775, 000
developing technol ogies to supﬁort
hi gh- spee | at ooning, in whic
packs of venicles follow each other
closely, wusing electronic sensing
and conmmuni cations, to increase
End date: 9/95 hi ghway capacity and safety.
Per f or mance This project will lead to the $1, 700, 000
Speci fications: devel opnment of perfornmance
Count er measur es requi rements for advanced
Agai nst Rear-end t echnol ogi es to prevent or decrease
Col I'i sions the severity of rear-end crashes.
End date: /97
Net wor kwi de The objective of this contract is $1, 403, 000
Optim zation to devel o,o a conmputer package that
w |l enable users to (1) coordinate
signal -timng and ranp-netering
functions, (2) develop netering
rates for freeway on ranps, and (33
optim ze signal timng at selecte
End date: 11/95 Intersections and arterials.
antitative This project will develop a $1, 400, 000

aracterization of
Vehicle Mbtion

measur enent systemthat can
quantify the notions of vehicles

Environnent: System noving in traffic. It will help
Desi gn Ia?/ the foundation for devel opi ng
col | ision avoidance instructions
End date: 12/94 for drivers.
Source: GAO s analysis of DOT's March 1994 Intelligent Vehicle

H ghway System Project List.
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APPENDI X V

THE 10 | VHS DEPLOYMENT SUPPORT PROJECTS THAT RECEI VED

THE MOST DOT FUNDI NG THROUGH FI SCAL YEAR 1993

Proj ect Descri ption Feder al
expendi t ures
t hrough Fy
1993
System Architecture DOT has contracted with four $3, 951, 100
Devel oprent industry teans to devel op candi date
End date: 7/96 | VHS architectures.
Commrercial Vehicle This project is supporting 47 $2, 155, 000
Qperations states in identifying institutional
Institutional Issues issues that would inpede or prevent
St udi es t he achi evemrent of national
commerci al vehicle operations
End date: Various goal s.
System Architecture The contractor will develop an $2, 000, 000
Consensus Bui | di ng outreach program including a
series of regional briefings, on
the progress of the | VHS
End date: 9/96 architecture definition effort.
System Architecture The Architecture Manager will work $1, 900, 000
Manager closely with the contract teans,
provi ding technical review and
eval uation of the candidate
End date: To be architectures produced by the
determ ned t eans.
El ectromagnetic This contractor will evaluate the $1, 350, 000
Conpatibility el ectromagnetic conpatibility-of
Testing for |VHS various proposed |VHS
End date: 6/96 communi cati ons conponents.
| VHS and the The goals of this project are to $760, 000
Environment in Uban identify and analyze potenti al
Ar eas envi ronment al benefits from
I mpl ement i ng advanced
transportation systens and
facilitate a greater understanding
and dial ogue anmong policy-makers,
program admini strators, and
interested private organizations in
End date: 8/94 sel ected urban areas.
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APPENDI X V APPENDI X V
Proj ect Descri ption Feder al
expendi tures
t hrough FY
1993
Commerci al Vehicle This project will evaluate and $646, 464
Short Range select a national standard for
Communi cati on short range vehicle to roadside
comuni cation for comerci al
End date: 7/94 operations.
| VHS Institutional GW wi |l study critical issues $621, 729
| ssues:  George associated with inplementing |VHS
Mason University in Northern Virginia specifically
and in the United States generally.
It will also solicit private sector
i nvol venent in i nﬁl ementing M6
technol ogi es, such as kiosks, and
wi || conduct workshops on [|VHS
topics, such as institutional
End date: 2/94 constraints.
Dallas, TX Areaw de The goals of the Dallas plan are to $600, 000
Early Depl oynent é_l) coordinate collection and _
Pl anni ng St udy di ssem nation of real-tinme traffic
information, (2) optimze
transportation system operations by
coordi nating operations anobng
government agencies, and (3)
encourage transit and hig
End date: 12/94 occupancy vehicle usage.
Denver, CO $500, 000

Prelim nary
Engi neering Early

Thi s depl oynment Frc&j ect wll
develop the final design package
for the Denver traffic operations

Depl oynent Pl anni ng center and the field elenents
St udy needed to support it.
End date: 12/94
Source: GAO s analysis of DOT's March 1994 Intelligent Vehicle

H ghway System Project List.

(342882)
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