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H.E.L.P.: A PROGRESS REPORT

The Heavy Vehicle Electronic License Plate
System Development Program:
A Progress Report

By Loyd Henion and Barbara Koos*

ABSTRACT

T .
(HERS))HSeavy Vehicle Electronic License Plate
(el munystem Development Program is a cooper-
Appticati }t-state project designed to demonstrate the
applic (Alv ¥)an£e?gs>§ ioxf automated vehicle identifi-
red -1n-m

mz}t’:g.vghlqle classiﬁcatiogt;(X]V((?v)YlM)’ and auto-
Tora xﬁpatmg states are Alaska, California, Idaho
Penn;ylv;rlll?:sczlt‘:);ars\levagaWNew exico, (’)regon’

o , » and Washington. '
LS a\xﬁi alrf%or AVI'WIM sites will be located along
decide to » :;;?gidon;s. If other states and provinces
e e pate, additional routes may be

A . .
of s rﬂ cel?sentlal part of the project is the involvement
Vel I;)lperatm:s th.rough the placement of Heavy
M HELPect;ﬁmc License Plates on their vehicles.
imuronn t\}\;l develop and implement methods for
(prowt agl' ni.managcmem of the highway system
hron (;gmm inking of this electronic equipment by a
-, boﬂl:mcatnpn network accessible to all partici-
pants, bt vs;xrl\)/lllc and private. The project will illus-
e g ¥ and AVC, when integrated with a
emmemya (rin, can provide the states, federal gov-
o va}iertly glf'n;;’;t: dmdustry with vital information
mzfll}}'cll.gement. s such as pavement and fleet

1S paper presents the goals of j
S pa the

organization, and the potential benefits ag{ioggf;;cttt;?

I. INTRODUCTION

T . .
papel;z ‘1‘,'1!1_;:11{;1; grOJﬁct began in 1983 with concept
in Oregon and X the Departments of Transportation
while oo o rizona. '!he papers were produced
operations atg means of improving truck weighing
eoal was o fw;xgh stations and ports-of-entry. The
More pertine ind an economical method of gathering
heavy vehiclm information on the characteristics of
be used for i;;:;l‘}é%hh}wl)]uld P s e
maélagemcnt. ighway planning, design, and
the rlllgi?r:’sn}xqthl?ds of collecting extensive data on
government ighway system are very costly to both
fection acti and industry. Many of these data col-
o produ::‘:ctjles entail substantial efforts. Yet the
i eed, over the years, have such inconsis-
imporzant elr;%n :;attscs qnc! between sources, or have
are;xnot directly usefﬁfssmg, that much of the data
lies h?(t)l:in:alﬁolthon to many of these problems
age and 1ot pplication of better data collection, stor-

rieval techniques using the new elecironic

technology. A total system would include compo-
nents that would automatically weigh, classify,
measure speed, and specifically identify individual
vehicles. In conjunction with state-of-the-art micro-
processor technology, automatic heavy vehicle mon-
itoring systems provide an extraordinary opportunity
to bring about a quantum jump in multi-use data
collection of heavy vehicle characteristics.

1I. THE OREGON DEMONSTRATION
PROJECT
Since 1983, Oregon

vidual effort to demons|
in motion could be used

has been involved in an indi-
trate how weighing vehicles
to the advantage of both the

government and the trucking industry. This integra-
tion of AVI, AVC, and WIM technology should help
not only with planning and design information but
also in size, weight, and speed enforcement. It has
the potential to improve the tracking of hazardous

materials, help fleet managers monitor their vehicle
movement, and promote a reduction of thefts of
vehicles equipped with AVI devices (transponders).
To get objective data, some weighing sites in addi-
tion to ports-of-entry and weigh stations ar¢ needed

as there are by-pass routes a truck can take to avoid

these stations.
The Oregon
Weigh-in-Motion

Automatic Vehicle Identification/
demonstration project began with
the installation of fast speed weigh-in-motion scales
in both north-bound lanes of the I-5 freeway near the
Jefferson exit. This system is used primarily for the
collection of planning data. The scales register vehi-
cle weight, length, axle spacing, 18-kip equivalent
single axle loads, speed, and time.

Since these scales were installed, more than 15
million vehicles have been weighed and classified.
About 20% of these vehicles are trucks. This section
of the freeway was overlayed in 1983 with a design
capacity of 13.5 million ESAL'’s. The WIM scale is

registering 950,000 ESAL'’s per year. At this rate the
pavement design life will be reached in 14.2 years
without any consideration of traffic growth.

About 28 miles further north, at Woodburn, a
moderate speed Weigh-in-Motion and overheight
sorting system was installed at a north-bound weigh
station. This WIM equipment is used to screen
trucks as part of Oregon’s on-going truck weight
enforcement program. Legally loaded vehicles that
enter the weigh station and cross over the weigh pads
at 25 to 35 MPH are automatically given a green
light to return to the freeway. Approximately 90% of
the vehicles are passed through the station with the
green light. Trucks with overheight, overweight, or




axle weight distribution problems are directed to the
static scale. This sorting system has allowed the
Weighmaster Unit to operate the station with one
person rather than the three previously needed. Both
the Jefferson and Woodburn scales were installed in
February, 1984.

While data from these two sites are still being
analyzed, it is noteworthy that the high speed Jeffer-
son WIM scales record almost 50% more overloads
than the Woodburmn sorter scale. This would appear
to indicate a substantial scale bypass problem at the
Woodburn weigh station.

In the spring and summer of 1984, General Rail-
way Signal Automatic Vehicle Identification reader-
activators were installed at these two sites and at the
Ashland POE and the Ridgefield, Washington POE
on Interstate-5. These reader-activators read data
from precoded passive transponders mounted on
trucks. Twenty-one trucking firms installed 200
transponders on their vehicles for this demonstra-
tion. Trucks equipped with transponders can be au-
tomatically tracked as they travel Interstate-S, from
the California/Oregon border north to the Oregon/
Washington border, a distance of 310 miles.

Nine miles north of the Woodburn weigh station
site, vehicle classifiers were installed in six lanes of
the freeway, both north and south-bound. These
classifiers identify 19 vehicle configurations and
provide information on vehicle speed and gap spac-
ing. This is the first installation of this type of
equipment in the United States.

The information received at these five locations
has been tied together with a data base management
system, creating a unified, accessible AVI/'WIM
data base.

Another element of the Oregon project is a porta-
ble Bridge Weighing System (BWS) which employs
strain gauges to convert a bridge into a scale, weigh-
ing trucks as they pass over a bridge. The strain
gauge data are converted to vehicle weight informa-
tion by a computer housed in a van. This system is
used primarily on rural highways and is useful in
determining which roads are used as bypass routes
by overloaded trucks. Within this element of the
project, Science Applications International Corpora-
tion successfully interfaced and tested, in a rural

location, the portable BWS and a portable AVI
system.

HI. ORIGIN OF THE MULTI-STATE
CONCEPT

About this same time, the Arizona Department of
Transportation received a grant from the Federal
Highway Administration to study the feasibility of a
WIM/AVI demonstration in a multi-state environ-
ment. This study was completed by Castle Rock
Consultants in December, 1984. The report was very
encouraging about the potential benefits to both the
government and private sectors. This preliminary
study indicated that such a program, fully imple-
mented, could soon pay for itself. Another, more
thorough, study is to be conducted to either confirm
or disclaim the optimism of the Castle Rock report.

Results of the Arizona feasibility study and the
positive feedback from the Oregon concept demon-
stration project generated a growing interest, es-
pecially in Western states, in developing a multi-
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state program. In February of 1985, a kick-off meet-
ing of government officials and trucking represen-
tatives was held in Portland, Oregon. This meeting
was the beginning of the concept development
phase. b

The project was dubbed the Crescent Study be-
cause the states that showed the strongest initial
interest formed a crescent shape from the Canadian/
Washington border, through the Pacific Coast states,
across to Texas. The study now includes Alaska,
Arizona, California, Idaho, Iowa, Minnesota, Ne-
vada, New Mexico, Oregon, Penr}sylvama, Texas
and Washington. The state of Virginia has also ex-
pressed interest in joining.

IV. ELEMENTS OF THE HELP
DEVELOPMENT PROGRAM

The overall aim of the HELP Development Pro-
gram is to produce a system which will bring the
maximum benefits to states and truckers at the least
cost. The multi-state program has now reached the
stage where a number of development and testing
phases are starting which will continue over the next
two years. Within this framework the following pro-
gram elements can be identified. ) .

1. The AVI testing element begins with
laboratory and field tests of the alterna-
tive automatic vehicle identification
technology. The results of these tests
will be used to develop a generic AVI
system specification. The specified
system will then be put through a sim-
ilar testing program, and any necessary
fine tuning will be carried out.

2. The WIM/AVC Performance Specifi-
cation elements are similar efforts ad-
dressing the weigh-in-motion and auto-
matic vehicle classification compo-
nents of the HELP system.

3. The Site Selection element involves a
consultant study to develop guidelines
which will enable states to locate
HELP stations along the planned dem-
onstration routes. This study will deter-
mine the optimal number and location
of HELP sites to meet the aims and
requirements of the program. Sites will
be selected so that they can also be
readily incorporated into a national
system if the demonstration should
prove worthwhile. .

4. The Motor Carrier Services Plan ele-
ment will involve a joint effort among
FHWA, AASHTO, states, and.natxonal
and regional motor carrier industry
representatives. The purpose of this
study will be to examine in greater de-
tail how the HELP system may benefit
the motor carrier industry.

5. The Satellite Reference Design System
element will investigate the economic
and technical feasibility of a satellite-
based traffic monitoring system. This

will include definition of the system,
costs and benefits to both government
and industry, and comparison with al-
ternative ground-based data collection
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zztl%ms. Ways in which satellites
could }t; integrated with a ground-
oased ELP system will also be
6. The Systems Design element will de-
fine the communications and process-
ing requirements for public and private
sector applications. The main tasks
will involve communications systems
design and computer systems analyses
for data processing and utilization.

V. THE CRESCENT PROJECT

The final phase of the i

1 I program is the Crescent
st Pl e Sl et &

{ . nited States and sout
gell]_nzz:)(:lz;, u(l;:lix.gmg. the States of Texas, Nevsci\llllel;(v;:;t
, California, Oregon and Washingt i
:1; province of British Columbia. The Crx;gsc(t):rrll,t ggg
rid (;)rlullgludes the major interstate highways of I-5
Evalu;tio}l ’g?:d)?re%?ent Irlllslallation Program and

I S will, as the name implies, i
g;ev exilos[t’zga.no?hand evaluation of the }EI)EIESP ISn;s(:gs
in the preceding portions of the de elop-
xg:f(;ldt t[:’(zgr?m. This system demonstration inl bzpa
good st of the technical practicality and usefulness
natells type of technological integration. Unfortu-
na beyaa complete measure of the possible benefits
fobe erived from a fully developed HELP System
oA 0f pf)ossnb}e without a more saturated implementa-
n of of sites than is provided for in this study.

VI. OTHER CURRENT RESEARCH

Two closely related proj i
] C projects, that are by -
;l:jel;\ ;ill:gre)g l[h? sime time frame as HEL%nfr: rIlgvevl;a
v esota’s Low Cost Automatic Weight
g!asklsxﬁcatlon System and the National Coégera?ir\l/g
billgit ;vz); ljleslsargh Program’s (NCHRP) “The Feasi-
Syt ational Heavy-Vehicle Monitoring
The Iowa and Minnesota r ill i
. ¢ ) esearch will
:?‘ftalllauon of piezo-electric sensors andu;‘;lOIi;%:}:f
ouf u(()ofp at one Iowa and one Minnesota site. The
USil’ll)g mx;(gr(l) ;?gczensors a}x:d loops will be analyzed
L ssor technology. Th i
lm;ll.utlie off scale detection, tiregv\)//idth ;:gssltxiemmmt“
delc e speed, classification by axle spacing axle
and gross weights, and equivalent single axle load-
mg_l_ﬁalculallons.
e objective of the NCHRP res: ich i
i earch,
?ggﬂ%ifglogggczevd lbyl Arrtlhur D. Little, In:hl?sh tl;
aluate the needs, issues ré ire-
ments, and feasibility, on a national level, isin
) evel, of us
:SU?JOQ;ESCSH);SC‘;:“ asd;a cost-effective, statislicz:ﬂi
) and/or supplement t isti
heavy-vehicle data collecti e This. study
> v tion systems. Thi
wrl(])l build on the knowledge gaiied from tht:s };ggf)’l
program and any other related studies.

VII. HELP PROGRAM ORGANIZATION
The HELP Project is guided by two committees,

21; liir)r(]ecutive Committee and the Policy Committee.
portant aspect of the project is to have full

or involvement. Each Crescent state is
on each committee by a state govern-
ment official and a trucking industry representative.
From the government point of view, this project will
be successful only if the private sector believes that
the project is of proven benefit to them.

The function of the Policy Committee is to de-
velop the program’s budget, approve the work pro-
gram, and appoint the Executive Committee.

The Executive Committee is to select a policy
consultant, approve a technical consultant contract-
ing plan, approve requests for proposals and consul-
tant selections, update the project’s budget and work
program, and make recommendations to the Policy

Committee.

Subcommittees deal with the technical proposals
and make recommendations to the full Exccutive
Committee for letting contracts.

The HELP System Development Program is am-
bitious and complex. The Policy and Management
Consultant Services elements arc a direct response to
these characteristics of the program. The policy con-
sultant will address policy issues that emerge during
the course of the program and will handle public
relations, educational and promolional activities.

The management consu
dinate the technical aspects of the program.

The generic AVI system selection is currently
scheduled to be completed in 1987. Within a few
months after this selection, the states along the Cres-
cent path are expected to have 10,000 test vehicles
from two hundred trucking companics equipped
ders. The demonstration continues
al evaluation of the project and

d by May of 1989.

private sect
represented

with transpon
through 1988. The fin
the report should be finishe

VII. HELP PROGRAM BENEFITS

kinds of benefits that arc possible

To reiterate the J ¢ po
Heavy Vehicle Electronic License

with the use of a
Plate System.
For Government:

Better tax auditing information.
Improved speed, weight and load enforce-
ment information.
Automatically recorded permits and safety
inspections.
Better data for
purposes.

For Industry:
Improved
for truck operal

planning and design

fleet management information
tors to monitor their vehicle
movement, weight and speed.

Reduced delays at Ports-of-Entry and
weigh stations, saving time and money for
the operators and causing fewer safety

hazards.
A reduction

recordkeeping.
A possibility of lower insurance rates due

to better tracking of stolen equipment.
Better highways with the use of better data
for superior roadway designs.

Trucking firms participating in Oregon’s demon-
stration project see as the two big advantages com-
ing from this system: time savings at weigh stations,
which they are already experiencing; and the pos-

in paperwork and




sibility of this system promoting fairer competition.
Most of the trucking industry operate within the
legal lm}ltS. There are, however, an increasing num-
ber of violators attempting to take advantage of the
system to gain a competitive edge. Because of these
violators, the industry as a whole suffers. First,
because the legal operators are at a competitive dis-
advantage, and second because the negative image
of the violators reflects on all operators.

IX. THE FUTURE OF HELP

Oregon is currently working on plans for auto-
mated ports-of-entry. The prototype will be the new-
est Oregon POE at Woodburn, south-bound on I-5.
This port is open 24 hours a day, year round, and
processes about 2000 trucks a day, with as many as
200 per hour at peak times. AVI, WIM, and AVC
will be combined with a Supervisory Computer and
various software and hardware packages to link the
technologies. In addition to the usual weighing func-
tions, personnel at POE’s also fulfill regulatory and
tax collecting functions. It is estimated that nine of
the thirteen manual tasks currently required of a
weighmaster per truck can be eliminated. With this
technology, 85% of the vehicles going through the
POE can be automatically processed, saving time for
both government and industry.

The promise of the benefits to be derived from a
system of this type is immense. Oregon is planning
for the future implementation of an automated vehi-
cle monitoring system, even if other states decide
that they do not have uses for this type of program.
Preliminary plans suggest the possibility of instru-
menting 100 bridges for the portable BWS system
and installing 100 in-ground piezo cable WIM.
Many of these installations may be interfaced with
AVI. With the information derived from such a sys-
tem, highway planning and designing would ‘be
greatly improved. The proper placement of these
!nStt?“atlt?ns shlould also go a long way toward elim-
Inating the scale bypass problem
velgri;lc overload p);gblerg. and, therefore, the

e multi-state Help System Develo, -
gram is essentially a coopgrative resemcﬁlzflgtd?n(:-
onstration project investigating the new tech-
nological tools available to gather pertinent heavy-
vehicle data. The purpose of research such as this is
not to reach conclusions, but to discover things that
are presently unknown. What we hope to learn from
the testing of the HELP system is what functional
and practical applications there are for automated
systems on the nation’s highways. Out of this and the
previously mentioned NCHRP study, transportation
professionals will gain insight into what it will take
to develop and implement a national vehicle moni-

toring system that may benefit both go
sy government and
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