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PREFACE 

The National Traffic Data Acquisition Conference 1994, (NATDAC 
, '94) was held in Rocky Hill, Connecticut on September 18-22, 1994. A 
broad range of topics was covered during the conference, including: 
ISTEA Management Systems, Intelligent Vehicle/~ighway System 
Applications, Geographic Information Systems, Traffic Data Collection 
Technologies, and Data Quality. Concurrent sessions were held on 
Traffic Data Collection, Data Quality, Needs and Uses of Traffic Data, 
and Advanced Data Collection Technology. There were 65 speakers, 
panelists and moderators involved in the program. Conference 
participants were bropght to three field locations for demonstrations of 
data collection equipment from 15 vendors. Over 25 vendors also 
maintained static displays and exhibits at the conference facility for 
participants to view. 

There were 348 registered participants for NATDAC '94 representing 
over 40 states, the federal government, academia and industry. Fifteen 
of the participants were from Canada and Europe. The conference was co- 
sponsored by the Connecticut Department of Transportation and the 
Federal Highway Administration. 

g The papers within this publication are a compilation of those 
presented at NATDAC '94. In order to make the publication manageable, 
it is divided into two volumes. Volume I contains all General Session 
papers. Volume I1 contains all Concurrent Session Papers. 

Thanks are hereby offered to all the speakers, participants and 
exhibitors who made the conference an outstanding success. - a& 8---,.- 
Dr. Charles E. Dougan, P. E. 
Manager, Office of Research d"- a Materials 
Connecticut Department of Transportation 
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SUMMATION: CONCURRENT SESSION, TRAFFIC DATA COLLECTION 

W Bill M. McCall, Iowa Transportation Center 

It was my pleasure to moderate Session 1A on traffic data collection. Six 

"? great papers have added materially to the national mileage for data 
collection. [Thomas] Black, Arkansas DOT, presented the new directions path 
that led his department to enjoy and expand the data collection program and 
increase quality, while at the same time, reducing the cost of the program 

** about 50 percent. 

Anne-Marie McDonnell, Connecticut DOT, presented the Connecticut DOT'S 

k 
experiences with weigh-in-motion. She shared with us a lot of the work that 
she and her staff accomplished on the highway, and that paper also adds to our 
thought processes. 

8": Douglas Terhune, Alaska DOT, discussed data collection, in general, and 
specifically spent some time on a topic that is critical to all of us in that 
he is comparing the difference between static weight and weights predicted by 
weigh-in-motion and the differences those pieces of data cause in pavement 

% design. In other words, what does standard deviation mean? Is it an extra 
inch? Is it an extra two inches? An extra half inch? 

John Hamrick, Idaho DOT, talked a little bit about his experience with 
,SK portable weigh-in-motion and calibration. 

Bruce Harvey, Georgia Institute of Technology, discussed the accuracy of the 
BC federally sponsored automatic vehicle classification study [involving] nine 

vendors, and systems. And Bruce has organized his results and ranked the 
performance of those pieces of equipment. The final report is in the hands of 
FHWA for final approval, and perhaps will be released in October of this year. 

lo* 
Herbert Weinblatt, Cambridge Systematics, discussed continuous monitoring 
sites in four states. [He] cautioned us [that] perhaps we are not obtaining 
the accuracy that we think we have from continuous monitoring sites. 

I encourage you to read all these papers. It [was] a good session, and again, 
must reading for all. Thank you. 
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INTEGRATED TRAFFIC DATA COLLECTION MANAGEMENT: 

'414 
A NEW DIRECTION 
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The title of this paper, Integrated 
TraffSc Data Collection Manage- 
ment - A New Direction, refers 
t o  an idea which is neither 
original to me or new. Over the 
last four years I have discussed 
this concept to a smaller degree 
with many people both inside and 
outside my Department. About 
four years ago I suggested to one 
of the Department's field supervi- 
sors that we combine the ATR and 
Speed Data Collection Programs in 
order to save resources. In re- 
sponse to this the supervisor told 
me that traffic recorders have been 
improved to such an extent that i t 
ought to be possible to combine all 
our permanent data collection pro- 
grams into one family of sites in 
order to make maximum benefits 
from the use of our resources. 
From this point we began to evalu- 
ate the cost of  our existing data 
collection programs and the cost of 
converting several of  the 
Department's traffic data collection 
programs into remotely operated 
coincident data collection installa- 
tions, in order to estimate the po- 
tential costs and benefits. 

In October 1992 the Federal High- 
way Administration published a re- 
vision of the Traffic Monitoring 
Guide (TMG). In the Guide Objec- 
tives to this document the follow- 
ing was written: 

'The second objective of this guide 
i s  to change our perception of traf- 
fic counting, vehicle classification, 
and truck weighing as being sepa- 
rate activities to the recognition of 
these activities as pan of a related 
set of  traffic characteristic monitor- 
ing functions. 

More than being an advocate o f  a 
unified approach for the gathering 
of trafiic characteristic data, this 
Guide provides specific recommen- 
dations on the number, extent, and 
duration of such monitoring. Fur- 
ther, the design of the data moni- 
toring is set up in an interrelated 
and hierarchical fashion. Truck 
weighing sessions are selected as a 
subset of vehicfe classification ses- 
sions. Vehicle classification ses- 
sions, in turn, are a subset of 
volume counting sessions. This 
'nesting' of sessions leads to 
economies o f  operation. For ex- 
ample, truck weighing locations 
will serve to gathera portion of the 
vehicle class and volume count 
data called for by the sample de- 
sign. Similarly, vehicle classifica- 
tion sessions will provide needed 
volume count data." 

As you can tell from these state- 
ments taken from the TMC, the 
FHWA is encouraging the States to 
move toward more interrelated 
data collection programs in order 
to improve both the quality and ef- 
ficiency of traffic data collection 
activities. Following publication of 
this TMt  the need for streamlining 
our data collection programs be- 
came even more apparent with the 
advent of  Intermodal Surface Trans- 
portation Efficiency Act (ISTEA). 
The implementation of the six man- 
agement areas of ISTEA wit1 in part 
depend on the ability of the States 
to proviae high quality transporta- 
tion data, and toward that end the 
streamlining of the existing traffic 
data collection programs have the 
potential to save manpower and 
costs which can be reallocated to 
ISTEA. 

th is paper is one approach being 
implemented in Arkansas to make 
the Traffic Data Collection person- 
nel more productive by reducing 
the number of data collection sites 
needed for permanent data collec- 
tion programs, eiiminating many of 
the labor intensive data coihction 
activities and replacing them with 
automatic data collection recorders 
and automatic data collection, and 
improving both the quality and 
quantity of traffic data collected. 
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DATA The nature and size of traffic data the application of WIM technolo- 
collection programs i n  this country gies. The states have been encour- 

a* COL.LECTION varies significantly from state to aged to achieve WIM accuracy's of 
: IN THE USA state. One characteristic of the pro- &lo% for weight data and in the fu- 

grams which seems consistent ture may be required to achieve 
i*I, throughout the country, however, this or greater accuracy's. The 

is  that the number of programs and Speed Program in many of the The data collection needs for those pro- states is designed to produce sta- 
-, Scatter-Gun grams seems to gradually be grow- tistics which show that average 

Approach ing for a wide variety of purposes. speeds on certain highways are 
controlled within a certain range in 

"5L Traditional data types normally as- order to avoid the threat of mon- 
sociated with traffic data collection etary penalties. Speed data collec- I 

are volume counts, vehicle classifi- tion reporting is  now being 
-4 cations, vehicle speed data, and extended to include interstate high- 

axle weight data. The ways we cot- ways with all sites monitored quar- 

us+ 
lect this data has changed with terly. The Highway Performance 
technology and the evolution of the Monitorjng System (HPMS) encom- 
traffic streams on various traffic passes all these data types as well 

P, 
corridors, however, the data types as hundreds of vehicle classifica- 
remain the same. tions annually and Pavement 

I 

roughness data. Add to all these 

*a 
The demands for traffic data has programs, a coverage count pro- 

> * changed dramaticatty over the * gram, special needs program, a 

years. Automatic Traffic Recorder highway jnvento6 program, a 

? 
(ATR) programs ih our States have needs invient~ry pragram, the Stra- 

1 all gone to permanent remotely op- tegic nighway Research Program 
erated volume counters and classi- (SHRP), and man&or;her Individual 

r01 fiers. Although the numbers of AIR state programs, and a quantifica- 
data collection sites may have in- tion of the state's data collection 
creased or decreased in any par- program begins to take shape. 

km ticular state, recent user demands 
for information from these sites These programs did not just de- 
has steadily increased with user de- velop concurrently in recent years, 

"+1 rnands for accuracy's o f f  5%, and but evolved individually over sev- 

1 even more recently demands of eral decades. Unfortunately, each 
43%. The Weigh-In-Motion (WIM) program was administered by a 

a data collectjon program's roots 
? 

separate group within FHWA. And, 
1 originate from the loadometer stud- in many of the states individual 

ies which substantially ended programs were also administered 
;*84 nearly a decade ago. Even though by different sections. Individual 

the data collected by the historical and/or random selection 
loadometer studies and WIM stud- processes were used to determine 

9 ies may not be exactly equivalent, the number and identify locations 
the needs for larger volukes of of data collection sites for each 
axle weight data collected from a separate program, In addition, inde- 
more representative cross section pendent data processing and report 
of the traffic stream necessitated formats were often developed on 

%n 
E 9 
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an individual program basis, even and methods for each program es- jk: 
ri 

when more than one program used tablished. 
the same types of data. This tradi- ::; f 
tional way of establishing traffic I f  traffic data collection continues f ;  

data collection programs for each to evolve in this fashion with the 
state amounts to a scatter gun ap- limited resources available, the fu- !t @a 

proach which adds a pattern of data ture of annual traffic data collec- & 

collection sites to the state map, tion in each state may wind up 
Figure I . ,  for each program, and re- being the determination of which F 

suits in an additional new layer of programs get skipped each year. t; 
labor, equipment requirements, 

@4 
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HOLISM AND The idea of integrating traffic data that the simplest, most economical, 
8 
b * wq 

collection programs to improve valid solution is the best, to sug- 
PARSIMONY both the quality and efficiency of gest that a reduction in complexity 

data collection is not new. Almost resulting from a simple solution 
1 $4 

anytime State and Federal data cot- i s  many times worth the relatively 
New Directions iection personnel get together con- small losses of efficiency or infor- 9 

For Traffic versations include discussions of mation. 41 
the value of relating data collection 

Data CoZZecti~n programs, as well as complaints re- It's obvious from the suggestions 

Management garding the failure to consider ex- being made in the TMG that FHWA 
isting data collection programs has actually been listening to what 
when creating new or modifying the states have been saying and h 
existing programs. One of the more are prepared to make adjustments kj 

recent examples of a new program in their thinking to meet future 
created without significant consid- traffic data needs. The conclusions 
erations of existing programs is the which seem to be made regarding a 
SHRP Program. loss of efficiency and information 

from the concept of Parsimony may 4 ti$ 
In the latest Traffic Monitoring be an overstatement in traffic data 
Guide, October 1992, (TMC) (Refer- collection. The assumption that in- 4 
ence 1 .) the suggestion of relating dependently developed traffic data #j & 
permanent traffic data collection collection programs provide the 
programs actually came out of the most reliable accurate data does 
closet, so to speak. FHWA intro- not consider the purposes behind 1 
duced the concept of Holism, the the programs themselves. Traffic 
whole is much more than the sum volume, classification, speed and 
of its parts, to suggest that pro- axle weight data are related to the 
gram integration was far superior same traffic streams. And these 
to program separation. And, the data types are utilized together for 
concept of Parsimony, the belief highway planning, design, and 1 $it 
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maintenance applications. By devel- segments maximizing the ability to 
oping separate programs to collect relate the various data types and 

"~r, these varied data types, the differ- the value and accuracy of the vol- 
t ent types of data are most often 

' 
ume, classification, and load data 

collected at separate sites, rninimiz- projections. In other words, inte- 
4g ing the ability to relate the various grating our data collection programs 

data types and reducing the reli- may result in an increase in the ef- 
ability of the projections and reports ficiency and accuracy of the projec- 

w made from the combined data tions made from the statistics 
types. By integrating the programs, created from this data, while reduc- 
various types of traffic data can be ing the relative cost and labor re- 

1 
collected in concurrent highway quired to collect it. 

I 

xabi 

I 
I 

gP 

MULTI- Many factors affect the state's abil- this task. However, no one can per- 

7 ity to provide traffic data and high- form this task without adequate 
PROGRAM way information For the various resources, therefore, the justifica- 

TRAFFIC users. Innovations and improve- tion (Appendix C. & D.) for these I 

w ments in technology are ever in- programs becomes very important! 
DATA creasing the capabilities and Fortunately, current social and eco- 

COLLECTION opportunities to operate more ef- nomic conditions provide us with a 
w ficient and responsive Traffic lot of justification. Many of our de- 

MAKES SENSE Monitoring Systems for Highways partments have reduction in force 
(TMS/H). Factors influencing this policies, and departmental person- 

wl endeavor include the financial re- nel are constantly being asked to 
sources, personnel available, po- find ways to improve efficiency and 
litical considerations, individual cut expenses. ~he 'way  we can re- 

m% 
t program data collection needs, duce the labor force for the work 

level o f  technological develop- we perform i s  to make our existing 
ments, and willingness of the state personnel more productive, thereby, 

iw; 

, to support data collection efforts. reducing the need for additional 
Some factors may be affected by labor to perform additional data col- 

a* 
other factors, such as the state sup- Iection for existing programs and 
port and political considerations the management ,areas of ISTW. 
may be affected by the economic This can be done through better 

+a and practical factors disclosed in a management of existing resources 
justification made for improve- and the application of modern tech- 
ments in the traffic data collection nology to expand the capabilities 

"* program. of our existing personnel. As our 
users demand greater volumes of 

As Engineers and Technicians we more accurate data and the number 
w do not control all the factors affect- o f  users increase, the application of 

ing the resources available to do state-of-the-art technology for inte- 
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!F g- 
grated traffic data collection pro- any effort or expense. Many state .$ 

grams reduces the cost of data col- highway department managers are 
lection by improving efficiency, not practicing engineers or techni- B &; 
reducing labor requirements, cians themselves and are not inter- 6. 

eliminating duplication, and allow- ested in the specifics of this job. 
ing for improved data collection Therefore, they tend to believe that fg *, 

p2 management. With existing tech- all the traffic data collection 
nology and experience available to needed will be done according to 

3 the states and FHWA, management their orders regardless of the re- k? 
Q can be shown how to do the job sources provided. In the past short 

with existing departmental person- cuts have been taken to satisfy d 
nel at a relatively lower cost. these managers which has led r," ' : 

them to  look at this activity as a b y .  

One word of caution here - We nonprofessional enterprise, and r 
can't show management how to has caused them to develop un- 8; "," 

do this job for nothing, however, reasonable expectations. Let's 
they can be shown how to do it conduct ourselves in the future in c 

$f: better and at the same time more a way that does not add to these t :  - r /  

efficiently. Therefore, let's be unrealistic expectations, and that 
careful not to mislead anyone ultimately provides departmental ns9 

dl 
into thinking that adequate traffic personnel with the resources and .& 
data collection is a by-product opportunities to do the traffic data 
which can be achieved without collection requested by users. @i 

$4 

ISTEA The Intermodal Surface Transports- Traffic Monitoring System for High- 
5-& 

tion Efficiency Act (ISTEA), the cur- ways (TMS/H). There is  not suffi- 
MANAGEMENT rent Federal highway program, is cient time to discuss any of these 

R S": 
SYSTEMS creating six management systems systems in detail in this paper, and 

. 

in addition to the existing traffic any discussion of them would be 
data collection programs. These are premature at this time, since they B $$I 

It's Time For comprised of the pavement man- are currently in the process of be- 
agement system (PMS), bridge man- ing designed at the state level. 

Planning agement system (BMS), public However, the assumption can be 
transportation management system made that many of these systems 

I 
Not Panic (PTMS, safety management system will require additional traffic data 

(SMS), intermodal management sy s- over that currently being collected, 
tem (IMS), and the congestion man- and all systems wilt ultimately 
agement system (CMS). In addition share traffic data collected with the 
to these management areas, the TM5jl-l. Initially, the states thought I 

&# 

current programs and the means by that data for these systems would 

1 which the traffic data collection is  be cotlected without any additional 
provided for under ISTEA, is the cost, however, as the specifics of 

!$ 
*% 
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each system are determined it ap- system before the TMS/H plan is  
pears that additional data collec- completed. It i s  crucial that each 

IS* tion over and above the current state coordinate the planning of all 
traffic data collection activities will the management systems and the 
be needed. In creating the plan for TMS/H simultaneously in order to 

9 the TMS/H it is incumbent upon provide the necessary data when 
I each state to determine how t o  needed for all state and federal us- 

best utilize existing resources to ers. For current planning purposes 
perform the necessary data colfec- at the state level the TMS/H should 
tions while minimizing the need to be treated as a seventh manage- 
increase data collection personnel ment system. 

% and sosts. 
When planning the TMS/H, never 

Maximum integration of the current overlook any potential uses for the 
w 

traffic data collection programs in current data being collected so that 
the TMS/H has the potential to re- state forces can avoid duplication 

w lease significant amounts of per- of efforts and maximize the ben- 
sonnel resources to be utilized in efits of the traffic data being col- 
other traffic data collection activi- lected. Remember, traffic data i s  

.W ties which may be required for used for planning, design, mainte- 
these six management areas. The nance, and enforcement. By identi- 
plan for the TMSJH is scheduled for fying all beneficial uses for the 

17 completion along with the six man- data collected, maximum benefits 
agement areas, therefore, the of the data collection activities can 
states do not have the luxury of be obtained and additional sources 

a- waiting to see what data i s  going to of financing for equipment and op- 
be requested by each management erations may be discovered. 

'msr 

* 

- ONE With the installation of the SHRP tage o f  the State's equipment 
Program in Arkansas it was ob- investment. AHTD personnel ex- SUGGESTED served by Arkansas State Highway panded on the experience gained in 

7 PROPOSAL and Transportation Department the SHRP program by investigating 
(AHTD) personnel that the equip- the possibility of combining perma- 
ment used could provide data for nent data collection programs, i. e. 

irrF* The Bottom several traffic data collection pro- ATR, WIM, HPMS, Speed Data, etc., 
grams as well as information for into multi-program data collection 

Line enforcement froti integrated traffic sites. Since many of  these pro- 
U( data collection sites. A few of the grams are operated primarily with 

I 

SHRP sites were instrumented and labor intensive technoiogies, sig- 
have been operated as integrated nificant reductions in personnel 

a ~ 1  multi-program data coflection in- and support costs were immedi- 
I stallations to take maximum advan- atelyLidentified. 

9 f "a 
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I 
After the publication of the revised 5. The sites selected for the ATR 

$j 
TMG, and the announcement o f  and WIM Programs were then re- I I 

I I 

ISTEA, the Department decided to viewed to determine their ad- 
* look for new ways to reduce labor equacy for the Speed Data 

I 
I and costs. AHTD personnel were Program. 

1 
, 

asked to propose some cost cut- 
ting and labor saving innovations, 6. Additional sites were selected 
thereby leading the way to the pro- from other existing data collec- 
posal for the development of inte- tion program sites to complete 

I grated multi-program data the expanded Speed Data Collec- 
collection sites. Following the tion Program. 
preliminary proposal, the Depart- 
ment prepared a draft plan which The final draft program was tabu- 
combined the ATR, W1M, Speed lated and submitted as a proposal 
Data, any associated vehicle classi- for the traffic data collection pro- 
fication sites, and most of the SHRP grams for the ATR, WIM, Speed 
sites into a family of data collection Data, Quarterly Vehicle Classifica- 

I installations which eliminate the tion, and most of the SHRP Program ;, 
I less efficient labor intensive meth- sites. 

ods currently ehployed. 
The final preliminary proposed traf- 

The basic steps followed in this en- fic data collection program, Figure 
deavor are as fallows: II., amounts to approximately 50 

ATR, 48 WIM, 45 Speed Data, 1 1 
1. Because of the traffic history al- SHRP, 65 HPMS Classification, and 

ready co(lected , the ATR sites 1 1 Quarterly Classification sites, 
were chosen for upgrading to incorporated into 48 Automatic 

I multi-program sites. Weight and Classification System 
I (AWACS) and 1 7 Automatic Vehicle 
I 2. Existing ATR sites were catego- Classification (AVC) sites. In other 
I rized according to highway sys- words, the equivaient of approxi- 

tem in order to identify 
I mately 180 current traffic data col- 

deficiencies in the coverage of lection sites, most of which are 
I the existing program. (Appen- being collected with labor intensive 
1 dix A.) technology, can be replaced by 65 
I 
1 

remotely operated traffic data col- 
3. A statistical procedure, based on lection systems, 

I axle weight data, was used to 

1 select the minimum number of The total benefits of this proposal, 
sites needed to sample thestate however can not be described by a 
highway system for the WIM Pro- simple comparison of the number 
gram. (Appendix 6.) of existing sites to those proposed. 

I 
k Each program wifl be affected in a 

4. Additional sites were selected, number of ways. 
over the existing ATR Program, 
from other data collection pro- The type of data collected for the 
gram sites to complete the pro- ATR Program will change from con- 
posed ATR and WIM Programs. tinuous volume counts currently 
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being collected to continuous ve- speed data collection and convert 
hicle classification data. Also, this it to remotely operated sites. The 

w proposal will eliminate the need for Speed Data Collection Program has 
on site retrieval of data by AHTD recently been changed to include 
personnel, and provide for the col- reporting of Interstate highways 

I* lection of vehicle classification data (65 mph) as well as 55  mph routes. 
'by telemetry, thereby substantially Also the entire program has been 
reducing the labor currently re- converted to be collected quarterly 

M 
quired. All 65 traffic data co!lection rather than part quarterly and part 
sites will be capable o f  collecting annually. The number o f  sites in 
continuous traffk data adequate Arkansas has increased from 34 to 

"84 
for the ATR Program. 45. This proposal would allow the 

I expansion of this program without 

1D. 
The effect on the WIM program is  any addition increases in person- 
even more dramatic. WIM has been nel, and would incorporate it with 
collected in Arkansas and through other programs to eliminate the 

"i 
much of the Country with portable proliferation o f  additional data col- 

1 AWACS systems. The portable lection sites. 
equipment, support vehicles, state 

ii~; crews, state highway district sup- Approximately eleven of these sites 
port, and all necessary field per are SHRP Program sites in addition 
diem and support is elimlnated. to other data collection programs. 

ta* Even more important in Arkansas, 
this proposal converts the WIM The estimated cost of operating the 
data collection from a 90 site three existing data collection programs i s  

jPc year data collection program, 30 approximately $420,000 annually. 
sites per year, to an annual data The revised cost of operating these 
collectiun program, at approxi- same programs, with integrated 

* mately 48 sites with the ultimate traffic data collection sites, is ap- 
duration of each sample increased proximately $293,000 annually. 
from 48 hours to 7-days. The corn- These revised costs include the 

m parison of  the size of the WiM Pro- amortized investment and operat- 
gram based on the hurnber of sites, ing costs for the proposed traffic 
90 to 48, is also misleading. Be- data collection installations over 

?Zn cause of the way data collection a ten year design life, personnel, 
sites are numbered for divided maintenance, and utilities. Since 
highways, the 48 WIM sites pro- 

up*l 

the existing programs are already 
posed actually compares to more instrumented no additional costs 
than 70 sites under the existing were included for replacement of 
program. In other words instead of equipment with the current pro- 

m 
collecting about 30 WIM sites annu- grams. Therefore, the cost savings, 
ally under the existing program, approximately 30%, for the inte- 

-a 
the state would actually be collect- grated multi-program sites is a con- 
ing the equivalent of over 70 sites servative estimate. No value was 
annually. assessed to this comparison for the 

~a increased volume or quality of traf- 
The effect on the Speed Data Pro- fic data collected at the integrated 
gram is to virtually eliminate portable sites. 

.x 
















































































































































































































































































































































































































































































































































































































































































































































































































































































