
License Plate Traffic Survey 
HOWARD McCANN and GARY MARING, Current Planning Division, 

U. S. Bureau of Public Roads 

This report describes a license plate, origin-destination traffic 
survey that was conducted in the area of Boston, Massachusetts, 
on January 13 and 14, 1968. During the survey, vehicle license 
plate numbers were recorded at four highway stations. A com
puter search determined the names and addresses of vehicle 
owners. Mail questionnaires were sent to 4,910 vehicle owners 
requesting information on these trips. Background information, 
operating procedures during the survey, results of the survey, 
and conclusions are presented. 

•THE COLLECTION and analysis of origin-destination data are essential to the high
way planning process. Home interviews and roadside interviews are currently the 
basic sources of these data. 

A method of surveying in which license plates are recorded is made economically 
possible by use of a computerized vehicle registration system. In this scheme license 
plates are recorded as vehicles pass highway stations, and questionnaires are sent to 
vehicle owners requesting information on the specific trips. The method depends on a 
rapid and inexpensive look-up of vehicle owners' names and addresses. Automated 
vehicle registration files, with plate numbers and owner identification on data process
ing cards or magnetic tape, make the look-up feasible. 

License plate origin-destination studies were conducted by the California Division 
of Highways as part of a freeway traffic survey in Los Angeles, and by the Bay Area 
Transportation Study in San Francisco. Available information indicates that the surveys 
were successful. 

In order to evaluate the procedure more fully, a field test was conducted in Massa
chusetts, where the Registry of Motor Vehicles maintains an automated vehicle regis
tration file. Two methods of recording plate numbers were tested, visual and photo
graphic, prior to the actual survey. These methods were evaluated under the conditions 
of high vehicle speeds and heavy traffic volumes. 

During the visual tests, one man equipped with field glasses read the numbers into 
a tape recorder. In another visual test, the numbers were recorded on coding sheets 
by a second man. Both visual tests had two basic flaws: (a) all license numbers could 
not be recorded when platoons of vehicles passed the station; and (b) multiple record
ing errors are likely to be introduced between the time the license plates are viewed 
and the time the keypunching of the plate numbers into data processing cards is com
pleted. 

Kodak Cine-Special 16-mm motion picture cameras were used in the photographic 
tests. The cameras were positioned both on the shoulder of the road and on the over
pass structures. Several film types, shutter speeds, and lenses were used. 

The camera position on the overpass structures appeared best, although shoulder 
operation could be feasible under certain conditions. The best pictures were obtained 
with a 1/400 sec shutter speed, a 6-in. telephoto lens, and a fast black and white film. 
Kodak TRI-K Reversal film, type ?278, was used: this film has an ASA rating of 200. 

Paper sponsored by Committee on Origin and Destination. 
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Dear Car Owner: 

U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL HIGHWAY ADMINISTRATION 

BUREAU OF PUBLIC "0ADS 

WASHINGTON, D.C. 20581 

The Bureau of Public Roads is conducting research to help engineers improve 
intercity highways. Your help is needed t~ tell us where your car was coming 
from and going to on when it was seen traveling out-
bound from Listed below are several questions 
concerning that trip. We would appreciate it very much if you would answer 
these questions and mail this form back to this office. No postage.is required. 

We cannot complete this important research unless you help by returning this 
information. Your cooperation is most important. You may be assured that 
the requested information concerning the travel of your vehicle will be held 
in the strictest confidence, 

Thank you for your help. 

Sincer~ly yours, 

F. C. 'furner 
Director of Public Roads 

Questionnaire 

1. What was the main purpose for this trip? (check one) 
Earning a living £:::! 
Family busines.s c:J 
Social, recreational ~ 
Educational, civic, religious t::::=' 

2. Composition of travel party: 
Total number of occupants including driver ____________________ ~ 
Age group Number 
Under 5 
5 - 18 
19 - 65 
Over 65 

3, In what place (city or township, and State) did your overall trip begin? 
City or township __ ................................................................ ~ 
State 

4. If this was an overnight trip, where did your trip start on the above date? 
City or township .................................................................... ---

State ------------------------------------------~ 
5, What place was the overall destination of this trip? This is normally 

the farthest point to which the vehicle was driven. 

City or township ----------------------------------~ State 

6, If the trip continued beyond the above date, at what place did you stop 
on the evening of this date? 

City or township ------------------------------------~ State 

Figure 1. Questionnaire for drivers of passenger care. 
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U, S, DEPARTMENT OF TRANSPORTATION 
FEDERAL HIGHWAY ADMINISTRATION 

Bureau of Public Roads 
Washington, D,C. 20591 

Vehicle License ---------~ 
Dear Truck Ovner1 

The Bureau of Public Roads is conducting research to help engineers improve intercity 
highways, Your help is needed to tell ue where your truck was coming from and going to 
on when it was aeen traveling outbound from ~---~~..,.,---
Li1ted below are several questions concerning that trip. We would appreciate it very 
much it you would answer these questions and mail this form back to this office, No 
poatage i1 required. 

We cannot complete this important research unless you help by returning this informaticn, 
Your cooperation is most important, You may be assured that the requested information 
concerning the travel or your vehicle will be held in the strictest confidence, 

Thank you tor your help. 

l. Was this an overnight trip? 

Sincerely yours, 

g~~ 
F. C. Turner 
Director of Public Roads 

Questionnaire 

Yea CJ No I::J 
2, Where did the trip start and end on the above date? 

Start City or township-------------------

~ City Q~ township --------------------~ 
3, Where did your overall trip start and end? 

Start City or tovnahip -------------------~ 
End City or tovnship -------------------

State 

State 

State 
State 

4, Wai thi1 trip made to or from a loading or unloading point? Yes .c:::;r No t:::J 
5, During this trip 1 W&I the vehicle empty or loaded? Empty ~ Loaded ~ 

6, What vaa the weight of the vehicle on this trip? 

Gro11 weight -----------weight of load ---------------

Empty weight: Paver unit Trailer-------------
Ara these ecale weigh~• L.m} or estimated weights "J::::}? 

7, It loaded, what Ca.Kldity wa1 carried? 
Farm, toreat and fish products Q, Sand, gravel, ores, petroleum, minerals CJ, 
Processed foods, beverage• and tobacco CJ, Manufactured products£:::/, 
Milled freight Q 1 Waste material Q 

a. Axle arrangement of vehicle (check one) 

•·D 

b.o 

c.o 

A"'I d.tJ 

a • 6 8 • ' • • 11ngleD 
dlla:l.0 e.o ..... '•& • 

8 f.O . ,, I 
9. Bo~ t;ype: 

Pickup J::::/1 flatbed£::::!, rack or livestock CJ, 
refrigerator van CJ• tank D, Other 0 

g,O 

j • • h. o 

• 
i,O Other 

dump CJ, van Q, 

10. Ie thi• DiUlti-1top vehicle uaed for delivery or pickup? Yes .J::::l No l:::::J 
Figure 2. Questionnaire for drivero of trucks. 

• 
• • 
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Sharp images of state names could be produced when the camera was set to cover one 
lane. When two lanes were covered the state names were not clear ly legible although 
the numbers were legible. Kodak Recordak 310 film readers were used to view the 
film. This is a desk-size reader, with a 9- by 12-in. screen. 

The photographic method of recording plate numbers was more complex than the 
visual method, but the chance of error was less in that cards were keypunched from 
the basic data source. In addition, all vehicles could be recorded regardless of traffic 
volumes or speeds. These advantages led to the decision to use the photographic method 
during the Massachusetts survey. During the tests and the survey, the film was ex
posed manually when vehicles passed focus points on the highway. Bursts of several 
frames were exposed for each vehicle. An electronic switch is being developed that 
exposes one frame as a vehicle crosses a road tube. 

SURVEY PROCEDURES 

Questionnair e Design 

Two ques~ibnnaires were prepared, one for owners of passenger cars and one for 
owners of trucks (Figs. 1 and 2). The questionnaires for automobile owners requested 
information concerning trip purpose, composition of travel party, and origin and des
tination of trip. The survey was related to intercity travel; therefore, the origin and 
destination were requested by city or township and state. The questionnaire for truck 
owners requested information on trip origin and destination, commodity, weight, axle 
arrangements, and body type. 

Survey Sites and Plate Number Recording 

The four survey sites selected were located on I-93 and I-95 north of Boston, on 
I-95 south of Boston, and on the Massachusetts Turnpike west of Boston (Fig. 3). The 
sites were considered representative of high-volume intercity highways. The survey 
was conducted for several hours on Saturday and Sunday, January 13 and 14, 1968. 
These days were chosen in anticipation of higher traffic volumes. 

License plates were recorded of vehicles traveling outbound from Boston. Cameras 
were used at all sites except at the site on the Massachusetts Turnpike where plate 

Figure 4. Position of cameras on overpass structure. Figure 5. Photograph of license plate. 



Figure 6. Film reader and keypunch operation. 
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numbers were recorded manually when 
vehicles stopped at toll gates. Figure 4 
shows camera positions on the overpass 
structure at I-95 south of Boston. 

Keypunching Operation 

The film was developed on the evening 
of January 14, and keypunching started 
that night. Both tasks were performed by 
private companies. Figure 5 shows a 
view of the film produced during the sur
vey. Five Recordak film readers were 
rented from Kodak and were used by the 
keypunch operators to view the film. Fig
ure 6 shows the reader and the keypunch
ing operation. 

One data processing card was punched 
for each vehicle. For Massachusetts ve
hicles, nine digits were punched on each 
card-six digits for the license number, 
one digit for station location, and two dig
its for job identification. For out-of
state vehicles, the state name abbrevia
tion was also punched. The operators 
manually advanced the filni and were able 
to punch about 300 cards per hour. Oc

casionally, plate numbers could not be distinguished on the film because the camera 
lens opening was improperly set, the vehicles changed lanes, or the plates were dirty . 
Keypunching was completed that night and the computer search started the next morn
ing, January 15, at the Massachusetts Registry of Motor Vehicles. 

Computer Search for Names and Addresses of Vehicle Owners 

During the computer operation, the input cards were first converted to magnetic 
tape. The data records were sorted by license plate number to match the order of 
plate numbers in the state's master file. The sorted tape was then compared with 
the master tapes. When a match occurred, the vehicle owner's name and address was 
placed on a tape that was used later for printing. 

The Massachusetts vehicle file has about three million entries on 35 reels of mag
netic tape. Each entry contains 168 characters. About seven hours of computer time 
is required to make a search through the entire file. This time is substantially the 
same regardless of how many plate numbers must be matched and addresses determined. 

TABLE 1 

QUESTIONNAlRES MAlLED 

State 

Massachusetts 
Automobile owners 
Truck owners 

Connecticut 
Maine 
New Hampshire 
New Jersey 
New York 
Rhode Island 
Vermont 

Total 

4,025 
105 

Number 

4,130 

150 
41 

150 
39 
98 

287 
15 

4,910 

TABLE 2 

RESPONSE RATE FOR MASSACHUSETTS 
VEHICLE OWNERS 

Vehicle Owners Number Percent 

Passenger car owners 
Total questionnaires mailed 
Returned 
Usable 
Unusable because of recording errors 
Undelivered 
Unusable for other reasons• 

Trucks owners 
Total questionnaires mailed 
Returned 

4,025 
2,609 
2,427 

69 
32 
81 

105 
62 

0 Such as vehicle was leased or questionnaire was incomplete. 

100.0 
64.8 
60.3 
1.7 
0.8 
2.0 

100.0 
59.0 
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TABLE 3 

RESPONSE RATE FOR OUT-OF-STATE 
VEHICLE OWNERS 

State 

Connecticut 

Maine 

New Hampshire 

New Jersey 

New York 

Rhode Island 

Vermont 

Mailed 

150 

41 

150 

39 

98 

287 

15 

Returned 

90 

32 

88 

24 

47 

178 

7 

Response Rate 
(percent) 

60.0 

78.0 

58. 7 

61. 5 

48.0 

62.0 

46. 7 

After the computer search was com
pleted, the vehicle owners' names and ad
dresses were printed. Both a listing and 
gummed lables were printed from the tape. 
Of the 4,428 Massachusetts plate numbers 
read into the computer, 4, 130 were matched 
with numbers in the file. The remaining 
298, 6. 7 percent of the vehicles, were 
missed either because there were errors 
in keypunching or because there were no 
records in the computer file. The com
puter file is updated frequently, but a 
small lag exists at all times. 

The state's openating costs for its GE 
415 computer are approximately $75 per 

hour, which represents all cost items including the leasing fee. The total cost to 
search the file, for any number of license plates, is therefore about $500. The ex
tensive search time for relatively few entries would be greatly reduced with a random
access storage device, such as a data cell, disk, or drum. With this device, records 
can be accessed directly rather than serially. In states with this computer capability, 
the retrieval of relatively few addresses could be accomplished in considerably less 
time than seven hours. 

Questionnaire Mailing Operation 

Gummed labels were manually att.ached to questionnaires, The first batch was 
mailed 30 hours after filming was completed. The remaining were mailed over a 
period of several days to measure the response rate as a function of the elapsed time 
between the trip and the receipt of the questionnaire. The mailing to Massachusetts 
residents was completed on January 20, one week after the first dav of the survev. 

License plate numbers of out-of-state vehicles were furnished to the appropriate 
states. Mailing for the out-of-state vehicles was completed on January 26. The num
ber of questionnaires mailed to Massachusetts residents and to residents of other 
states is given in Table 1. 

100 

2 

(Curve iR bHM.d on rt'lum8 from 2,812 qucelionnaires; excluded 
arc mailing on certain daye for which there were im~xacl counl, 
and out of ulalo mailingo of lroo thon 100 qucetionnairc8.) 

11 13 
Elapsed Time (days) 

Figure 7. Response rate of automobile owners by elapsed time between survey and day of mailing. 
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17 25 10 18 24 15 
January February March 

Figure 8. Date of response by automobile ownera for 700 questionnaires mailed January 15, 1968. 

RESULTS OF THE SURVEY 

Table 2 gives the overall response rate for Massachusetts vehicle owners. The 
automobile-owner response rate of 64.8 percent was reduced to 60.3 percent when un
usabie responses were eliminated. Table 3 gives the overall response rate for out
of-state vehicle owners. 

Figure 7 presents the overall automobile-owner response rate as a function of time 
elapsed between the survey and the mailing of the questionnaires. The response rate 
decreased from 74.0 percent for the questionnaires mailed 1 day after the survey to 
60 .0 percent for the questionnaires mailed 13 days later. Figure 8 shows the time of 
response for a group of 700 questionnaires mailed on January 15. Eighty percent of 
the eventual responses were received in Washington within 12 days after the mailing in 
Boston. 

Characteristics for nonrespondents must be considered in the expansion of sample 
results. One item of information, the distribution of the distance from their homes to 
locations observed, was known for all Massachusetts vehicle owners in the survey. A 
dissimilarity in this distribution for respondents and nonrespondents would indicate 
possible differences in trip length distribution. Such a finding would prohibit a uniform 
expansion of sample data. A chi-square analysis showed that the home-to-station dis
tributions for the respondents and nonrespondents could be accepted as similar on the 
0.10 confidence level (Tables 4 and 5 in the Appendix). Summaries of the data reported 
by the respondents are given in Tables 6 and 7 in the Appendix. 

CONCLUSION 

This pilot study indicates that the license plate traffic survey is a feasible method 
of obtaining travel characteristics of motorists. The response rate indicates the mo
torists' willingness to cooperate in this type of survey. A limited analysis of the dis
tribution of distance from registered address to highway station revealed no apparent 
difference between the respondents and nonrespondents. 

The method used to record license plate numbers depends on specific conditions. 
Where vehicle volumes and speeds are high, the photographic procedure appears to be 
the best. 
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To be feasible, the survey requires a rapid and inexpensive look-up of vehicle owners' 
names and addresses. Such a look-up is practical only in those states with an auto
mated vehicle registration file. 

In designing such a survey, one must consider those vehicles for which data will be 
difficult to obtain. These include vehicles registered in other states or those owned by 
leasing companies, government agencies, or private companies. 

License plate surveys have potential in other types of transportation studies. The 
plate look-up provides a mailing address for each vehicle observed at any location. 
Thus a trip table could be prepared for vehicles observed at parking lots in shopping 
centers, business districts, or recreational areas. Questionnaires could be sent to a 
small sample of vehicle owners to provide information on trip purpose, vehicle occu
pancy, and other characteristics. 
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Appendix 
(The tables on the following pages give the results of a chi-square analysis of the 
survey data and travel characteristics of vehicle owners who responded to the 
questionnaires.) 



TABLE 4 

CHI-SQUARE ANALYSIS-STATION l-95S CALCULATIONS 

Home to Station Respondents Nonrespondents Total 
(miles) Observed 

Observed Expected Observed Expected 

0 to 4 38 38.1 23 22.9 61 

5 to 9 91 86.9 48 52.1 139 

10 to 14 109 117.5 79 70.5 188 

15 to 19 56 60.6 41 36.4 97 

20 to 29 92 83.8 42 50.3 134 

30 to 39 25 21.9 10 13.1 35 

40 to 49 11 10.0 5 6.0 16 

50 and over _3 6.3 _7 3.8 ....!.Q_ 

Total 425 255 680 

TABLE 5 

CHI-SQUARE ANALYSIS-ALL STATIONS 

Station Chi-Square Degrees of Freedom 
Level of 

Significance 

I-95S 11.11 7 

Mass. Turnpike 7. 90 8 

I-95N 4.16 6 

I-93N 3.20 6 

0.10 

0.10 

0.50 

0.70 

. "(O-E)' Note : Chi-square ;=. L-1 -E- = l l.11, where 0 is observed and E is ex-

pected. With 7 degrees of freedom, this is significant to the 0.10 level. 

TABLE 6 

TRAVEL CHARACTERISTICS OF PASSENGER AUTOMOBILE OWNERS 

Characteristic Percent Characteristic 

Purpose of trip Age group of occupants (cont'd) 
Earning a living 17.6 19 to 64 
Family business 3 5.1 65 and over 
Social, recreational 39.9 Trip length distribution, miles Educational, civic, religious 7.4 

0 to 4 
Number of occupants 5 to 9 

1 34. 0 10 to 14 
2 35.3 15 to 19 
3 13.4 20 to 29 
4 9.7 30 to 39 
5 4.6 40 to 49 
6 and over 3.0 50 to 99 

Age group of occupants 100 to 249 
250 to 499 o to 4 6. 5 500 to 999 5 to 18 16.4 1, 000 and over 
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Percent 

72.9 
4.2 

0.0 
0.4 
3. 4 
9.0 

25.1 
15.3 
11.5 
19.8 
14.0 

1.3 
0.2 
0.0 



78 
TABLE 7 

TRAVEL CHARACTEIDSTICS OF MASSACHUSETTS TRUCK OWNERS 

Characteristic Percent Characteristic Percent 

Overnight trip Type of commodity 
Yes 3.5 Farm, forest 7.7 
No 96.5 Gravel, petroleum 34.6 

Empty or loaded vehicle Proc. foods, beverages 19.2 
Manufactured goods 28.9 

Empty 16.1 Mixed freight 5.8 
Loaded 64.3 
Both 19.6a Waste material 

Other 3.8 
Trip to or from loading or unload-

Vehicle used for pickup or delivery 
ing point Yes 68.1 

Yes 85.5 No 25.5 
No 14.5 Both 6.4a 

Gross weight .of vehicle, thousand lb Axle arrangement (Fig. 2) 
0 lo 5 19.2 2S 45.5 
5 to 10 15.4 3A 3.6 

10 to 20 5.8 281 7.3 
20 to 30 11. 5 2S2 25.4 
30 to 40 3.9 3Sl 
40 to 50 9.6 382 16.4 
50 to 60 5.8 2-2 
60 to 70 9.6 3Sl-2 
70 and over 19.2 other 1.8 

Weight of load, thousand lb Body type 
0 to 5 41. 7 Single pickup 10. 9 
5 to 10 6.3 Dual pickup 

10 to 20 6.2 Flatbed 
20 to 30 10.4 Rack or livestock 3.6 
30 to 40 6.2 Dump 
40 to 50 25.0 Van 34.5 
50 to 60 4.2 Refrigerator van 7.3 
60 to 70 Tank 36.4 
70 and over other 7.3 

0 aoth blcck:i were occosionc!!y chocked on these questions because the rss:pondents were not sure on which leg of 
the round trip they were observed. 




