
TRANSPORTATION RESEARCH RECORD 1412 23 

Using Machine Vision (Video Imaging) 
Technology To Collect Transportation 
Data 

MICHAEL KYTE, ASHFAQ KHAN, AND KISHORE KAGOLANU 

The results of a series of tests of machine vision, or video imaging, 
technology in the measurement of various kinds of transportation 
data are presented. The Autoscope system is used to collect flow 
rate data at both interrupted and uninterrupted flow facilities and 
vehicle size data at a port of entry. The data are compared with 
manually measured data. The results show that machine vision 
techno_logy offers exc~llent potential for effectively and efficiently 
collectmg transportation data, particularly when combined with 
postprocessors that can identify special data characteristics such 
as vehicle paths or vehicle length or height. 

A variety of increasingly sophisticated systems have been de
veloped over the years to monitor and control transportation 
facility operations. Signalized intersections are now controlled 
using electronics to monitor vehicle arrivals and departures 
and to implement optimal timing schemes to minimize delays 
and encourage vehicle progression. Freeways are monitored 
and controlled using vehicle detection algorithms d~signed to 
identify congestion and other incidents that cause delay. 

A new generation of technology based on video imaging 
and machine vision concepts is being developed to improve 
the accuracy of measuring traffic flow conditions, to reduce 
the response time to changes in traffic conditions, and to 
eliminate the persistent maintenance problems that are com
mon to inductive loop in-pavement systems. One such tech
nology, the Autoscope system, was developed by the Uni
versity of Minnesota and Image Sensing Systems, Inc., and 
has been described by Michalopoulos et al. (J). The Univer
sity of Idaho has been using the Autoscope 2002 system since 
1991 to develop methods for automatically collecting traffic 
flow and delay data at intersections, to monitor freeway traffic 
operations, and to measure vehicle lengths and heights at 
ports of entry. Machine vision technology automates these 
processes by extracting traffic flow and vehicle size data di
rectly from video images. 

Machine vision technology combines video and computer 
technology to extract traffic data from video images. Video 
images (either live through an on-line video camera or on 
tape) are taken of traffic flowing through an intersection ·or 
along an arterial or highway. The images are transmitted from 
a video playback machine into a specially equipped personal 
computer. The personal computer, with a frame grabber board, 
takes the video image and digitizes and stores each image at 
a rate of 30 frames per second. A second computer, the Au
toscope, processes each digitized image. The Autoscope rec-
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ognizes the video content of the stationary background image 
and identifies any changes in the luminance as potential ve
hicle movements. Special algorithms sort out actual vehicle 
movements from other spurious or nonrelevant image changes. 
The user identifies detector locations (points at which he or 
she wants to measure traffic movements) on the video display 
using a mouse. The computer identifies all vehicle movements 
passing detector points that have been identified by the user. 
The computer stores the time that each detector is activated 
by a vehicle (i.e. when the presence of the vehicle is detected) 
and the duration of the presence detection. 

To measure turning movement flow rates, however, two 
other factors must be considered. First, additional detectors 
must be included that correspond to points along a path of 
travel through the intersection; second, the detector activa
tion times must be considered together so that possible vehicle 
movements or paths can be identified. Figure 1 shows an 
example of the data produced by Autoscope that can be used 
to identify a turning movement. Detector 0 is activated at 
8:00:03.253, and Detector 6 is activated 2.101 sec later. The 
event described by these consecutive detector activations is 
almost certainly a northbound left-turning movement, in the 
absence of other detector data. If other detectors have been 
activated during this time, however, the logic imbedded in 
the software must be able to identify this turning movement 
event out of other possible events. 

This postprocessing of the Autoscope data can be used to 
generate more complex information about the traffic flow 
characteristics by combining data from two or more detectors. 
Postprocessors can be developed that can produce, in addition 
to turning movement data, vehicle delay and queue lengths 
at an intersection, vehicle speeds along an arterial or freeway, 
or vehicle length, width, and height data at a port of entry. 
The common link in determining each of these data is the 
identification of a specified event by the analysis of patterns 
or sequences in the raw Autoscope detector data. For ex
ample, the simultaneous activation of seven detectors, with 
a known geometric relationship, might indicate a truck that 
is between 3.8 and 3.9 m in height. Or the timing of the 
consecutive activation of two detectors at a known distance 
apart might indicate a vehicle traveling at 45 km/hr. Once an 
event is characterized by a given sequence or pattern of de
tectors (and suitable time delays or constraints are accounted 
for), it can be identified by an organized search routine or 
algorithm applied to the raw Autoscope detector data. The 
general principle is this: the data from a given detector ac
tivation pattern is used to determine that the event has occurred. 
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The purpose of this paper is to report the results of a re
search project on the application of the Autoscope 2002 sys
tem to the measurement of three broad classes of transpor
tation data: uninterrupted traffic flow, interrupted traffic flow, 
and vehicle size. For each class of data, the following infor
mation is presented: (a) objective of each measurement test, 
(b) definition of variable(s) to be measured, (c) description 
of measurement methodology, ( d) presentation of results, and 
( e) discussion of results and summary of relevant conclusions. 

BACKGROUND 

Video Imaging Systems 

One of the first applications of video imaging technology in 
transportation was in 1978 when FHW A contracted with the 
Jet Propulsion Laboratory (JPL) to investigate the feasibility 
of using video sensors and image processing for automatic 
traffic monitoring. This study culminated in the development 
and testing of a breadboard system, the Wide Area Detection 
System (WADS), for vehicle detection and vehicle velocity 
measurement (2). Two studies were completed recently to 
evaluate currently available video imaging technologies for 
highway operations. One study, at ~he University of California 
at Berkeley, described the components, advantages, and dis
advantages of image processing technology for traffic data 
collection (2). The second study, conducted for the California 
Department of Transportation by the California Polytechnic 
State University, evaluated . the performance characteristics 
of several image processing technologies (3). This study iden
tified eight systems having good potential for analyzing traffic 
data. These systems include the Aspex Traffic Analysis Sys
tem (AT AS); the Camera and Computer Aided Traffic Sensor 
(CCATS) by Devlonics in Belgium; Sigru, developed by Eliop 
in Spain; the Traffic Analysis System (TAS); Titan, a French 
system under development by the Institut National de Re
cherche sur les Transports et leur Securite; Traffic Tracker; 
Tulip; and Autoscope. The study considered the performance 
of each system in measuring different traffic parameters under 
a variety of site conditions including congested flow, fog, 
snow, rain, nighttime, and poor lighting conditions. 

Autoscope Detect 10n Data 
Detll Act1vat10n Time Durat10n 

0 8:00:03.253 352 
6 8 :00 :05. 354 250 

FIGURE 1 Sample Autoscope detector 
layout and data file for turning movement 
data. 
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Applications of Video Imaging 

Several recent research projects have tested the use of video 
imaging technology for the collection of transportation data. 
At the Environmental Research Institute of Michigan (ERIM), 
Gilbert and Holmes developed real-time image processing 
algorithms for detecting and tracking vehicles in actual traffic 
settings ( 4). The principle that they used for vehicle detection 
was based on the comparison of the difference in illumination 
between a defined region of a scene and a passing vehicle. 
The background color of the scene is taken as the standard 
of reference, and any passing object with a different light 
intensity or color is detected as a vehicle. 

Frame differencing has been used successfully in two stud
ies. Vieren et al. used frame differencing to define the edges 
of moving vehicles in successive frames (5). Sethi and Brillhart 
employed video imaging technology to detect the noncon
forming behavior of vehicles on roadways in addition to pro
viding normal traffic statistics for traffic monitoring ( 6). They 
used frame differencing to identify centroids of vehicles for 
tracking. 

Troutbeck and Dods used the Video Detection Data Ac
quisition System (V ADAS) with video data collected from 
cameras mounted on a 10-m-high telescopic mast to determine 
vehicle paths (7). Taylor et al. also used VADAS for headway 
and speed data collection on freeways and parking lots (8). 

The University of Minnesota studied the performance of 
the Autoscope system for incident detection on a freeway (9). 
In this study, a 5.6-km machine vision laboratory with 38 
cameras was designed on Interstate 394 for deployment and 
validation of the incident detection system. The study re
ported a false alarm rate of only 3 percent. 

The application of video imaging has been used to evaluate 
pavement surface distress such as cracks, potholes, and 
depressions. As part of NCHRP Project 1-27, a system was 
developed to process video images to identify, quantify, and 
classify pavement distress in terms of types, severity, and 
extent (10). The results have shown an error of 5 to 17 percent, 
and in some instances it proved to be superior to the visual 
inspection method currently practiced by the personnel in this 
field. 

Koutsopoulos and El Sanhouri developed a method for 
automatic interpretation of asphalt pavement distresses, rec
orded on video or photographic film, with emphasis on seg
mentation and classification of digitized distress pavement 
images (11). Segmentation is the process of extracting objects 
of interest from the background, in this case the pavement 
distresses such as cracks and potholes, and classification is the 
process of identification of distress type. The preliminary re
sults from this study indicate that it is feasible to automate 
the process of pavement image analysis. 

Lu et al. have illustrated the application of image processing 
for measuring pedestrian volumes at intersections (12). They 
have developed an algorithm based on television image se
quence analysis that automatically counts the number of pe
destrians on crosswalks in daytime periods and automatically 
determines their volume. The tripwire method of detection is 
employed for this purpose. A band of pixels on the TV image 
corresponding to the crosswalk are placed perpendicular to the 
direction of pedestrian movement. A 94 percent accuracy rate 
was reported in the pedestrian volume measurements. 
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MEASUREMENT OF UNINTERRUPTED TRAFFIC 
FLOW 

One of the original motivations for developing the Autoscope 
system was to provide a more comprehensive method of mon
itoring and controlling freeway traffic operations. Inductive 
loop systems can provide the flow, speed, and occupancy data 
required by standard freeway traffic management systems, 
but machine vision technology offers two primary advantages 
over inductive loop technology: (a) the concern with main
tenance of in-pavement loop detectors is eliminated, and 
(b) the additional visual information available to traffic en
gineers monitoring the flow of traffic enables better decisions 
in incident response. 

Objective of Measurement Test and Variable To Be 
Measured 

The objective of measuring uninterrupted traffic flow is to 
determine how well the Autoscope system can measure free
way traffic flow rates as compared with manual counts mea
sured by an observer. In particular, the relative effectiveness 
of various detector layout configurations and camera angles 
was investigated. 

The variable to be measured in this test is vehicle volume, 
in vehicles per time period. 

TABLE 1 Uninterrupted Flow Data 

::::::::::::::·:::::::::::::::::::::;:.:-:-··· 
:::::::::::ne:tector:::::::::·: 

:<ofM~tM.i61f:' 

2 20 l Away H 
2 20 2 Away H 
2 20 3 Away v 
3 27 l Toward H 
3 27 2 Toward H 
4 60 1 Away H 
4 60 2 Away H 
4 60 3 Away H 
5 60 1 Away H 
5 60 2 Away H 
5 60 3 Away H 
7 60 1 Toward H 
7 60 2 Toward H 

Notes: 

·.··· 
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Description of Measurement Methodology 

Video cameras were located on overpasses at two locations 
on I-84 in Boise, Idaho, and videotapes were made for five 
time periods. Traffic was traveling away from the camera in 
three of the scenes and toward the camera in two of the scenes. 
Both horizontally and vertically oriented detectors were tested. 
(Horizontally oriented detectors are oriented perpendicular 
to the traffic flow, and vertically oriented detectors are ori
ented parallel to the flow.) Autoscope was used to collect 
flow rate data. To determine the accuracy of the Autoscope 
system, comparison counts were made using a personal com
puter and the Traffic Data Input Program (TDIP) (13). TDIP 
requires the user to press a key on the computer keyboard 
corresponding to ·a particular vehicle event, such as a vehicle 
passing a point in a given traffic lane. Like Autoscope, TDIP 
produces a data file of vehicle passage times for each event 
and summaries of flow rates for each movement that is 
monitored. 

Results 

The results of the volume counts from both Autoscope and 
TDIP are given in Table 1. The table includes 13 comparisons 
and shows the direction of the traffic flow with respect to the 

177 
177 
132 
179 
218 
820 
424 
872 
1306 
399 
1542 
1070 
1370 

174 
162 
174 
206 
230 
825 
431 
939 
1325 
419 
1627 
962 
1346 

-1.7 
-9.3 
24.1 
13. l 
5.2 
0.6 
1.6 
7.1 
1.4 
4.8 
5.2 

-11.2 
-1.8 

9.0 
11.8 
24.5 
15.9 
5.2 
2.4 
4.2 
7.5 
2.7 
6.3 
5.1 
18.9 
13.2 

Since neither the Autoscope data nor the TDIP data can be assumed to be completely accurate, percent errors cannot be 
calculated. Thus in the comparisons presented in this and subsequent tables, the terms deviation or correspondence are used. 
The Percenl Deviation is calculated with respect to the TDIP data. 
The MA.PD 5-Minule Da1a is the mean absolute percent deviation calculated between the TDIP and Autoscope data for each 
5-minute period for which data are available. 
Direction indicates whether traffic is traveling away from or toward the camera. 
De1ec1or orleniation indicates the orientation of the video detector with respect to the flow of traffic. Horizontal orientation 
(H) indicates that the detector is perpendicular to the flow of traffic; vertical orientation (V) indicates that the detector is 
parallel to the flow of traffic. 
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camera, the orientation of the video detector, and the volumes 
collected from Autoscope and from TD IP. 

Three categories should be noted. The first category shows 
the deviation calculations for the scenes in which traffic is 
moving away from the camera and the detector orientation 
is horizontal. The percentage deviation for these eight com
parisons ranged from 0.6 to 9.3 percent, with a mean of 4.0 
percent. The second category shows the deviation calculations 
for the scenes in which traffic is moving toward the camera 
and the detector orientation is horizontal. In this case, the 
percentage deviations were somewhat higher, ranging from 
1.8 to 13.1 percent. The third category shows the deviation 
for one scene in which traffic is moving away from the camera 
and the detector orientation is vertical. This configuration 
showed the highest percentage of deviation, 24.1 percent. 

Discussion of Results 

Autoscope clearly has the potential to produce accurate vol
ume counts as shown by the high level of correspondence with 
the manual volume counts, though care and experience are 
both needed in the development of optimal video detector 
layouts and camera placement. The most accurate measure
ments were obtained when the video camera was placed such 
that traffic was moving away from the camera and horizontal 
video detectors were used to collect the volume data. For this 
configuration, the mean deviation between Autoscope and 
TDIP volume counts was 4 percent. Mean absolute deviation 
for 5-min volume counts ranged from 2.4 to 11.8 percent. 

Less accurate measurements resulted when traffic was mov
ing toward the camera or when vertical detectors were used. 
Accuracy was also reduced when daytime light levels were 
low, such as in the early morning hours, as was the case for 
Scene 7 in Table 1. 

MEASUREMENT OF INTERRUPTED TRAFFIC 
FLOW 

Autoscope was also developed to detect vehicle presence at 
signalized· intersections as a replacement for inductive in
pavement loop detectors. In this set of tests, machine vision 
technology is used to measure both approach and turning 
movement flow rates at an intersection. Although the tech
nique used to measure approach flow rate is the same as 
reported for the freeway volume counts earlier, the turning 
movement counts involve the development of a postprocessor 
algorithm. 

Objective of Measurement Test and Variable To Be 
Measured 

The objective of these tests is to determine how well the 
Autoscope system can measure approach volumes and turning 
movement volumes as compared with manual counts mea
sured by an observer using TDIP. 

The variable to be measured in these tests is vehicle volume 
counts. 
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Description of Measurement Methodology 

Video cameras were placed at elevated locations near four 
stop-controlled intersections in Pullman, Washington, and 
Moscow, Idaho. In each case, a single video camera was used 
to record traffic movements through the entire intersection. 
Videotapes were made for 12 time periods. Video detectors 
were located on each approach; to estimate turning movement 
volumes, video detectors were also placed on the departure 
lane for each direction, as shown in Figure 2. An algorithm 
was developed to match entry and exit detectors that fit within 
a preset time range and that represented logical vehicle paths. 
The application of this algorithm to the raw Autoscope de
tector data yielded an estimate of turning movement volumes. 

To determine the accuracy of the Autoscope measurements 
and the turning movement postprocessor, TDIP was used to 
develop a corresponding set of approach volumes and turning 
movement counts. 

Results 

Although a freeway presents a relatively uncluttered traffic 
scene, an intersection scene can include a significant amount 
of potentially extraneous images, such as pedestrians. In ad
dition, vehicles do not always follow well-defined paths as 
they travel through an intersection. For this reason, the place
ment of the camera is crucial in obtaining a clear and unob
structed view of the vehicles. The height of the camera and 
angle of the camera view determine whether the image of 
each vehicle remains unoccluded by either other vehicles or 
other items that appear in the scene. The results of the com
parisons between the TDIP and Autoscope data reflect the 
importance of these factors. Table 2 gives the percentage of 
correspondence between the Autoscope and TDIP counts for 
each approach of the 12 unsignalized intersection cases that 
were studied. The percentage of correspondence varies widely 
from very poor levels (a low of 13 percent) to very good levels 
(90 percent and above). In general, those sites with good 
viewing angles (where good separation of vehicle images was 
achieved) and low pedestrian volumes, good correspondence 
levels (above 90 percent) were achieved. When viewing angles 

_J 
4 L 

6 3 

2 5 

7 0 

FIGURE 2 Sample detector layout for turning 
movement data (entry and exit detectors). 
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TABLE 2 Percentage Correspondence for Interrupted Flow Data Using TDIP and Autoscope 

91031501 70 68 90 95 
91070801 75 53 92 95 
91071901 82 67 95 95 

2 91031502 95 90 20 63 
91071101 93 73 40 84 
91071601 83 70 45 70 
91072301 92 63 20 64 

3 91071201 86 13 80 56 
91072201 76 26 75 77 
91072501 71 35 89 80 

4 91072601 53 94 94 
91073101 86 99 93 

Note: 
The data shown for each direction represent the percent correspondence between the TDIP data and the Autoscope data for 
the entire data collection period for each case cited. The TDIP data are used as the base for the correspondence calculation. 

were poor or pedestrian volumes were high, the resulting 
correspondence between Autoscope and TDIP was poor. 

Tables 3 and 4 present the turning movement volume counts 
from TDIP and from the Autoscope turning movement 
postprocessor algorithm for the unsignalized intersection sites 
for four 15-min periods. For the 21 cases in which the TDIP 
volumes exceeded 25 vehicles, the percentage deviations ranged 
from 0 to 21.6 percent, with a mean of 8.2 percent. 

Discussion of Results 

One of the major lessons learned during this part of the study 
was the importance of camera placement and viewing angle. 
To function successfully, the Autoscope system needs an 
unobstructed view of all vehicles passing through an inter-

TABLE 3 Turning Movement Count Comparisons, Eastbound 

section. In addition, detectors must be located such that the 
likely paths of pedestrians crossing through the intersection 
are avoided. If these criteria are satisfied, Autoscope can 
produce accurate approach volume and turning movement 
counts. 

MEASUREMENT OF VEHICLE HEIGHT 

Autoscope was not originally intended to measure vehicle size 
directly, but a process was developed as part of this research 
project to test how well Autoscope might perform this task. 
This information was of particular interest to the Idaho Trans
portation Department in monitoring the conformance of ve
hicles traveling through ports of entry in meeting legal size 
requirements. 

···········.·.·.·.··.·.·-:-:-:-:-:-:-·.:···:-·-·.···. ···········,·.·.· ... ·.·.·.·.·.·.·.·.·-:-:.:.;-·.·.··· -:-:-:-:-:·:· 

:+m:::·:rn:::~~J~iti:[J.fxf:§ >><• =<::f.J~~~™~~~::~~i.(M~i~~nr :=<1::::~9~4·:i~ifrt#.#!J :::v:::: 

91071601 0 0 2 3 2 
91071201 3 1 43 43 29 
91070801 2 1 75 80 3 
91071901 0 0 58 63 2 
91072201 3 0 38 42 29 
91072301 0 0 1 1 
91031501 1 2 94 96 5 
91031502 3 2 3 
91072501 5 49 51 35 
91072601 12 14 39 43 
91073101 21 25 82 89 0 

Note: 
The data shown above are the 15-minute volumes collected directly by TDIP and produced by the turning movement 
post-processor using the Autoscope data (AutoTum). 

1 
37 
2 
1 

33 
0 
5 
5 
43 

0 
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TABLE 4 Turning Movement Count Comparisons, Westbound 

.>•••••••••••••••••~································li. Wlillll~iliril w ··••• .•:w~~~Blml~ ···· ·········•·•. w;;i~liii~•~\iiiidt . : ,, ': : :_. ·:: ' .· iiiii: :-::-~~~'!'~ ::;:: ,, . . < < , "µµ.::::::::::::::::: 1 .::rn:::~~t~1~#B::::]. ~- .:::::::::: ,,. :::: ::::::::AJf6.T.~]' .. ·.·:: :::::::::=::::: ¥rlfil:':::'.: · · · · 
91071601 
91071201 
91070801 
91071901 
91072201 
91072301 
91031501 
91031502 
91072501 
91072601 
91073101 

Note: 

25 
14 
2 
2 
20 
12 
5 
26 
23 

0 

28 
13 
2 
3 
18 
18 
7 
7 
19 

0 

1 
46 
64 
52 
60 
0 
87 

71 

114 

0 
47 
66 
56 
68 
0 
88 

77 

111 

10 
4 
2 
0 
3 
4 
4 
13 
5 

42 

10 
1 
1 
1 
0 
10 
4 
4 
0 

47 

The data shown above are the 15-minute volumes collected directly by TDIP and produced by the turning movement 
post-processor using the Autoscope data (AutoTurn). 

Objective of Measurement Test and Variable To Be 
Measured 

The objective of this test is to determine how well Autoscope 
can measure vehicle height, and the variable to be measured 
is the height of the vehicle in meters. 

Description of Measurement Methodology 

The truck heights were measured manually by a standard 
measuring rod. Data were collected for 79 trucks, represent
ing a variety of truck types. 

Each truck was also videotaped as it passed through the 
port of entry. Reference points were marked on a utility pole 
at 0.3-m spacing in the camera field of view using colored 
tape. These points were used as a guide for locating video' 
detectors for the Autoscope measurements. The detector 
placement and measurement method are shown in Figure 3. 
Autoscope recorded the time that each of these detectors were 
turned on and off by the passage of the truck image. The 

Camera 

Cross-Sectional View 

9.14 m 

Truck 

height was estimated by noting the maximum number of de
tectors that were activated during each truck passage. Effects 
of camera angle. and site geometry were included in this mea
surement estimate. 

Results 

The times that each detector turned on and off were plotted 
for each truck. The result of this plot is a profile or representa
tion of the visual image of the truck. A sample plot for one 
trucks is shown in Figure 4. The shape of the truck compo
nents, both the cab and the trailer, are clearly visible. 

The field measurements were compared with the height 
measurements estimated by Autoscope. A histogram of the 
distribution of the measurement errors is given in Figure 5, 
which shows that for 70 of the 79 trucks studied, the measure
ment error between the actual measurement and the height 
measurement estimated from the Autoscope detector data is 
less than 10 percent. 

Light Post 

... 
3.83 m 

FIGURE 3 Truck height measurement method: actual truck height (A) is 
estimated from imagined height (8), using cross-sectional geometry shown. 
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01~4~4 01~4~6 01 :04:58 01 :04:59 
01 :04:55 0 1 :0 4 :5 7 0 1 :0 4 :5 8 0 1 :0 5 :0 0 

TIME 

• DET ON o DET OFF 

FIGURE 4 Sample truck profile, Truck 17. 

Discussion of Results 

An analysis of the measurements with the highest errors showed 
two common problems: 

1. Autoscope detected the truck exhaust pipe, which was 
not included in the manual measurement, and thus overes
timated the actual height. 

2. Cylindrically shaped light-colored trucks (typically oil or 
agricultural tank trucks) were not properly detected by Au
toscope, resulting in an underestimation of the height. The 
cause of this latter problem appears to be a some difficulty 
in differentiating the light intensity produced by the edge of 
the truck surface from the level produced by the pavement 
or background. 

VI 
.::/. 
u 
2 50 
I-

Figure 6 shows a plot of the actual measured height versus 
the height estimated by Autoscope, but it excludes the data 
for trucks that fit the two problem categories described earlier. 
The results shown in Figure 6 are very promising, particularly 
when it is noted that the detector grid consists of detectors 
that are spaced 0.3 m apart. Increased accuracy should be 
possible when more closely spaced grids are used. 

MEASUREMENT OF VEHICLE LENGTH 

Vehicle lengths were also measured using the Autoscope sys
tem. The results were compared with the data collected using 
standard manual field measurement methods. 

2 3 
Percent Error 

4 5 

FIGURES Distribution of percentage errors for truck height 
measurements. 



30 TRANSPORTATION RESEARCH RECORD 1412 

5 

4 

I 
:c 3 
CJ) D ·a; 
I 

0 2 
:::l 

u 
~ 

Q..1<'-~~~~~~~~~~~~~~~~~~~~~~~ 

0 2 3 4 5 
Autoscope Estimated Height (m) 

FIGURE 6 Comparison of actual and estimated truck heights, 
selected vehicles (shape and color) eliminated. 

Objective of Measurement Test and Variable To Be 
Measured 

The objective of this test is to determine the effectiveness of 
the Autoscope system in measuring vehicle length, and the 
variable to be measured is vehicle length in meters. 

Description of Measurement Methodology 

As in the vehicle height test, manual measurements of bumper
to-bumper vehicle length were made of 79 trucks at the Lew
iston port of entry. A video camera was placed approximately 
9.1 m from the truck lane to record the passage of the truck 
through the port of entry. The camera angle was established 
so that the entire truck image could be captured. The actual 
view of the truck passage was therefore not straight on, but 
somewhat oblique. 

18:08:00 

18:07:55 

18:07:50 

0 
D 

18:07:45 iii 
=: 

[p • 
18:07:40 • • 

• 
18:07:35 

D 

• 

To collect the Autoscope data, vertical video detectors were 
plotted at 1.5-m intervals along the path of the truck. As the 
truck progressed through the field of view, the detectors were 
activated in order from the left to the right of the field. The 
detector activation data are plotted on a time-distance dia
gram to indicate the progression of each truck through the 
detector chain. An example of this procedure is given in Fig
ure 7. The horizontal line noted by "Estimated Truck Length" 
in the figure represents the maximum number of detectors 
simultaneously activated during the time of truck passage. 

Results 

The maximum number of detectors activated by a truck pas
sage was plotted against the field measured length for each 
truck. This plot is shown in Figure 8. The correlation coef
ficient between the actual length of the truck and the number 

D [IJ 

ri ri D D D 
w . \. • • - • 
• \ 

Estimated Truck Length 

0 2 3 4 5 6 7 8 9 10 11 12 13 
Detector # 

• Detector Time On o Detector Time Off 

FIGURE 7 Truck length measurement. 
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FIGURE 8 Measured truck length versus number of activated 
detectors. 

of simultaneously activated detectors is 0.85, indicating a good 
level of correspondence between the actual length measure
ment and the Autoscope estimate. This is particularly en
couraging since the detector grid (with 1.5 m between each 
detector) was relatively coarse. Unfortunately, a direct esti
mation of the length using the Autoscope data was not pos
sible because of the obliqueness of the camera angle. 

Discussion of Results 

The test shows that there is potential for using video imaging 
to measure truck length. However, better camera placement 
will be required to obtain a more direct view of the truck 
image passing through the field of view. An improved ori
entation of the truck image will allow a calculation of the 
length from the site geometry. 

SUMMARY AND CONCLUSIONS 

The purpose of the paper is to present the results of a series 
of tests of the Autoscope 2002 video imaging system in col
lecting transportation data. The following is a summary of the 
primary results of this study: 

• Proper camera placement and the establishment of an 
obstructed view of all vehicles passing through the field of 
view are both essential to the successful collection of data 
using video imaging techniques. Occluded views of vehicles 
as well as the presence of extraneous images (such as pedes
trians) may degrade the quality of the results obtained. 

• Postprocessors have the potential to increase significantly 
the value of the data produced by a video imaging system by 
providing the analyst with additional information about a 
transportation system. 

• The results of the four measurement tests are promising: 
-In the measurement of freeway traffic volume counts, 

Autoscope produced data that varied from 0.6 to 9.3 per-

cent of manually collected data, when proper camera angle 
and detector configurations were selected. 

-Autoscope produced approach flow rates with corre
spondence levels of 90 percent or greater with manually 
collected data for unsignalized intersections when suitable 
camera angles were selected and when pedestrian volumes 
were low. 

- The turning movement postprocessor produced volume 
estimates that were within 8 percent of the manual counts. 

- Height estimates generated by Autoscope were within 
10 percent of the manual height measurements for 70 of 
the 79 trucks studied. 

-The correspondence between the manual length mea
surement and the number of simultaneously activated video 
detectors showed a correlation coefficient of 0.85. 

Clearly more work needs to be done in the validation of 
this system in a wider variety of situations and in the devel
opment of suitable postprocessors so that additional trans
portation data can be collected more efficiently and more 
accurately. But these initial results show good potential for 
machine vision as a tool in the collection of transportation 
data. 
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