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Type Classification, Color Estimation, and Specific Target Detection
of Moving Objects on General Streets

OsAMU HASEGAWATL213 and TAKEO KANADET4:15

This paper describes a vision system that recognizes moving objects (cars and humans) on
general streets. The system classifies objects based on shape appearance and estimates their
colors from images of color video cameras set up toward a street. The input images were
obtained between 9:00 a.m. and 5:00 p.m. in fine or cloudy weather conditions. The types set
up in the system are {human, sedan, van, truck, mule (golf cart for workers), and others}, and
the colors are {red-orange-yellow, green, blue-lightblue, white-silver-gray, darkblue-darkgray-
black, and darkred-darkorange}. Moreover, the system can selectively extract specific targets,
such as FedEx vans, police cars, mail vans and others from objects based on classified and
estimated results. For classification and estimation, we cooperatively used a stochastic linear
discrimination method (Linear Discriminant Analysis: LDA) and a nonlinear decision rule
(weighted K-Nearest Neighbor rule: K-NN).
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(a) Input image and its segmentation.
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(b) A sample sequence of segmented and tracked target.
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Fig.1 Input image to the system and its segmentation.
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Fig.3 Sample images of specific targets.
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Fig.4 Appearance differences between under sunlight
and shadow.
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Table 1 Experimental results.
Human Sedan | Van | Truck Mule Others | Total Correct %

Human 67 0 0 0 0 7 74 67 90.5%

Sedan 0 33 2 0 0 0 35 33 94.2%

Van 0 1 24 0 0 0 25 24 96.0%

Truck 0 2 1 12 0 0 15 12 80.0%

Mule 0 0 0 0 15 1 16 15 93.8%

Others 0 2 0 0 0 13 15 13 86.7%

Total 180 164 91.1%
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Fig.6 Examples between segmentation errors and classi-
fied confidences (Squares are artificial errors).
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(a) A sample image of ovelapped cars #1.
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(b) A sample image of ovelapped cars #2.
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Fig.7 Examples of overlapped targets.
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Fig.8 Detection of specific target by type and color: (a) preset target, (b) non-

(b)yOOOO
(b) Taxi

preset target (yellow-sedan: taxi).

02 000000000
Table 2 Results of specific target detection.

Detection Rate False Alarm
FedEx Van 11/12 (91.0%) 3/88 (3.4%)
Mail Van 12/13 (92.3%) 7/87 (8.0%)
Police Car 16/17 (94.1%) 12/83 (14.5%)
Average 92.9% 8.5%
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