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Long Distance Vehicle Recognition and Tracking using Shadow
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ABSTRACT

This paper presents an algorithm for recognizing and tracking a vehicle at a distance using a monocular camera installed at the center of the windshield
of a vehicle to operate an autonomous vehicle in a racing. The vehicle is detected using the Haar feature, and the size and position of the vehicle are
determined by detecting the shadows at the bottom of the vehicle. The region around the recognized vehicle is determined as ROI (Region Of Interest) and
the vehicle shadow within the ROI is found and tracked in the next frame. Then the position, relative speed and direction of the vehicle are predicted.
Experimental results show that the vehicle is recognized with a recognition rate of over 90% at a distance of more than 100 meters.
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Table. 1 Vehicle recognition experiment results
Total Detection Max Recog
Det | Prames | Tracking | fEtechon | Ten
Frames
1 5,452 5,311 102m 0.974
2 6,145 5,345 84m 0951
3 3,124 3,001 102m 0.960
4 5,621 4,862 114m 0.864
5 4,312 3,949 104m 0.915
6 5,214 4,754 110m 0911
7 7317 7,034 118m 0.961
8 2,244 2,119 85m 0.944
9 6,317 5,648 104m 0.894
10 5,424 5,079 107m 0.936
11 5,312 4,968 105m 0.935
12 6,746 6,245 111m 0.925
13 2,111 2,004 75m 0.949
14 6,214 5,948 98m 0.957
15 8,452 6,379 106m 0.813
16 3,142 2,943 114m 0.936
17 4514 4311 108m 0.955
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