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¥ 1. Adaptive Multi-plane Homography

48 2% (9 px)

Ground
Frame Proposed Truth intersection 10U
1 2264 3464 2384 0.7129
2 5450 2768 2764 0.5068
3 5546 4357 3329 0.5064
4 6068 5243 4312 0.6161
5 5540 4246 3588 0.5789
6 4354 3436 2942 0.6068
7 4200 3330 2684 0.5539
8 4543 3621 2847 0.5355
9 4436 4147 2946 0.5226
avg 0.5711
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¥ 2. Ground Plane Homography #-& 23}

Ground

Frame Proposed Truth intersection 10U
1 2356 3464 1411 0.32
2 5849 2768 2211 0.3451
3 7266 5054 2503 0.255
4 6776 5243 3328 0.3829
5 6898 4246 2544 0.2958
6 5857 3436 2276 0.3244
7 5386 3330 1803 0.2608
8 5705 3621 1623 0.2107
9 4380 4147 1646 0.2392
avg 0.2927
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F 3. A% Yo BE HE HITE
AL LA 71E 4
Frame A g AT HIE AT HIE
1 4 3 75% 2 50%
2 6 5 83% 4 67 %
3 6 5 83% 3 50%
4 6 5 83% 4 67 %
5 7 6 100% 4 57%
6 5 5 100% 2 40%
7 5 4 80% 2 40%
8 6 5 83% 2 33%
9 7 5 71% 3 43%
avg 84% 50%
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Abstract

Localization and Detection on
Single View based on Adaptive
Multi—Plane Homography

KwangSoo Lee
Electrical and Computer Engineering

The Graduate School

Seoul National University

In this paper, we study multi—view vehicle detection using two
infrastructure cameras to obtain vehicle information in intersection.
In order to compensate for the narrow field of view for detection in
the previous research with multi—view cameras, detection and
localization are performed including single view areas.

In this case, we propose the vehicle detection and localization
method based on adaptive multi—plane homography for homography
error correction in a single view area. In this method, multi—plane
homography matrixes are created based on the ground plane data
and the height of the vehicle. And the multi—plane homographies
are generated by applying the different homography matrix to each

vehicle according to the features such as the vehicle’ s position and



the size of the vehicle in the image. Then the localization refinement
1s performed in a suitable form for the top view using the generated
multi—plane homographies. And the position of the vehicle is
determined.

This method was evaluated by using actual images of intersection
and performed in the entire range including single view regions.
The detection performance was improved by 68% compared with

the result obtained by single homography only.

Keywords : Multi—plane Homography, Multi Camera, Single View,
Intersection, Detection, Localization
Student Number : 2015—-20958
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