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Moving Object Detection Using SURF and
Label Cluster Update in Active Camera
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Abstract: This paper proposes a moving object detection algorithm for active camera system that can be applied to mobile robot and
intelligent surveillance system. Most of moving object detection algorithms based on a stationary camera system. These algorithms
used fixed surveillance system that does not consider the motion of the background or robot tracking system that track pre-learned
object. Unlike the stationary camera system, the active camera system has a problem that is difficult to extract the moving object due
to the error occurred by the movement of camera. In order to overcome this problem, the motion of the camera was compensated by
using SURF and Pseudo Perspective model, and then the moving object is extracted efficiently using stochastic Label Cluster
transport model. This method is possible to detect moving object because that minimizes effect of the background movement. Our
approach proves robust and effective in terms of moving object detection in active camera system.

Keywords: moving object detection, active camera, SURF, pseudo perspective transforms
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Fig. 1. Stationary camera system and Active camera system.

(b) Active camera system
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Fig. 2. Moving object detection flow chart.
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2. SURF Feature Extraction
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derivative filter (b) Approximation box filter.
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Table 1. Experimental system.

CPU Intel Core 2 Quad
CPU 6600@ 2.40GHz
Memory 4GB
oS Window XP
Tools Visual Studio 2008
Camera Bumblebee XB3
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Fig. 7. Comparison of frame difference in active camera system.
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Fig. 8. CAM-Shift and Proposed algorithm result.
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Table 2. Moving object detection result in sample movies.

Name FTertiL Detect ]);:;?t ]?\]ect:eg(.:t Miss Iﬁt‘fgt
Moviel| 25 19 18 1 6 72
Movie2| 36 33 31 2 3 86.11
Movie3| 32 32 27 5 1 84.38
Movie4| 8l 56 50 6 25 61.73
Movie5| 33 24 21 3 11 63.64
Movie6| 56 40 32 8 16 57.14
Movie 7| 55 47 45 2 6 81.82

Movie8| 29 26 26 0 3 89.65
Average Detection Rate : 74.56%
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