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Motion Object Detection Based Hagwon—Bus Boarding Danger Warning System
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Abstract - In this paper, a hagwon-bus boarding danger warning system based on computer vision is proposed to
protect children from an accident causing injuries or death. Three zones are defined and different algorithms are applied
to detect moving objects. In zone 1, a block-based entropy value is calculated using the absolute difference image
generated by the absolute differential estimation between background image and incoming video frame. In zone 2, an
effective and robust motion object tracking algorithm is performed based on the particle filter. Experimental results
demonstrate the efficient and effectively of the algorithm for moving object inspection in each zone.
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Fig. 2 Attached camera under side mirror of hagwon-bus
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Fig. 3 Entropy value for each block in Zone
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Fig. 4 Result of moving object inspection for zones 1 and 3
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Table 1 Recall and Precision

Insgggéion ggg‘j‘é Recall | Precision | frame/sec
DB1 1,3 1198 0.989 0.997 28.2
DB2 12,3 1120 0.983 0.998 28.1
DB3 12,3 549 0.984 0.957 29.7
DB4 1 1010 0.921 0.940 29.4
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