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Design of pedestrian behavior detection system based on embedded platform
ZHANG Wenzhuo, WEI Tiancheng, CHEN Xiaofeng

(School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

[ Abstract] In order to improve the real - time performance of the monitoring system and reduce the consumption of human
resources, the development of pedestrian abnormal behavior detection system based on multi —core DSP platform is designed.
Through the improvement of the ViBe algorithm, the dead zone of the ViBe algorithm is solved, and the extraction of the motion
region is realized. Secondly, aiming at the problem of single feature in the process of pedestrian detection, based on the
characteristics of HOG feature and Haar—like feature, a HOG feature and Haar—like feature fusion method based on serial cascade
method are designed to form complementary advantages to ensure the accuracy of pedestrian detection. Then, aiming at the problem
that the traditional Hu moment does not have scale invariance, thus cannot adapt to the image scaling scene, the Hu invariant moment
is improved, the scale factor is eliminated, and the scale invariance is improved. Thereafter, An improved pedestrian anomaly
behavior detection algorithm based on Hu moment invariance is proposed, and several pedestrian behaviors are recognized. Finally,
a pedestrian abnormal behavior detection system based on multi—core DSP platform is designed. Through experimental tests, the
effectiveness of the system function is verified.
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Fig. 1 The “dead zone” phenomenon of traditional ViBe algorithm
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Fig. 2 Process of suppressing “dead zone” of ViBe algorithm
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Tab. 1 Statistics of pedestrian detection effect

FRAE2 Y TANBEC SRy ANRIER R/ % Bk % IR/ % RER/%
HOG 526 89.3 43 91.3 7.7

Haar-like 513 87.1 5.1 90.8 8.9
LBP 389 496 84.6 8.7 87.5 11.7

ARSI 531 90.2 35 94.2 5.2
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Tab. 2 Hu characteristic values of normal walking
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Tab. 4 Test accuracy
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