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Adaptive background updating and shadow detection in traffic scenes

Wang Bin, Feng Yuanjing, Guo Haifeng, Zhang Guijun
Institute of Information Processing and Automation, Zhejiang University of Technology, Hangzhou 310023, China

Abstract: In this paper, we present a real-time background modeling framework for moving vehicle segmentation in traffic
surveillance scenes. First, we propose a new adaptive background modeling method called Balloon Model established in the
color space, which fixes the error of non-moving objects in the parameter models; second, an effective shadow detection ap-
proach is developed to detect shadows in traffic scenes, which adopts feature fusion method to achieve the segmentation of
vehicles. Compared to the other methods, this technique achieves a higher accuracy and is faster.

Key words: balloon model; adaptive background modeling; moving object detection; shadow detection
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Fig. 1 Algorithm framework of vehicle segmentation
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Fig. 2 Balloon Model in color space
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Fig. 3 Computational color model
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Fig. 4  The result of computational color model
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Fig. 5 Corner detection and corner mask
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Table 1 The sequences of image motion for test
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A S/ (pixel/s) 30 ~35 8 ~15 15 ~30 5~15 10 ~20
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23 (A} N T e M s 1 Sk T Atk
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Fig. 6 The result of moving pixel detection in waving cauliflower scene (Bean)

K7 R AR B R SE N Yz S G 2521 (Jiebai Overpass )
Fig. 7 Moving pixel detection with stable background (Jiebai Overpass)

K8 &A KEIF N sk 45 R (Highway I)
Fig. 8 Moving pixel detection with large shadows ( Highway I)
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Fig. 9 Vehicle segmentation with large shadows (Highway 1)
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Fig. 10 The results of moving image sequences in Table 1
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Table 2 Experimental results
/%
Highway 1 Highway II Jiebai Overpass Hangbai Overpass Genxin Overpass
J5 ik
n 4 ] 4 ] & n 3 n 3
spi!t] 59. 59 84.70 46.93  91.49 * s # # % *
Snptt 81.59 63.76 51.20 78.92 * s s s o o
DNM1 Y 69. 72 76.93 54.07 78.93 * * i s e e
DNM2!M" 75.49  62.38 60.24  72.50 * * # # # #
@ 88. 21 97. 00 n/a n/a * * * * * *
® 67.17 90. 19 n/a n/a * * * * * *
® 84. 98 88.97 n/a n/a B * * * % %
Proposed 1 93.21 92.23 75. 62 80. 55 93.75 89. 62 95. 03 90. 80 94. 00 92. 61
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