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Abstract The background difference method based on Kalman filtering cannot adapt to the background update and
it is sensitive to light changes and object moving. A modified background subtraction algorithm based on the idea of
classification is proposed. First, the initial background model is gotten by averaging the first N frames of the video
sequence images. Then, the difference image is obtained from the difference between the Kth image and the
background image. The difference image is split into foreground and background blocks for two times and the
classification criteria are the mean value and standard deviation. The foreground blocks are finely segmented based
on a single pixel, and the moving targets region is determined. Finally, the adaptive background updating is
conducted according to the gray value information between adjacent frames. The experimental results show that the
proposed algorithm can effectively solve the problems of slow changes in external light and slight movement of
objects in the background, and it has good robustness, relatively higher computing speed, and accurate moving
targets area.
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Fig. 1 Comparison of results of continuous frame detection.

(a) Original video sequence; (b) algorithm based on Kalman filtering; (c¢) method of Ref. [13]; (d) proposed method

scenario 1

scenario 2

scenario 3

K 2 RIR S A I 45 2R 1 H A, (a0 TR HRAI R 71 5 () 6 T AR 8 B8 A48 S5 28 40 15 5 (o) SCRR (13107 8k 5 (D AR ST vk

Fig. 2 Comparison of test results of different scenes.

(a) Original video sequence; (b) algorithm based on Kalman filtering; (c¢) method of Ref. [13]; (d) proposed method
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Table 1 Test results of recall ratio and

precision ratio %
Method Recall ratio Precision ratio
Method based on
89 73
Kalman filtering
Method of Ref. [13] 84 92
Proposed method 95 90
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Table 2 Comparison of processing time of

three methods s
Image Method based on Method of Proposed
sequence Kalman filtering Ref. [13] method
Camera 1 0.047 0.236 0.065
Camera 2 0.065 0.261 0.083
Camera 3 0.051 0.239 0.079
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