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Abstract: Aiming at the problems of ghost,shadow and noise interference of the Vibe algo-
rithm in moving object detection, this paper presents a novel algorithm for moving object de-
tection based on improved Gaussian mixture model (GMM) and the Vibe algorithm. The
proposed algorithm improves the adaptability of the GMM, which makes the K value and
learning rate of the GMM to adjust the background adaptively. The algorithm trains the vid-
eo frames to construct a" virtual' background instead of the first frame image for background
modeling. And the algorithm effectively extracts video moving objects of background initial-
ization and the ghosting phenomenon is eliminated. Then the foreground object is extracted
by pixel classification method, which obtains the complete moving object with morphological
method. The experimental results show that, in comparison with some moving object detec-
tion algorithms, Our proposed algorithm not only can effectively eliminate the ghost image,

shadow and noise,but also effectively works on a wide range of complex scenarios, faster de-
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tection speed, and more reliable detection results.

Key words: moving object detection; ViBe algorithm; Gaussian mixture model; morphologi-

cal method
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Fig. 1 Comparison of the results of different algorithms
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Table 1  Evaluation of the performance of moving object detection algorithms
P R Sp FPR FNR FWC
SILTP 0.714 5 0.652 5 0.935 2 0.016 4 0.018 4 3.332 0
0.736 7 0.665 4 0.936 2 0.009 4 0.016 8 2.973 4
ViBe 0.803 4 0.693 3 0.954 8 0.007 7 0.010 4 2.180 9
G-ViBe 0.856 9 0.722 3 0.987 5 0.006 5 0.009 6 2.053 9
1 .G-ViBe N
P, R SILTP, , ViBe G-ViBe o
, FPR ,
G-ViBe : R
Table 2 Time complexity of moving object detection algorithms
4.3
G-Vibe , /, ,
/s /s
o 3
SILTP 0.044 34 0.044 58
| ; 0.049 69 0.051 09
, 2,
5 ViBe 0.017 87 0.018 54
| G-ViBe 0.078 51 0.075 96

G-ViBe , ,
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