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Improved ViBe moving target detection algorithm in complex background

JIA Pengtao, HOU Changmin, LI Na
(College of Computer Science and Technology, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: Aiming at the problems of ghosts, shadows, and false detections occur when traditional ViBe
algorithm detects moving targets in complex backgrounds, an improved ViBe moving target detection
algorithm was proposed, which was called GS-ViBe algorithm. In the initialization stage of GS-ViBe
background model, the maximum posteriori estimation method was used to determine the optimal number of
Gaussian distributions of each pixel to form a multi-frame fusion background instead of single-frame
background initialization method of ViBe, so that the ghosts were eliminated. In the GS-ViBe foreground
detection stage, the multi-feature fusion shadow detection process was added, and the detection results were
fused with ViBe foreground targets to obtain the foreground targets after eliminating shadows. Finally, in the
GS-ViBe background model update stage, a dynamic update factor was introduced instead of a fixed update
factor, so that the background could be updated adaptively, thereby reducing the false detection rate of targets.
In comparison with traditional ViBe algorithm in a variety of complex backgrounds, it is found that the recall
rate of GS-ViBe algorithm is increased by 37.74% on average, the accuracy rate is increased by 19.83% on
average and the false detection rate is reduced by 52.57% on average. It shows that the GS-ViBe algorithm can
effectively eliminate the interference from ghosts, shadows and false detections, which obtains the complete
foreground targets.

Key words: moving target detection; shadow detection; ViBe algorithm; maximum posteriori estimation;

multi-feature fusion
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Fig. 1 Comparison of results of various background initialization algorithms
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T 52.57%. 46.79%. 45.67%, F, 43 5w 4 T H b
3MA B, A, GS-ViBe 4k FPS A & 2 i
ViBe 5, (2 55 At 99 30t 5 3k 1 52 Ak A
He, B —ELH, 1 FPS fEMS 4 H7 16 32 &£ 44,
AR T JE B3k SRR ARG A 25K
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Table 2 Quantitative evaluation of algorithms
Yt bR viBe  CHR[8] 3UHR[9] GS-ViBe

Skating R, 0.8779 09104 09069 0.944 2
P, 0.5192 0.8453 0.8328 0.8358
F 0.6435 08729 0.8683  0.8831
Pwc/% 0.0513 0.0138 0.0260 0.0130

FPS 45 21 21 30
SnowFall R, 0.6070 06121 0.7772 09796
P, 09250 09636 0.8127 0.9021
F 0.7330 0.7487 0.7945 0.9391
Pwc/% 0.0463 0.0386 0.0121  0.007 1

FPS 40 18 23 28
PETS2006 R, 0.7785 0.7897 0.8054  0.808 6
P, 0.6181 0.6717 04011 0.8180
F, 0.6891 0.7259 0.5356 0.8133
Pywc/% 0.0256 0.0203  0.0478  0.0120

FPS 50 20 21 32
Highway R, 0.6219 0.7014 0.8752  0.963 6
P, 0.5689 0.6103 0.6207  0.8302
Fy 0.5942  0.6527  0.7263 0.8919
Pywc/% 0.0648  0.0561 0.0389  0.0303

FPS 35 17 19 35
Bungalows R, 0.5951 0.5842 09239  0.9871
P, 0.5422  0.5895  0.6993 0.7067
F 0.5674 0.5868 0.7690  0.8223
Pwc/% 0.0712  0.0698  0.0307  0.0253

FPS 40 18 20 32
Overpass R, 0.8725 0.7117 0.8478  0.9859
P, 0.8421 0.8727 0.4954 0.8146
F 0.8566 0.7829  0.6247  0.8916
Pwc/% 0.0045 0.0057 0.0143 0.0035

FPS 37 20 21 30
Canoe R, 0.7633 0.5852  0.8127  0.9298
P, 0.9253 09294 0.6199  0.8006
F, 0.8363 0.7181 0.7032  0.8604
Pywc/% 0.0304 0.0457 0.0658  0.0303

FPS 39 21 22 31
StreetCorner R, 0.5484 0.5824  0.8240  0.9514
AtNight P, 07707 07812 04740  0.8347
Fy 0.6324  0.6599  0.5905  0.8892
Pywc/% 0.0529  0.0472  0.0824  0.0170

FPS 41 20 23 35
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