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Fig. 1. Pixel clustering in 2-D Euclidean space.
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Fig. 2. Ghostremoval results (a) input image; (b)
ViBe; (c) Proposed.
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Fig. 3. (color online) Degree of dynamic background.
(a) 100 consecutive frame image sequence; (b) dy-

namic degree of A and B points.
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Fig. 4. (color online) Foreground detection results with dynamic background of canon. (a) The 10" frame
input image; (b) ViBe; (c) Proposed; (d) The 30" frame input image; (e) ViBe; (f) Proposed; (g) The 50"

frame input image; (h) ViBe; (i) Proposed.
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Fig. 5. (color online) Foreground detection results with dynamic background in 75th frame of fountain02:

(a) input image; (b) ViBe; (c) proposed.
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K6 (MTIRM) FAMGIRGAE R R R AT AT I SE R (a) 55 40 WU A BIE; (b) ViBe 535 (¢) A
B (d) 5 55 MBS, (e) ViBe HiE; (f) AXHE

Fig. 6. (color online) Foreground detection results with Outdoor illumination slowly change and fast change.
(a) The 40t'frame input image; (b) ViBe; (c) Proposed; (d) The 55"frame input image; (e) ViBe; (f)
Proposed.

7 (MTIRE) JCIRRARRHERAMAR  (a) 55 110 WA EIE; (b) ViBe 5ik; (c) ASCHE; (d) 55 125 Wik
NEE; (e) ViBe Hi%; (f) ACHIZE; () 5 170 Wi AN K1, (h) ViBe H3%; (i) A%

Fig. 7. (color online) Foreground detection results with illumination suddenly change. (a) The 110*"frame
input image; (b) ViBe; (c) Proposed; (d) The 125" frame input image; (e) ViBe; (f) Proposed; (g) The
170" frame input image; (h) ViBe; (i) Proposed.
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K8  (MTIFEE) canon 5 965 WRT AN M A R L (a) MIAEIE; (b) GMM 5iik; (c) SACON 5ik; (d) ViBe 5I%;

(e) ALK

Fig. 8. (color online) Comparison of foreground detection results in 965" frame of canon. (a) Input image; (b)

GMM; (¢) SACON; (d) ViBe; (e) Proposed.

KElo (MTIREE) fountain01 5 1155 Ml Stk 45 H L4
S5 (e) ASCHE

(a) %177 NE1%; (b) GMM $i%; (c) SACON $i%; (d) ViBe

Fig. 9. (color online) Comparison of foreground detection results in 1155 th frame of fountain0l. (a) input image; (b)

GMM,; (c¢) SACON; (d) ViBe; (e) Proposed.
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10 (MTIE ) fountain02 & 1275 WIAT SATI A R LB () MIAEIE; (b) GMM Hi%; (c) SACON &%,
(d) ViBe Hi%; (e) ACHIE

Fig. 10. (color online) Comparison of foreground detection results in 1275 th frame of fountain02. (a) input
image; (b) GMM; (c¢) SACON; (d) ViBe; (e) Proposed.

11 (MTIREH) overpass 5 2490 WURT SRS RELE  (a) MIAEME; (b) GMM H%; (c) SACON Hi; (d)
ViBe Hi%; (e) ARSCH L

Fig. 11. (color online) Comparison of foreground detection results in 2490 th frame of overpass. (a) input
image; (b) GMM; (¢) SACON; (d) ViBe; (e) Proposed.
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HAHE R, IREEREOEE F T3
For Wl 45 T, A SCERAR I A 7 U BB
o8, T A AR B R AT SR, A
B R AT S AR I AR A T IR W I AT R H AR
(akE 9 (c)).
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——
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BE AR, PRI I AR

ZLAN B B A AR TR 2 L 0T L RE IR A4 1,
SRIZ ) HARRIATI. 18] 13 9 park 5 42040 &
R 28 105 M MR AT S I 45 2R, A SCEVEM ViBe
B GMM AT SACON 5Lk A BB IRCR, i
KT ALKV

(a) BN EE; (b) GMM &i%; (c) SACON Hik; (d)

Fig. 12. (color online) Comparison of foreground detection results in 435 th frame of Traffic. (a) input

image; (b) GMM; (c) SACON; (d) ViBe; (e) Proposed.

K13 park 28 105 WiRT AL R (a) BAEE; (b) GMM Hi%; (c) SACON #iZ%; (d) ViBe Hik; (e) &

S

Fig. 13. Comparison of foreground detection results in 105 th frame of park. (a) Input image; (b) GMM;

(c) SACON; (d) ViBe; (e) Proposed.
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Kl14  (MFEE) vipmen 55 125 WUHT 5k 45 58t

ViBe Hi%; (e) A3 H %

(a) WINEE; (b) GMM #3; (c) SACON &i%; (d)

Fig. 14. (color online) Comparison of foreground detection results in 125" frame of vipmen. (a) Input

image; (b) GMM; (c) SACON; (d) ViBe; (e) Proposed.
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TE& A, BTSSR A A 2, B 2
oz Y[

#1 FdEEIFNH

Table 1. Comparison of quantitative evaluation for algorithms.

overpass Traffic park vipmen
Method
RE PR RE PR RE PR RE PR
GMM 0.2911 0.7142 0.6385 0.7719 0.3481 0.8015 0.2065 0.7624
SACON 0.1314  0.4078 0.1029 0.3526 0.4984 0.8174 0.1257  0.5139
ViBe 0.3590 0.7984 0.5861 0.7852 0.7849 0.7497 0.3328 0.3546
Proposed 0.2570 0.8304 0.4651 0.8162 0.7120 0.8385 0.1932 0.7502
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Abstract

In order to build a robust background model and improve the accuracy of the foreground object detection, we give
a comprehensive consideration on the same location pixels of the relevance of time and the correlation of space with
its adjacent pixels; and based on the classic ViBe of random algorithm ideas, a kind of complex background model and
foreground detection method is proposed. Using the first n series of images to initialize the background model with the
sample consistency principle, we can avoid the appearance of the “Ghost” phenomenon; and get the difference between
each pixel and its multiple sample value in the background model, and then compute the sum and the average. The
average shows the dynamic degree of the background point which is the corresponding pixel background of dynamic
feedback information. We get the adaptive clustering threshold and adaptive updating threshold with the dynamic
feedback to make random clusters realize the adaptability to dynamic background and combine the global disturbance
threshold with the local pixel level judgment threshold to implement the immunity of illumination with slow changes,
fast changes or sudden changes, so that we can segment the prospect target accurately. By selecting neighborhood pixels
to update the neighborhood background randomly in terms of spatial information dissemination mechanism, a good
detection effect is obtained in the case of camera shake. Through multiple sets of test data, experimental results show
that this algorithm can significantly improve the adaptability and robustness of the background model such as dynamic
backgrounds, illumination changes, and camera shake. The algorithm can well apply to the occasion of moving targets
in infrared image detection, and expand its application range. Without any image preprocessing and morphological

post-processing, the original detection accuracy of foreground is superior to other algorithms.

Keywords: foreground detection, complex background extractor, random aggregation
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