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Abstract: In view of the problem that ViBe (Visual Background extractor) algorithm sometimes produces “ghost” when
detecting moving targets and the misdetection problem of moving targets caused by the interference produced by the algorithm
in the target detection with dynamic background, an improved ViBe algorithm was proposed based on the techniques of three
frame differencing and morphological post-processing carried on the key frames extracted by Color Layout Descriptor (CLD).
Firstly, the video key frame images were extracted by CLD. Secondly, three frame differencing was performed on the
selected key frame images. The background model containing the moving target was filled by the difference results, obtaining
the real background image. Thirdly, the moving target was detected, so as to eliminate the “ghost”. Finally, the
morphological processing technique with adaptive threshold was added in the updating stage of background model to
eliminate the interference information in the dynamic background model. The experimental results show that the proposed
algorithm has superiority in avoiding ghost and anti-dynamic background interference in moving target detection, and when
the similar measurement threshold is selected from 0. 67 to 0. 72, the accuracy of the algorithm can be as high as 99. 4%,
indicating that the algorithm can ideally detect the position information of the moving target.

Key words: moving target detection; ViBe (Visual Background extractor); key frame; three frame differencing; Color
Layout Descriptor (CLD); ghost
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Fig. 1 Principle diagram of color layout descriptor
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Fig. 4 Experimental results of three algorithms in multi-target scenarios
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combined with three frame difference
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Tab. 1 Accuracy of the proposed algorithm to select
different similarity measurement thresholds under pedestrian video

AL B B AN TRIATT AT A DO A 5%

a b MU BUE2 PR3 B4 PURS A6
0.62 0.67 62.3 78.2 94.4 56.3 82.2 41.1
0.67 0.72 92.0 97.1 89.2 87.2 93.7 95.6
0.72 0.78 62.7 94.6 59.0 48.4 57.8 81.0
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Tab. 2 Accuracy of the proposed algorithm to select
different similarity measurement thresholds under car video

ARRLEE it [ () AR T A A DU T 2 %

a b UL B2 W3 P4 Ps lie
0.62 0.67 62.3 56. 1 68.5 92.8 78. 4 40.0
0.67 0.72 91.7 74.6 90. 1 99.4 93.8 95.0
0.72 0.78 62.7 69.2 52.8 93.3 69. 4 69. 1
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Fig. 7 Experimental results comparison of different algorithms in dynamic background
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Tab. 3 Comparison of running time of three algorithms

AT B BATH RS

WOk [EES Eoiey

: (height™  ViBeSH¥k  =MiZEsrHy ARSI

n

width) ViBe B3

80 240320 10. 2652 12.3356 13.4451
300 240%320 38.2632 40.3225 44.2561
374 176x320 42.1854 44.296 5 47.5533

4 HiE
ASCHE T Rl E SR IBOCHEWTGIE Y ViBe 9%, 7RISR 19

ViBe 5 il 3 CLD il ik 7 $2 HOCHE WIS, & = Wi2s 7k il or

TR, LASIIA 1 36 0 1 ) SRS e 2 7 8 257 5 Y

T, e Al T ViBe L R A9 B, HEF AR iz 3 H

PREGALE UGB 35 B, RRRRAR T ok, ] AR A M 1o

AT AR AR 2 A iz 8l Abris shid A

[F RIS TT 555 2R 5 N xR AT, 5456 =

FEVEIY ViBe FLRE AT LL, SL8e R IR Z UG 0L A S

R MER R AL T 458 = W22k M ViBe 1% . 1EIS 30 H AR

1 Bl R E PRI, 255 = W22 40 ViBe FE RMER R 5A

SCRREMER AR B — 2. S A ST R iR B

e T SR A 2 I R ViBe SR A SCHR Y B

TEREATINR, AT RIS AR SCOR R sl G D) o i v AR 2

TIN5 IR (EPEYN LS g (R PO ool RS N (Y LI

LA L RE SO IR S ST S 00 T, 32 175U ViBe 5L YT

W A b

SE Lk (References)

[1] PRITCH Y, RAV-ACHA A, PELEG S. Nonchronological video
synopsis and indexing [J]. IEEE Transactions on Pattern Analysis
and Machine Intelligence, 2008, 30(11): 1971-1984.

[2] PRITCH Y, RAV-ACHA A, GUTMAN A, et al. Webcam synop-
sis: peeking around the world[ C ]/ Proceedings of the IEEE 11th In-
ternational Conference on Computer Vision. Piscataway: IEEE,
2007: 1-8.

[3] RAV-ACHA A, PRITCH Y, PELEG S. Making a long video short:
dynamic video synopsis| C 1/ Proceedings of the 2006 IEEE Interna-
tional Conference on Computer Vision and Pattern Recognition. Pis-
cataway: IEEE, 2006: 435-441.

(4] SKF, WRE A, (0 £, 45 . 5T UM% SOtk T 22 o 1 2 O A DU
R[], RS2 R (A SRR 1) , 2004, 27(5) :31-
33, 73. (ZHANG L, CHEN L M, HE W, et al. Application of an
improved frame-difference method based on video in traffic flow
measurement[J]. Journal of Chongqing University (Natural Science
Edition), 2004, 27(5): 31-33, 73.)

[5] GOYETTE N, JODOIN P M, PORIKLI F. et al. Changedetection.
net: a new change detection benchmark dataset[ C// Proceedings of
the 2012 IEEE Computer Society Conference on Computer Vision and
Pattern Recognition Workshops. Piscataway: IEEE: 2012: 1-8.

[6] STAUFFER C, GRIMSON W E L. Adaptive background mixture
models for real-time tracking [ C]// Proceedings of the 1999 IEEE
Computer Society Conference on Computer Vision and Pattern Rec-
ognition.  Washington, DC: IEEE Computer Society: 1999:
246-252.

[7] CHIU C C, KU M Y, LIANG L W. A robust object segmentation
system using a probability-based background extraction algorithm
[J]. IEEE Transactions on Circuits and Systems for Video Technol-
ogy, 2010, 20(4): 518-528.

[8] BARNICH O, VAN DROOGENBROECK M. ViBe: a powerful ran-
dom technique to estimate the background in video sequences [ C ]/
Proceedings of the 2009 IEEE International Conference on Acous-
tics, Speech and Signal Processing. Piscataway: IEEE, 2009:
945-948.

[9] BARNICH O, VAN DROOGENBROECK M. ViBe: a universal
background subtraction algorithm for video sequences [J]. TEEE
Transactions on Image Processing, 2011, 20(6): 1709-1724.

[10]  BRECH:, Sk As . RUGIRS R ISk i ViBe HL L) ] 70

LR (B RFLEND , 2017, 47(3) : 361-366. (ZHANG
H R, MA Y J. An improved Vibe algorithm based on Gaussian
mixture model [J]. Journal of Northwestern University (Natural
Science Edition) , 2017, 47(3): 361-366. )

[11] #/N PNEG . — ARBTG5 T ViBe 1912 8 B R K 77T ). 11
SEHLERA:, 2014, 41(2) : 149-152. (HU X R, SUN H. Novel
moving object detection method based on ViBe[J]. Computer Sci-
ence, 2014, 41(2): 149-152.)

[12] FU S C, SIKORA T, PURL A. Overview of the MPEG-7 standard
[J]. IEEE Transactions on Circuits and Systems for Video Tech-
nology, 2001, 11(6): 688-695.

[13] KASUTANI E, YAMADA A. The MPEG-7 color layout descrip-
tor: a compact image feature description for high-speed image/vid-
eo segment retrieval [ C// Proceedings of the 2001 International
Conference on Image Processing Piscataway: IEEE, 2001:
674-6717.

[14] MANJUNATH B S, OHM J R, VASUDEVAN V V, et al. Color
and texture descriptors[J]. IEEE Transactions on Circuits and Sys-
tems for Video Technology, 2001, 11(6): 703-715.

[15] YAMADA A. Resulis of core experiment on compact color layout
descriptor [S]. [S. 1. ] : ISO/IEC JTC1/SC29/WG11 (MPEG) ,
1999:document No. M6446.

[16] NIU L, JIANG N. A moving objects detection algorithm based on
improved background subtraction [ C]// Proceedings of the 8th In-
ternational Conference on Intelligent Systems Design and Applica-
tions. Piscataway: IEEE, 2008: 604-607.

This work is partially supported by the National Key R&D Program
of China (2018YFF0301004) , the National Natural Science Foundation
of China (61802107), the Ministry of Education-China Mobile Research
Fund Project (MCM20170204) , the Jiangsu Postdoctoral Research Sup-
port Program (1601085C).

WANG Tong, born in 1995, M. S. candidate. Her research
interests include artificial intelligence, image processing.

WANG Wei, born in 1983, Ph. D., associate professor. His
research interests include public safety Internet of things, implicit human
computer interaction.

CUI Yihao, born in 1994, M. S. candidate. His research interests
include swarm intelligence algorithm, artificial intelligence, embedded
system.

ZHU Tianyu, born in 1996, M. S. candidate. His research

interests include unmanned aerial vehicle, unmanned driving.



