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Moving object detection based on variant block
difference in complex scenes

ZHU Juan-juan, GUO Bao-long
(School of Electromechanical Engineering , Xidian University, Xi’an 710071, China)

Abstract: A fast moving-object detection algorithm based on inter-frame Variant Compensated Blocks
Difference(VCBD) is presented to deal with the complex scenes with camera scan, dithering and object
moving. Firstly, the global motion estimation is performed based on feature points to compensate the
inter-frame background. The global feature points in a reference image are selected and matched in a
current image. Then, the iteration is applied to realize the minimum sum of position errors of all
matched points and to obtain the global motion parameter with the accuracy less than 0.5 pixel. Ac-
cordingly, the current frame is compensated to match the background area. Finally, the adaptive vari-
ant block difference is proposed to detect moving objects. The whole image is classified into back-
ground, foreground and boundary areas and the block is then judged with the threshold and divided in-
to four blocks. These coarse-to-fine steps can greatly improve the velocity and veracity of detection.
Experimental results show that the algorithm can detect moving objects in camera scan and dithering

sequences and the processing speed achieves 25 frame/s.
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Fig. 1 Flow diagram of inter-frame background validation
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Fig. 4 Feature selection and matching of Playground sequence
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Fig. 6 Adjacent frames in Coastguard sequence

7 IEXTE 6 EAT H 2 A R AL 1
FH A () ~ (D EMGh R @ os , B2 E /N F
B R N A . Y BESS I, RR R A7
T A S0 ok L i 1% 2 T R 2 B 5 2 B K
B A E 7 (D) s H AR O AR R R H R
Sr T R IR R A 0 4 S BR L T ME B 4R LS
B H bR 0L E .

T2 0 R S R R T BHR ALAS 3 53K
GBS R AN P NI E E] S  N B= A 1
i, Mg = [ 1. 00,0. 00;0. 01,0. 99; 2. 00,
— 1. 01 ] 42 J&y 2 B0 W X 24 i it 47 432, LA SE B

!

e~ a1

=3

S

Ca) Mot A] 7 4% 22 7% 45 2R

(a) Image difference

(b) —{HALSE R =20

(b) Binarization result in Th=20

(o) Z HAE R BE=50 (D Z{HALZR ., BI{E =280
(¢) Binarization result in Th=50 (d) Binarization result in Th=280
B 7 i) B 25 0 A A Al Ab B EE R L E

Fig. 7 Results of image difference and binarization
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Fig. 8 Results of compensated difference and binarization
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Fig. 11  Results of moving object detection in dithering video

(a) BIEESEHEROO) (b) H i &t
(a) Original difference (b) Object edge detection



190 b=

K% T

%19 &

ZHEMWESLERME 11(b), &/ 11 (o) & i
FEL 380 4 1t 15 (1 1) 7 I 5 % R PN B 25 A K I ek
FIFRE B SE 55 |/ 11 () B /Y 2 4600 H B A 5
HAR . LUAMERIE 1B X AT hr e » e AL T
il 501z S 4 .

Xt iz b sh U 5 8 ok 42 JRE sl e ET T
i e 02 75 30 A% SF i AT 51, SR S B 10
frame #F1732 2 B AR R I, FL45 R a0 &1 12 frow .
AL S FE RS BT 51 Hp L T B) 9 SR 9 25 5 L
T 58 4 B TR I I S 2 A0 1 A 0 45 SR R A

\7.3.'1.1!111‘“

Bl 12 22 iiia ol bR 4 R

Fig. 12 Moving object detection in consecutive frames

Sk

[1] SCHMUDDERICH J, WILLERT V. Estimating
object proper motion using optical flow, kinematics
and depth information [J]. TEEE Trans. On Sys-
tems, Man, and Cybernetics, 2008, 38 (4): 1139~
1151.

[2] HARITAOGLU I, HARWOOD D, DAVIS L.
W4 . real-time surveillance of people and their ac-
tivities [J]. IEEE Trans Pattern Analysis and
Machine Intelligence , 2000,22(8) :809-830.

[3] MEIER T, NGUN K N. Video segmentation for
content-based coding [J]. IEEE Trans. on Cir-

cuits and Systems for Video Technology ., 1999,9

(8):1190-1203.

W, At T4 7 095, {5 155 B 2t Y
BCAT S B br . R i BRI B9 B AR 2 S B B A
LiENE

AR SCE X G LIE 3h- H iz sh Y 2 2 7 5%
& Y — ol L T ot [ b £ 1 R AE B 22 3 2 VCBD
KAz izl HAr . HACHAE T 5T ARG HF
P X R e R 4 JRy 32 3 Al 1 RN B2 ok 55 B
SRE X AME R BMR 52 B KBRHETEEH
it 2o R T A 2 S ARG Ay R T B 2 SR g AR D
TE—EFERE BIHBR 7R RS Y 520 5 X 22 23 RR K
A AT GE R B AL AL BT T At B AT R F
20 53 e L3 PR A T SR lﬂﬁv\ih_{ﬁh{)“ﬂ
Az gl Hin, N4 5 17 3, AL P fE
%) 25 frame/s.,

VCBD 53 1558 T4 5 L4 1 F2 sh A5t
F et/ RT B HARIEAT SE A . R BR 7R

T oy YAk BT H bR G S 5 B4 s A T A

FEOE AR A I B 4w b SEBr HAR RS K. e 22t
FEURE BT X 10 2K 2 43 1) 40k HTJE 25 2 U8 B A i
xRS Ak PRy i EAT 5 A B B — 25 X R
G vh Z 1z gl B bR WS8R ARG 5 12

[4] EBISAWA Y. Robust pupil detection by image
difference with positional compensation[ C]. VEC-
IMS.2009, 11-13:143-148.

[5] FEok#k, BAHR, 3. 3T 80 KL GHFRAE W

MR SAR [T, A5 A% 42, 2008,16(1):
172-177.
JIANG Y L, QU ZH SH, WANG CH H. Video
background extraction based on textural and statisti-
cal feature s[J]. Opt. Precision Eng., 2008, 16
(1):172-177. (in Chinese)

[6] CHENG J R,FOO S W. Dynamic directional gradi-
ent vector flow for snakes [ J]. IEEE Trans. on
Image Processing »2006,15(6) :1563-1571.

[7] WUG,EUCHF, HOUQY, etal..

Target loca-

tion method based on invariable moment feature



B

RIAIE - 55 B2 5 b B T AR B 22 23 1912 gy H AR A 191

(8]

(9]

[10]

[11]

matching [J]. Opt. Precision Eng. , 2009,17(2);
230-238.
WEI ZH H,TIAN J,LIU CH G, et al.. An upda-
ting algorithm of self-adaptive background based on
energy method[ C]. IEEE International Con ference
on Automation and Logistics s2008 :848-852.
ZHU J J,GUO B L. Electronic image stabilization
system based on global feature tracking[ J]. Journal
of Systems Engineering and Electronics, 2008, 19
(2).:228-233.
PHAM T D. Image segmentation using probabilis-
tic fuzzy C-means clustering [ C]. Proceeding of
International Conference on Image processing .
2001,21(3):722-725.
FU Y,ERDEM A T,MURAT TEKALP A. Tracking
visible boundary of objects using occlusion adaptive mo-

tion snake [J]. IEEE Trans. on Image Processing,

EER N

SKIBIE (1980 =), L L7 e i A 1
+ Rz, 2005 42009 4 F PG
R N I B 7 L T ol 1 e w2 DA
F B ER TR KON AR I
WF5% . E-mail: zhujoo@126. com

[12]

[13]

[14]

2000,9(12) :2051-2060.

B, AW, KRE . BFENE TSI Mean-shift
MBEMREL] A% #% T4, 2010, 18(1).
234-239.

XUE CH, ZHU M., CHEN A H. Robust object
tracking based on improved Mean-shift algorithm
[J]. Opt. Precision Eng. , 2010,18(1):234-239.
(in Chinese)

MADDALENA L. PETROSINO A. Moving ob-
ject detection for real-time applications[ C]. Inter-
national Con ference on Image Analysis and Pro-
cessing s 2007 :542-547.

ZHU S, MA K K. A new diamond search algo-
rithm for fast block-matching motion estimation
[J]. IEEE Trans. on Image Processing , 2000, 9
(2):287-290.

WE R (1962—), B, BTV % N #
o AR 50, 1988 41995 4R T4
B TR AR A AR A A A
L, FEMNFR R SRR S 0
A AL 3R % 8 5 S 05 T 19 §F 98 . E-mail.
blguol199@126. com

(A B %HEE. @)



