26 1 ,2013 1
Vol.26 No.1, Jan. 2013

JOURNAL OF NINGBO UNIVERSITY ( NSEE )

1,2 1,2%
b
1. 315211; 2. s 315211
, LBP . ,
LBP , )
1 TP391.4 tA - 1001-5132 2013 01-0043-05
, , LBP
[6-7]
(1] [8]
s Grimson!” s .
(Mixture of Gaussian, MOG), (-11] ,
MOG )
[3-4]
Heikkila
LBP (Local Binary Pattern, ) 1.1 LBP
LBP , LBP i1
1 2012-10-08. : http://nbdxlg.paperopen.com/
: 201172X03002-004-02 ; 2010E10005
1987 ., s : . E-mail: boot.bin@163.com
* : 1949 ., N / N : . E-mail: hejiaming@nbu.edu.cn



44 2013
, Lu>0,
S(u) =
, LBP 0,u<0,
P-I P-1
LBPP,R(Xcryc):ZS(gp _gc)zp, LBPP,R(ch yC)ZZS(gp -9 _n)zp’ (3)
p=0 p=0
Lu=0, Lu<O0
s(u) = 1 =47 ’
w {0, u<o, ) s {O,U = 0.
> O (X5 Ye) (3) u>n (1,0), u<n (0,
5 9, (X5 Ye) R ), -n<u<n (0,0)), (2)
P , 3 . LBP
LBP R
1 3%3 ( 1, 8 ), LBP , 2 LBP
1 8 LBP , , )
1.3
0)(©,
@|0|®
®|®
, K k
1 LBP(P=8,R=1)
12 LBP _ 1
M H, ) =
LBP , @m'? 13|
) , , g!/20-m) " Z:(X 1), (4)
=0,>0,<0. , >0 <0
—0 > My ’ z k
LBP =0 .
>0 . ) ’ K
n, LBP P(Xi,t | Xi,l""’ Xi,t—l) = zk:] @iy ”
P-1 77 (Xi, 9/*li,_’ ) it ) (5)
LBPP,R(Xc’yc):ZS(gp_gc)22p7 k t o Z)t i
p=0 :
Lu>n, | 0,s=>42.50,, 4>
su)={0,-n<u<n, @ O =1 s <2250, 100 (©)
2u<n.
S= Ix,y,t - :ux,y,t—l,k’
2 3
( ) 5 /ux,y,t—l,k t-1 k
ne{2,5}, n=3.
;o t ; Color, .(s)
(2) 2p 22p X,y,l X,y,[
’ ’ oy
) k +2.50
LBP K

LBP = (LBPP,R (Xc b yc )7 LBPP,R (Xc’ yc))’

P-1
LBPP,R(X09 yc) = Zs(gp - gc - n)2p7
p=0

1.4



b b Hb >
, LBP . [51, ()
I N
g J H =N(Ha,Hb) =) min(a,,b,), (®)
B n=1
: BG, . : : Ha,Hb LBP , 3) 2
BG,,, = (LBR,,,,Color, ), (7) LBP | ; N
, LBPX’y,l ; Colorx’y,I . T, ,
LBP ) K ,
, ) LBP
1 LBP , Ha {hy,hy,ee h )
b Ta b
4 s s Ha
, , , 0.01~
0.05, )
, ) 9
5 | ©)
2.1 Hb =a,Hb+(1-a,)Hb,a, €[0,1], )
) > a’o
2 w, =a,M, +(1-a,)w,,a, €[0,1], (10)
, M, 1, 0.
&1 71 8 » By
. 0.01~0.05
z\:min(a,,,b,,) =T, 2.2
%
\ 4 (6) 1, ,
BHER VCEC AR 5
\2 ,

lux,y,t = (1 - a‘m ):ux,y,t—l + am Ix,y,t’am € [071] > (11)
2 _ 2

LR
2
w R Oy yit (1 -a, )Gx,y,t—l +a, ( I Xyt :ux,y,t) >

a, [0,1], (12)

v v w, =(1-a,)w, +a,(1-Color, , (s)),
[ s | a, <[0.1]. (13)
2 . Ay A, : ;
, LBP 0.01~0.05 ;
, LBP , : ,



46 2013

LBP

(B<K):
W+ W, > Ty, T, €[0,1], (14)
T 1 , K

, [3], K 3~5, T, 0.6~

(a) 255 (b)

; (6)

3 (c) LBP (d)
4 Laboratory

, LBP

(c) LBP (d)
(a) 65 (b)
1.6 GHz, 988 MB.
360><240, 2 3
, 21 s,
(c) LBP (d)
4
3
4 4

LBP . )



47

Wren C R, Azarbayejani A, Darrell T, et al. Real-time
tracking of the human body[J]. IEEE Transaction on
Pattern Analysis and Machine Intelligence, 1997, 19(7):
780-785.

Stauffer C, Grimson W E L. Adaptive background mixture
models for real-time tracking[C]. Proceedings of IEEE
Computer Society Conference on Computer Vision and
Pattern Recognition, 1999:246-252.

Lee D S. Effective Gaussian mixture learning for video
background subtraction[J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2005, 27(5): 827-832.
Lin H H, Chuang J H, Liu T L. Regularized background
adaptation: A novel learning rate control scheme for

Gaussian mixture modeling[J]. IEEE Transactions on

Image Processing, 2011, 20(3):822-836.

Heikkila M, Pietikainen M. A texture-based method for
modeling the background and detecting moving objects[J].
IEEE Transactions on Pattern Analysis and Machine Inte-
lligence, 2006, 28(4):657-662.

Zhang Baochang, Gao Yongsheng. Kernel similarity
modeling of texture pattern flow for motion detection in
complex background[J]. IEEE Transactions on circuits
and systems for video technology, 2011, 21(1):29-38.
Kim W, Kim C. Background subtraction for dynamic
texture scenes using fuzzy color histograms [J]. IEEE
Signal processing letters, 2012, 19(3):127-130.

Marks T K, Hershey J R, Movellan J R. Tracking motion,
deformation, and texture using conditionally Gaussian
processes[J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2010, 32(2):348-363.

[J]. , 2009, 35(9):1145-
1150.

[10] Chua T W. Fuzzy rule-based system for dynamic texture

[11]

and color based background subtraction[C]. 2012 IEEE
International Conference on Fuzzy Systems, Brisbane,
QLD, 2012:1-7.
, . LBP
[J1. , 2010, 26(9):42-45.

Background Modeling Algorithm Based on Combination of Texture and Color

WANG Ji-wen'?, HE Jia-ming"*"
( 1.Institute of Communication, Ningbo University, Ningbo 315211, China;

2.Key Laboratory of Mobile Internet Application Technology of Zhejiang Province, Ningbo 315211, China )

Abstract: Currently, the background subtraction is often used in moving target detection of video sequences.
However, with the varying illumination and shadow, this method can not accurately distinguish motioning
objects. To tackle this shortfall, a new background modeling algorithm which fuses texture and color information

to create a background model is proposed in this paper. The texture information is often described with LBP
(local binary pattern, local binary mode) operator. The basic LBP operator is improved in this work to
characterize the texture information, while the anti-noise factor is also introduced to enhance the anti-noise

impact. Experimental results show that the proposed algorithm has achieved satisfactory results in most cases.
Key words: moving objects detection; background subtraction; background model; texture information; local
binary pattern; anti-noise factor



