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Space-domain Background Subtraction and Shadow Elimination
Based on Gaussian Mixture Model

ZHU Bi-ting, ZHENG Shi-bao

(Institute of Image Communication and Information Processing ,Department of Electrical Engineering ,

Shanghai Jiaotong University, Shanghai 200240 )

Abstract Moving detection is a key technology in robust video surveillance. Currently widely used Gaussian mixture

model ( GMM ) always detects incorrectly and cannot deal with shadows based on the pixel-level and time-domain

classification, so we introduce an effective algorithm extending the pixel-level detection to space-domain detection with the

combination of illumination of the pixel using GMM and apply it for shadow removal after the first step when foreground

pixels has been got. Besides, some parameters in the standard GMM are modified. Experiments show that our algorithm is

effective both on detect accuracy and shadow removal.
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Fig. 1 The convergence function of ¢* in two methods

TE 28 M ) ey 307 B AL B b, RO R I R
KRESH RSB EANN LOFEARM S &, H
ZuE TR RBEE g FE R, AXERR
Rl rh B T2 B AR R 0 s ge i (E A, i A A
SHEARRN 3 x 3 KNG E WG FRE, Y/
BRFEMBRR T LER UL S 8 MERW
GETTREAE (17 25 & R I, XA A W] DL i an
PR B AR AL I 59 ) 3l 3 BT St IR i AR R IR BT
R R A, DA B e R RS B S TR R I ARk
FEZR A 2 FTR .

MR A EM S HE IR R T RE, A
SCIR B 52 TH B 5 A Ak B 5B 3 R (R ) 1 F
S5 B XOBUR I E k E — 2P 5] BT S
%MEA¢;##A B 52 18 25 5% B2 A8 L 3/

S BB ERIT N EHER NG R
EH,ﬁﬁﬁwgﬁ%%%ﬁﬁﬁﬁgﬁﬁw
A S R EE A e LR EW
5

H=R+G+B (14)

!

WX 2%
BRI
(M. )725)

P2 s (] deloAGs ) v v A
Fg.2  Workflow of space-level pixel detection method

3 LEHER

R 6 I AR 3OS vk B A I 45 2R, fE Penium 4,
2GHZPC HL L JH AR AF HE AT T O 552 8, 03 51
P T F-4 X% 38 AR BILSA £ B 9 20ftp, XVID [
Ak A, o TR S BB R 2 K K U 3, )
R % 100, o 4 0.06,

SCH 1 O AR SO VR S R S R A D A5 R Y
FOAE, e rpoRg 2 8] SRS 0 325 1505 P A i 3 19 32 Bl A
I, I AR Al 7 I A A ) ORI, e RDR T

X g3z sl W) A R LT o DA BT 4 30k e 21 9 5
508 i, AP 3 () Hml LI H, AR SCEE 3 9 A ) 4%
AT 5 RUAT SR B0 A A B 1A 3 (b) LRk
(I8 A 0 28R B A A A

SCHY 2 JEAESEHY 1 R ERN b, R4S B AT SRR
Jer s UL FH 2 ) SOk I ik ) JELARL , 1 — 25 X 3 iz 3l
FAR MBI . WK 4 Ca) nl KU B, 35 R H B 52 1
BREEN (B 2] T 25 s s ) g R R
%Tﬁﬂﬂﬂﬁﬂﬁiﬁﬁwﬁiﬂ$?ﬁﬁﬁﬁ

T TR A I 25 D 3 A0 R B ARG I i .
4(b) 4 18 2R 58 JE AR 5 25 TR) ORI 5 3 3 i
SR SR S AT ORI BT ARG I 45 5 o T B R B
HIRPHT RS, AR RN E S S E N
NGRS (LB R, G, B r S {E B ) JL
PR AT, TR T £ oz s ) PR A R R S AR T U
FCFEART o DR, (8 32 07 ¥ AT LLAT 80 i B 52



10 H

BB T S o i 0 S B R T BR 1 1909

()53 51

Gl Livrw gl
%:/ztuﬁ)r SRIEA

OZS & T
Lol ERaS B Rl

P03 PRI A 3k 1 H

Fig.3 Comparison of two methods in pixel detection
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Fig.4 The result with and without shadow removal
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