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An Effective Two-phase Method for Video Image Processing

JIANG Ming, PAN Jiao-li
( School of Computer Science and Technology, Xidian University, Xi'an 710071, China)

Abstract; The traditional mixture Gaussian model is a commonly used method in background estimation, however,
the traditional mixture Gaussian model always allocates a fixed number of Gaussian distribution for each pixel, thus
it causes the slowdown of the background germinate speed and the waste of system resource; meanwhile, it exists
that the object misjudge phenomenon, namely empty problem, caused by slowdown or demurrage of moving object
in the modeling of Gaussian model background. To solve the problem, we propose an effective two— phase method
for video images processing. In the {irst phase, this method automatically adjusts the number of Gaussian distribu-
tion based on the priority of each pixel; in the second phase, it firstly partitions the area of each pixel, then uses dif-
ferent update method for object area and non—object area. The experiments show that the two— phase method for
video image processing can significantly improve the speed of background model, {urthermore efficiently resolve the
empty problem in extracting objects, so it verifies the effective of the method.

Key words: background model; mixture Gaussian model; background update; object detection

1 5|8

PBFF e H AR I SO TH R H AR H
AR SRR RS 2 —, X T8 B
Fan g 1 BR RN LA K B e S UK ) P S A PR R R
HERY. FERR ORI R Ty SR T R 22 AR AT
K ROk, 3F H AR 3 Bhr i il o d k78 1
KM R SRR % BT B B 4
SRS YR GBS PR IR AL B Sh i

Wi EHE: 2010—03—10; EEIHHA: 2010—05—15

B AR 2 & R AR DG R AR AL, X SR S 4 R
FEST AT S BT U S — N BF B IS R Y SR AR
TR A A % o R DR )

HAfE MR L E T BENE SR
. SCERD3 IR S B o A HEAT 8 SR 3  fER B
AR B S SN E AR & U4 TR IR &
o AR R R g Ny SRR FE G WU X A MR E
AL B BRI AL E AR AL A AR
e B v RO HR AR AL AR B A5k BRI, {EL S R

HEEUH: EHEAAREREIH (60772317) ; BRTE4 A A BEEERBIFE 1] (2006F30)



160 B T2 SN

2011 ¢

THEEWIE R P EXN AR SEESL LR E
B oA, TEAL BRI S FE KR Y R YER. E4F
F, SCERLS SR B R B AG THE I T —Fb S i Al
MEEERETT I B T RITE AT %
B R B (AR TR S R rh S T R A A VT B
PAE B RE R SR, X 26 [ 3G FAR BUARA
TEH — B[R] R, AN BEAR S A 2R HT SR AG THR B ARk
A [l

gD LL LB, SO R T —FA B B Y
BB R 5 1.

2 BETREEENEENEREE

Stauffer 2 i K NS 40 AU BIR A
HR A RN Bl — MR R 7R A 8 L R A0, B
X FEBRHPEIE n MRETE 1 ~ ¢ ARIBZIBYE S
BIAIXT, - X7 ) BRTMTEBR A E n MREETE
t B ZIMBER AR

K
P(X0) = DJahe s (X opiies 210 )
i=1

X D00 ) =

- X exp[—

1
ot | D7 |
X = ()7 G = )] M

W § ARG B R R D), —
(o)1 (ol FRAHER T R BRI Ho oA it

REB SR 2 i (D ahe = 1) S AV XS
BUH L KNI RS p2, = = i

BRI HEY . R SATRGR PG REX S5
K AN A dE AT 0C Al DR EC SRR R | X0 — 4 | <
3 o}, HERANVCES, W AR 0 30 4 A AU B/ ML
TR B A0, 0 R A6 LA Xy A, 4
AR RN E RN 0 Flwin s £ T8 m @ H4>
A DT, WX & S T 2 AR SR B T

e =1 —a) « thhrn Ta= Xi

W)t =U—a) (6he 1) FalX? */ufn,,)T(X;'—
L)

i A=P cwicn +8 i =m

whe JL(l — B wim otherwise
Horp o AHERIE S 2, g HAUEEFTR.

HBREFH TG BFHXRE ST AR
FHHET EE B, D@ iE AR R oA

(2)

B, = arg,,b (E wt, > Ty) (3)

H1E T H&%Tm?ﬁﬁﬁﬁ?&??ﬂﬁﬁ?ﬁﬁ%&
B, AR BE B/, W RE W A E R
R BUEECRHT, 5 57 1 20 iR & R,

3 WHEAGERKRAETEET

BB B (R R IR A BT R M
BAAETEECHEH N XESERRERR
TR RS MR, 328 T —F3h
SETREEW BN TR BB YikiE
HE R HE K EEEER B R EEH BT R
SHERRB AR TR RE, 18 T — RS
R BARIRE R R R TR,

3.1 R ISAVESRHIHITY

R R B4, 8 T SRR HE SR IR A
Vo ST AR (1 B T A AR LA G -

(D) #Rtk: B B MR R RER—1TE
#4347 . BT LRI A6 i — R 2 i 4R 9 - 3 DR
WITR AT SRR,

) WMFHEE A HEHNEREERES
AT B 4 A D B, W TR R s s i 4 AR A
BA WA RBIR N A BB B, W m—
MAYBRGREE X7 ABE oo FRRHEZE 0 FFL
1B TR0 30T 530 5 75 T4 BRSBTS B0 1) 7 i ik
Y ves & N = s i

(3) WHE“EBR B KW .5 BRI
I AAE M, WRER | i — e |<<TH AR
NS A ESE, AR FHRERERN
BT 3T 43 A B 3 (RN O 25 R A B AR e 32 J W e
4370,

Gui = Vobi tab;
i — (/ln,i +#n,j)/2 4)

(4 B TR A B HT oA 4 9 2 2 (5) T
BT T AT R R B A R LR

Wl < wmy and P, <“’"” (5)

mt

3.2 BMR.ZEHEARDENBRAR
B SEAE R TR A 5 B AR X AR BAR X, 2
St M AR R R TR VSRR, R MR RES
55 m DT A A AR DS G, BREEA BV M IR AT RY
B m << B, MAAE R RZ HEFME
—AE AL S E m > B, , WA KA N
B A, MR 6) £ R SRmim —HEAE




TR, 25— AT R 7 B BE LT PG b P 7 161

B4l
& BOM. H LB Y BB 4 T AT BL R
sov - (O m<B . T e g

255, otherwise

TRt A B A EMR S TR S e b AR AR
B —EER MOM, &% —HEGHTIESE
Phig AR, HH BRI BR — /Y | IR7 B R
HLEBEETENAR L RS EEHITAH,
H B RIEAIE ) X AT 6E B —LEFL 1R, B
R A RH R —EE R MOM.

MOM = S@® (BOM B S) (7)

SR S 0T e BT AR R S it 3 ) BT R
MOM = 0

/l:'l,z = (1 _aF)/l:'I,t—l +ar « X7, %)
{ MOM = 255

,U;l,t = (1 _O’S)/l?,r—l +QS M X;I9
Hp,0 <<as <ap <.

4 SR

6 UE SR B B A St AR % _E R T I B R R
AL E T R VC++6. 0 S BFEJF, 7 Inter 3.
O0GHz 4b ¥ 4%, 1IGB W17 PC YL I XF Z A4 1
17 TR, B AL BRI 43 BE R 35 R 320 X 240.

4.1 ER—:HISATEHIENEARELEIES

HAEREBSNERE, EREKS MmN
3,%}]11;‘:?1&{5 wnie = 0. 05 AFUHEZE 63 = 20,*%5!%2
Fo=1LPHEEHFEL=O0.1.

MG TR A S TR R 7 vk, M= ]
B GERE b, R 1T B R A0 2. 53X i B Y
REFEETHE] 23> B4 27. 9ms. 28. 1ms. 28. 6ms, ifij {#
i B B AR A R A B8 T e Rb BB 43 ) 4 19. 6ms,
20. 3ms.22. 7ms. B AR IR ST 0 5
MUEERSEREENEE. AT A TizE
PR, Mo, BEE T RRE S 2 R,
BMRENBE RO ATEE SN RSB
W E E LA A TR A,

4.2 EW BB EMREBAMIRS B
TG

[V S B AR B, S BGR BE B R K
BE AN 4, R PUE wwn = 0. 05, FRHER
O = 20, RIS o =0, 1,0 = 0. 3,a5 = 0. 03,
BUEE#HH = 0. 1, BRAERE Ts — 0. 7.

B 1A EBF BHRKCA Y BT ER Al
I EMER EHEG RERE (@ FE G, q L
AR A B A SO B R X, R

(b) BCHE I w0 B

(a) B R MR A Ty

Bl #wEARRUNERIETER

5 HERIE

SO T —Fir R B B P R A B 5
% S B SIS M E B MR E A e A
BOWEERR T RERREE S B 7E H R
X AR B AR KR A [8) f) 537 SR e, A 8Ot g o T
i B E AR R BT SR B (R A ] I e 55 T 1
BENYIRNS SRR AR, A KR 0 SE e T
RIS AR ELI S & R A D
FERSE Y, BB 0 B 38 R

FESEB R B, 5 e T (AT B N B 4
ATREFET SR R AP iR H O 1 57, DX O ey )
FGEZ MO BB BT R, T A R
XM H R AR R RS2 TAE.

BE k-

[1] KaewTraKulPong P, Bowden R. An improved adaptive
background mixture model for real- time tracking with
shadow detection[ C]// The 2nd European Workshop on
Advanced Video — based Surveillance Systems, Kings-
ton: Kluwer Academic Publishers, 2001:1—5.

[2] Robert T Collins, Alan J Lipton, Takeo Kanade, A sys-
tem for video surveillance and monitoring] R]. USA.
CMU-—-RI—TR—00—12, 2000.

(F#:5 166 7)



166 WP AL

2011 4¢

SO R B ST, (BN P FRCR S , 2
AT P P 28 28 T BB N (<C5) 75 B M B T LA AT LA
BB — KA A0 B A 218 28, (8 DL [R) 544
TRIZE N EAK R, SRR A T % Atk
S RAB .

Twz, e S0 mv AT ewx *
DU R R W SR s BLRES
iy e e : Aiden v

e S
L

wam won W
A A el Ll B
G s

Be6 meHzE

5 HBRIE

MR G L BRAE B BLE » SCHP 7 RAEA R
T8 7E LI B 3h 75 BoR W U, 7 X T 2
SHASH XA REAE SCRRL4 9 Bk & BB 2R A
AT DWG U5 3. T4 Web JEX R
S FHEAER, 2 T2 E M TR

BT Web 75 R 15 K4F A BN 2T7 L. 851
BUETSRAE T WTRE. T U5 MR R RAES
HT Web B M0 77 oK SO B B P M EEF
B e R AE R Wl 6 Web BIERM T AIAT
BRI %, AR HE Web Wi & RHE — E BIR

SE Xk

[1] Jesse James Garrett, Ajax; a new approach to web applica-
tions[ EB/OL]. (2001—05—18)[2010—06—08]. http.//
adaptivepath. com/ideas/ essays/archives/000385. php.

(2] Bk, BARAL, BT, T VRML—AJAX K437 X
WP ALT] -T2 5 HEL, 2006 (1):272
—273.

[3] Mahesh Chard. GDI+EJERF#RIFIM]. LA ¥ T
A Hi AL, 2005,

(4] BRI AR, FRagE. BT DWG RS H T el
W IR R AR, SRR ECR . 2009 (10):79
—81.

1EE BT
A% B,0971-), ML HE. BRI e i ELE R
VKL

(k&% 161 70

[3] Wren C R, Azarbaye ] A, Darrell T P. Real — time
tracking of the human body[ J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 1997, 19
(7).780—785.

[4] Stauffer C, Grimson W E 1.. Adaptive background mix-
ture models for real — time tracking[ C]// PPComputer
Vision and Pattern Recognition. CO, USA. IEEE,
1999, 246—250.

[5] Zoran Zivkovic, Ferdinand van der Heijden. Efficient a-
daptive density estimation per image pixel for the task of

background subtraction[ J]. Pattern Recognition Let-

ters, 2006, 27(5); 827—832.

[6] Stauffer C, Grimson W E L. Learning patterns of activi-
ty using real— time tracking[J]. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 2000, 22
(8), 747—757.

EEET:

# OB B,958—), W4, BIEE. B m AR B
5 E g Ak

B L. (1986 ), BFSE I 1 R BUAR U BE A B R A 2.



