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Algorithm on video-based dual background modeling
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Abstract: This paper proposed a new dual background model that based on the research of the traditional codebook and mo-
ving average background model. These algorithms were all based on the application of the video sequence. This new back-
ground modeling algorithm proposed a updating method based on the HSV features and statistical methods, it filtered out the
noise points and solved the background updating problems under the illumination mutation effectively. Experiments show that
this algorithm has a strong robustness to illumination mutation, a fast response and it is quite fit for real-time image processing.

Key words: dual background modeling; target detection; codebook; moving average

TER REMUII M 7 3 Bl R A 26 102 FH i, AL 31 v
K 3z Bl H Ao — A HE A A SCHE B R AT, XIS SR A R |
F1 AR B o Wi 45 b BT 2 T LA

ST H 1 B BRI F AT AR ik
RS 56 SO . SRk e T A 2 B v AR A A
S AR B o Wi ik el TR AR R L, BRI [R] A2
ZRPEARAR  (EAFAEDT T I RE J) 8255 5 32 PRI 1N 3R 2 ) 2 A )
TSI AR PR R, TR AR BT 37 S N R AT PR L
JiF, e AR B 22 ) AT TS A F RO T 2 T s Rk
(9 ARSI U o SR AR AT A AR o ST B LA
Dot Sl AR o SCHRES 1 O6F 11 368 0 0 (L 14 1 2l ~F 24 9
BT THTTE . SCHRL6 | XM GER AT S BEdEAT 1 ik,
I AT A T R AR T WA . SCHIRL 7,8 T4t T —Fb
R IR A A5 %, Ol T R0 i, A 2 il
G )i A BT A QR AL Gt A | AR T RS A0 AT 1Y
R o SCHRL7 )i i 2 T B0 €8 2 LA 57 JBE i L e Py — 43
TRIRAT R PR R RCB 2 [ e ffe oy HSV 25 [A) 5k
THRBOR I, R ILRR T30 (0 2 EORN 5 9 [ 10y 7 i A s
BT T XL SCTERLO, 10 RZE T H AT H A9 H AR I sk 75
SR RIS RIE AT T I A LR, OF R T ARG A S
AORIEFET5 T AOGEE DT, SCRRL 1T R T — Bl T i A Y
(S AT T S VR O Ik S R AR SRR T 4R
TNAERRZCE,OF Bl LA RSz s st BT

YRS B H: 2013-04-01; f&[E AHA: 2013-05-29

AR SRR 1 0 I 1) A2 2 BE R i N 1] A2 2% BE AR 4 3
PR T AR A % S REIE N A 2R T S AR A I Bk
S ARG T XA R 3 F- 3 BB P 5k ik
FOBCR T T — BB AR S B A ROt RN 1R
B P TR I R 5 22 IS () 52 2% BE i LA Dy 52 06 B SR AS S )
AL o

1 HRE=

ST A BT SR AR 2R Hi R P B
AR B0 =B BEA A R A A IR T 3 R A T A A A58
B0 g Ty R AT R AR P B AR pl (R R
SR PR B T 9 5 3R A 19 5 3 LR 30 €5 B 5 O A4 o
AR T2 e AR RAEE L T OO , B A 7 4
HAAREAIE . S AT SR AT R I, AT R
HEBLTE S NS IRET T ARSI e 8 AR R (I
PR (BB AR S X0 32 A IR SR AR i Ak BRAE ) s, Bk Ak
1 ] 52 2% PRy , TGk T A S I AR B 2R

T P27 S AL B 51 I, G 8] 52 2% JE B it
ANTHADTS ST 1L A IR S22 B2 R S P OB
SRR AL o BIRUEL, 2 o (EAFSREBCRBA AR 2 o
HUER S, BTSRRI S48 5 2 o UARUII, WS G2
I EL 2 B Z B0 ' B AR A LA S b R R BRI I, T Sl 2 1
AL PRI A AR

EEWE: FARAABLEITR T8 A (20120305)

EHERNT: 35 (1961-) , B, A dtk A #0432, 15 5,8 -, 2282 7 & oA B AL L 8 ML 5% (liwh@ jlu. edu. en) ;FT4#k 5 (1988-), 5,
A RARER A, ERAR T A BRLEE B E R (1984-) , B, EHEERA LR A, TR T @ BIRALES E M

L.



- 630 - AN NI S L R

31 %

O PR DR AN 10 535 A B 1] 50 s M S0 42 19 it R I
ATERE MR R R HUTRCR AN AR ME DL IS Y 2 R
VA K 5 3 51 R G AL R S5 RN, AR SCHR I 1 T P 0 S 0
R

2 WEREE

KIS AAENT 37 2 MBS AR P b 32 22 i B 5 15
LR b, M SETE R D7 i 38 T —Fh i T HSV RRIE 97 5
OBk . BN AR SRR S LA A T LIRS AL b BEAL
i, AT T — A LAPIRR 32 2 S gy 1 il | L) HSV
RS2 TRV RFAIE DRy s A SR 17 S B T 11 — b XU S A 0k
RS SEIEOR AN 1R SO IS
BUho

S ISR AN A 1 R

W R R \

|
AR

| |
!

| ETHVORSWEERRES |
!

] I \
!

| Eh HAni |

A1 HhEERE

21 WESREESY SR

AR S 1o A A A ) U S A 7Y SRR )
TR A I 575 2t A 75 SRR SR ¥ 3 % 175 5 o
TP BT H TS BB ; b) AR A T BT 3 75 545 B
W SR B 0TS RO

a) IR AE AN ZR A TS SRR, 1 Je B 250591
AR R I FIIRBEM A X = {x, %, xy |, HA a4
JEEEE A~ RGB [l %k, % C=1{c,,C,, ", ¢, | WIZIGE LR
AT e RS A, G e BT A o 1R R AR R i L
AL o SR JT RIS IR R (4 £ A 14 2 368 B 11 B A o £
P — Hode, QSRR 7 VLT A B S5 , OB S 4 5 1 Uk 1
L A AR B DE B 5, DU — A ol 4 B AT
LR A B, RS (1 A B 55 phy 938 4015 S8 B, RGB 1 it
V.= (R.,G,,B.) AR F RSB aux, (1,1 .1, A, ,df,,dl.) 5%
VeI BARURAR SR T /MR A SE BE 8 Bt B A 3% IR
B R 5 AT BRI £ A e T 1 o A % B o R A O o 30
i), A HRE S B T A AR T

(a) IhE Ak, 7 55 UG 2 0 /N ) 0 B A
I P AR SN L (B AR ) B 2, A R A o i = 1 A
HE.

(b) PEREAS S, ot I 2R 0040t o A 14 22 139 P 9 SR e

5 X=1X,%, -, x| FIR—E X, = (R, G,,B,) ,t = (1,
o N)ESCHSEEE 1, =R, + G, + B, FFHYE R I A2 LA B3
@R AT (D) FSE B 250 (2) PIAS 2 SN 25 P F R
PERCHYIS T ¢, 0

colordist( X, ,V,) <e, (1)

brighlness([,<7,7>) = true (2)

Horr colordist(x,,v,) = LA l“/i‘/‘l T‘;<X“V">2 (3)
X || = R} + G} +B; (4)

Ivill*= R+ G} +B; (5)

(X,,v;)* =R,.R? +G,G? + BB} (6)

9 ue if T< | x|l <1
brightness(1,(1, 1)) = 7

false others
Horprox, %ﬂ%?%ﬁ%ﬂ;w SR AR s T O SR AR
AL L T L T T AR IR AR O B A v B 5 7 P
s/ NI RS A
(¢) G D P == D0 B R A =, T UG e i 2 J0) B i S 5=,
HALBR (D) S A 2 BVRG Ay 25 w3 AR FR B DL Be g g2, T
B — BT T o
v, =(R,,G,,B,) (8)
u, =, 1,1,t-1,t,t) (9)
) E R UCE ST ¢, o HARER LT B
(BB ¢, AR V, = (R,,C,,B,) Mau, (T,,1,,
S Ao dfy dL) I FENEE N
aux,, = (min{1,7, | ,max{/, 7} S 1,
max{A,, ,t—dl, |, df, 1) (11)
() HBRICRIB T o A TR B R
[ERE A AT e (i=1,2,- L)
Ay =max|A; (N -dl; +df, -1) | (12)
FIF A SRTHBRTUA T 52, 45 30 507 5 B T A 15 e e 7l
Micle, e Co A <T, |k AEFIRG], T, 385 BON LA
B —2, B0 n/2, 2R ST S 20T B n/2 B ARSI
BT A PG TV S R S DL — i 7Y
LR S TS S WU IR, STV ST B AL, R Y
T 55 8 SeiiAH 8 0 25 (8N T 3l T34 1 BE AT, WA %
RURW SIS TSP R A DU )
XTREAG R AT :
o () =gy () + (L, (1) =y (24))) (13)
Horprop, (i) RS n WOHEBE B SRR G, (4,)) 28 2 HTb
MR s o TR R AL
b) HA 5 a) 15 BT AL SO S P38 5, B 2 54
it VE R B st AR 1) T S TR A > 4 R 4, 2L [
BB S A T R AE T SCRTRARBGH A T
2.2 WESEEEERREN
U e A A S B LA S = A, BT R
L/{1 I
a) ff I A L AT RS4RI (a) MR 0 R AE (1 40450
BERAITE IR, 5 2.1 A5 Pl 2R R A A 7R v iy it




%24 FX

HELE A TR G F R - 631 -

TGP B AR /R A 5t matched , HIBHIE Hy 0, I35 06 24 89 4
{H &, BIEL AR &, BUE 1505 (b) AR5 [7] el 2 20 (0 B g X
(1) A2 EEE FEL(2) DA SR, IEARAR B DL ACAY RS 57 ¢, , U
matched =1; (¢) H 4 1 3& matched [ F 7 455 2 502 BT
SR B SR SR, MR matched =0, U2 HiES AR, AT A 2]
AR B BRI 5 U5 codebook _foreground ,

b)) ZEI B 7 X H 5 B, 00 5 25w (85 T SR b
ISR T AR, WA R 2 s S 2 2l E A8 v Y i 5, A
A5 2 3 F- i 55751 average_foreground

¢) BT 5 5 P 41 codebook _foreground | average _foreground
HEAT 3 BT - G0 SR A T 91 e oS A A L, A E A
XUCE SRS ST A, B 5o o B A LR
F AR I A S DU SR RL A i 1) foreground
2.3 HSV BEZEFHEEHRNE REE

HSV (s AR BB B W G =2 —
HH ARG, S R,V - AR, =0y
RAHE AN o 2 H g3 i (EBOR I R Y BBk, 25 H
Gt (RN R G L BE N o 25 V RN, 2 PR
WG TR, 2V o ORI, PR OB G T 6, 102449
AMGER R R R AE 22 BRI, AH L Y PIAR R 1 H 43 1 2%
{EA ViAW R AR AT HSV 23 ) 73k —
AE, P 1 75 S0 P I 2 I B0, R T 0 S A At
LA SCRE B 5 OB 250 ASSCRAWE Bl -F- 34 HR 17 57
Jr AT SR, TE AR I, DAL T 57 — UM 5 — it fd) HSV {5
SRBRIE, 295 2 HSV RPIEAZ PRI , 7518 2l 35 58 5 3k 1
iy X ST DR . BT

a) BEAMUIL, FFIC R — Wiy H 73 V(58 .

b) F R H 73RV 3750 51 S H oy s
Vo miis 2RI AR HE

) SR AR — W H 35V o3 22 (H A O P2
(L, PP BB 75 1 14 B R B (L 75 R4 HI W, 5 e s
S AT R

ZGet B, SRR R R R H R 5 R H o
2R L X (BN T U &, , FF BARRLE V 734 () 22 (E 20 X0
RTBIE & I BATTREEAHLEB LR SARE I, 2=
XA ST iSSP, FIH HSV =2
(i) 73 B Ak — 4L , A7 RPRIE 1 1 SR R ) SRS B L

1 HYEM VT ST 5

PRI  H 22fH V2E(E || MUBIWGERER  H2EE V2
El i ¥ :

e e
¥ ¥

81 32

_ 18 173
m 15 192
L H 2 ST AR MR R SR H A5 15 SR
AN H B J5 B XA, SR )5 K P A 4 XHE SR - 2 (6
MM V2R (N S AT R MR VA S SR
VAELISE S5 A WL, SR K BT AR 4 A (SR P P B O L
MG Hdli Xt LT AR 2479 5 R AR AR A, ol B e
AR NBHECH AR 22, i 5 RS S5 St s ik Z2 0, H

[re—
[ ——

TR HANT I < 200 T FEER/NE . TV Sr RS (H A
XA 2 2RI R 3055 0, R, B8 08 Y A, IR AR
1o (AR AL AR T 5
2.4 XBRTHLE

HIRRARE =G h b A AR H R . A 3cdn
AT AR R b IO IR AR 1) 77 123, B 6 IR 58 48 R AE R 45 51
Y LA B R A WK B AR, A
SCR 7 1002 « FH Y0 i 5 R W 2 SR 4 WA, 72 B
G (615 2032 BT BE , et A s UG AT s 4K Ca,
BRI 58 B FN s ok W R H

WC:H>

WA SR A= TR A, MR A ek Rk 4. T,
SRR I S 287 1) A, B A ERUEL PTAR I S 5 I 100 55 A T R
RAS T IR ZER TR, T, (0,1),

T, (14)

3 I
3.1 MERERR
1& Intel Core2 Duo CPU E7400, F 4% 2. 80 GHz 2.79 GHz,
IN7E 1 GB [ Y PC HL L, 2% VS 2005 1 OpenCV 1.0, %}
17 il AR A TR o 75 DU i Ay stk UL , 0 e
320 x 240, BRI SEANTR 2 iR
F2 SRR

WIS /s Wi/ fps PR AR PE PUITIS TR
. F 3 .
1. avi 152 29 _ FEHMEI AR
2. avi 486 15 » EHM IS B)
_ F
3. avi 152 29 _ ELIETIN
4. avi 152 23 JRR EAMAT IR
-
5. avi 34 25 ﬂ ESSLUN
6. avi 152 29 m ESSETN

3.2 Wi RRHEXBES T

Zat Z IR B T BESEBUE 5, =30,8, =
20,6, =80,0=0.8,T, =0.7,

TEBESHEUE N LR &AERT, 43 3% 3 P9 A 5 SIS
1T 75200, 3 NIAE T S0 30 A3 SR R0 B3 vk A #4155 ot Py s 1] 4 el
2.3 133 4 iR,

T

E2 FARRTIRAR
(NEZAREARE . B4, BT, WER)




- 632 -

WA N R A R

531 %

3 OENIELF (ENPIS. avi) TR B AW EXF L /ms

% it i1 Ty
Tz 22.341 40.323 25.576
WYy 1.443 1.924 1.755
B 5t 14.371 16.473 14.447

B3 ZIRETIRER
(NEZHERRAEE . B, BTy, WER)

F4 FINETT (N 3. avi) BIEAE AW FXS I /ms

Hik et g -1
A 24.671 43.157 25.726
Wy 1.454 1.957 1.758
B 5 15.410 31.704 24.437

25 WA TERESS bR MBS 52 5 % (FP rate) | IEBAT 5§ 5
(TP rate) FIKS B (precision) , &I LT

fp

FP rate = — 1

rate ftm (15)
ate = P

TP mte—tp +fn (16)
.. tp

recision = - (17)
P ip +fp

Horp s f ARG VR A AT SR80 op AR B A AT SR80 fn AUR
BRI T 5 EG o ACRIE R 5 580G (p + ) fORHSE
SR 3 SRR (ip + fn) 3R LSS B P A i
SRR

RN RUEAES S ol Nad

AT
ik HoREERR
FNIFE ENBI SN OLIRRAE
FP rate 0.052 0. 046 0.063 0.097
A TP rate 0.912 0.945 0.859 0.895
precision 0.468 0.481 0.338 0.275
FP rate 0.047 0.063 0.071 0.017
WEE TP rate 0.913 0.835 0.787 0.895
precision 0.475 0.423 0.293 0.563
FP rate 0.113 0.107 0.027 0.031
ES'S TP rate 0.947 0.964 0.816 0.863
precision 0.791 0.871 0.532 0.861

FEVL b =T AR bR f AR AT AR FP rate UK, R
HIT S PR P 10 I8 P B 2 5 T ) i OB o U DS TP
rate {ELLALA .

2 A EE SN A I Lo, & NS R A g
PRI SF- 2 (432 3l SRR B LRARWLE, Z0d WU Rk
ARG SCRAT T WL s TR AR T U IR AEOE IR AL
RAERIEOUT , XU SRR T8 AR A 3 - 78 40 #DG
WESRAZ IR o AN TR ST ZR B T5 1T , 1 sl 149 (8 ek 1] A2 24 P2 e
AR, BB AR P I 1) 52 2% HE e g, XU St A ) I ) A2 2% s o L
SERAF G LI AL BRAR) 7 5K 5 7R AL HIOG B S8 7 T, XU A

A BRACR B AR, I HLAR PR BRI AR I 18] B2 2% BE e . AR
A B SR PR RE I 2 v, XU SR B Kl o LE LA 5
T PR AL SRR R A

4 ZERIE

BRI AS ) F 32 Ak LR ) A g AR 2l 247 ) i SR HOA
SERE DL N A2 A3 5% DA K B 32 O IR R 788 5 W) 5 ] el , AR SC
PR T AU SR . i SRR S, USSR B RE AR A F
U H A ARt 1R 0, XDEIR G AR B R iR, 1)
IO 3H B R T SN MR AR B FERUH R s B T
ZBIE, N — BB LA 2SR — 25 O I X 1
{ELRY F Y BE HEATIFE o
SE Lk
[1] YIN Bo, QI Wen-juan, WEI Zhi-qiang, et al. Indirect human activi-

ty recognition based on optical flow method[ C]//Proc of the 5th In-

ternational Congress on Image and Signal Processing. 2012:99-103.
[2] SUN Shi-jun, HAYNOR D, KIM Yong-min. Motion estimation based

on optical flow with adaptive gradients[ C]//Proc of IEEE Interna-

tional Conference on Image Processing. 2000 :852-855.

[3] WANG Jian-lin, YANG Yin-sheng. A moving object detection algo-
rithm based on background subtraction model [ C]//Proc of the 3rd
IEEE International Conference on Information Management and Engi-
neering. 2011 :3273-3276.

[4] % %, REL,F L. KT RCB R E T M HF FiE3h B 47k
M[J]. 3+ FAupr £ ,2008,25(3) :214-217.

[5] &, s, P, 5 ATOERIHFNRIFHFTL
HHEE[C]/2BF 18 R FBEAL B A F RNk L.
2007 :1001-1005.

[6] ZHANG Zhao-hui,CHEN Rui-ging, LU Han-qing, et al. Moving fore-
ground detection based on modified codebook [ C]//Proc of the 2nd
International Congress on Image and Signal Processing. 2009 :1-5.

[7] ZHANG Jun, DAI Ke-xue, LI Guo-hui. HSV color-space and code-
book model based moving objects detection [ J]. Systems Enginee-
ring and Electronics,2008,30(3) :423-427.

[8] KIM K, CHALIDABHONGSE T H, HARWOOD D, et al. Back-
ground modeling and subtraction by codebook construction [ C]//Proc
of International Conference on Image Processing. 2004 :3061-3064.

[9] CHALIDABHONGSE T H, KIM K, HARWOOD D, et al. A pertur-
bation method for evaluating background subtraction algorithms
[ C]//Proc of Joint IEEE International Workshop on Visual Surveil-
lance and Performance Evaluation of Tracking and Surveillance. 2003 ;
11-12.

[10] DAI Ke-xue, ZHANG Jun, TU Dan. Prospects and current studies on
background subtraction techniques for moving objects detection from
surveillance Video[ J]. Journal of Image and Graphics, 2006, 11
(7):919-927.

[11] KIM K, CHALIDABHONGSE T H, HARWOOD D, et al. Real-time
foreground-background segmentation using codebook model [ J]. Real
Time Imaging,2005,11(1) :172-185.

[12] MADDALENA L, PETROSINO A. A self-organizing approach to
background subtraction for visual surveillance applications [ J]. |IEEE
Trans on Image Processing,2008,17(7) :1168-117.

[13] WEN Jun-qin. An adaptive frame difference method for human track-
ing[ J]. Advances in Information Sciences and Service Sci-
ences,2012,4(1) :381-387.



