A AIZE 2A NARIS A8 HHE ZEE ) S8

HEE” EFE" USE
‘YEED BEEHISY
THEHOIZUY BEHAEBIISAHE
jhchoio@mmlab.knu.ac.kr, petercho@ync.ac.kr, shkim@knu.ac.kr

Background modeling and Application for Real-time Surveillance

Jung-Hoon Choi®* Jeong-Hyun Cho™ Sung-Ho Kim'
"Dept. of Computer Engineering, Kyungpook National University
“Division of Computer Information Technology, Yeungnam College of Science & Technology

2 %

B =20As 42 89 MM ZA NAEN SSE Y ZLES S PRS0 LB A AL
e Y Y, QENE AE, Nl QEHE EHOR2 LFCH MAIZSR HiZ QD HAs ¥
50 MM =X AMME A& AI2H0] HOOIBID OIZ HMHE GO 2HCH < 0I= MAHE </5t0
HCIoH 28 2 OIRJ 1 UL HE A0l U2 SHEO UL 2 =20iAE FER I8 e &
T2 2lAE (running window list) i HI2H3I0! BICIH HE Al2tE 436100 AAMAUCE R DL tH
A YNE LU= BEHE RHHECH

it

= A2 2 20 HH, 280lHdsE AlAE
1I.Ad 8 e ¥ Qdziol Myl IO CHoHA 20otE ),
JFUNAE iz S a A0 CHotd &FotL,
MAIZE ZAl AIAHIZ 28 2019 JIE0l P SR8 4B0AME KOS S A PHE AA HE T
AHoZ 22 S0 YOl SR MHMIACH [1-7]. JIES ZY ANAHZ ASH M HES ZWUE =0/, OHX
HE QL0 MBE Kalman filter, Gaussian mixture, ZL2=Z 5Z0A= ZE80 &% HME HAISLL
Non-parametric model, Adaptive smoothness S& [1]
AAIZHO HESHX] QD A2 BB ENots LIRS & 2. AlAE e % By 232 dFdel U3
el ZHQ BHAIE, FH 2] B E9 L0/X HXAHO
SMAOIX WUCH Haritaoglus XHAIO] MIQHEt AlAEIOL 2 =20 Hote NAREZ e MO RE 3
WA40IA wOl=0 28 HClor LS AU LS ASIH N THASoH Y AR UAEE R4
(45], HIE A0l MHE O|FS U NS HHSE ot S0 0l 2IAEE PH6I0 Hol MA RENE HiR
WA AE ZTOUA SRS D) H3 82 L0IX MHE 1D 2 MHEE2 LR 2lAEE HA0HH =0 0lF, &
g & ALt H ZUE 0G| RS NIAE s AHAUSE
2 =20AMs E SEL gHoR JIES HICIete &
8 |XotD, ¢Ee! 58 S # & U= YHE M
Ci. HSV A&k D EAHE MBSHH 222 XE8 Xt
Ch B =013 S0 S22 XN 3 2tol Cisl IIRE A= H
£ ZJtAIZ1D, 2 JI2E HZ0f CHal 1 0l &0 X3t Bt o ]

= 1o

e}
3

o o od

N+1 0180 U g4

O CHoh CIE YIS 2AEZ KIRABI0, 018 0/B50] | we 1 B 2 |
MCIQ =5 AIZFS SHEBICH B E0(310 2Y 0159 b i me

Qe A CHGH OISt RIS DO IFISEB LA Sotat —— e

S e ARSIl AAIZE BHE S B B0 0l % dcy

YO o2 WA NMAN YBS T= COIXRSEH HE @ ane 3y

22O YHEE B0 TN FHO 0K} HE AU B —_— : v e j
O AP WA DWHO 48 =TE BAAZ 2= UCH KIOHEH e |

gHHE AA2CR HIE HAS BHHSD] LS00 sl AMA W3 DAY A THA BE ;

o 2HIJI QON QEME =AD =X WOl BOI5HCH 22 1. @M AAH WL

781



20043 5 A 1333 B e E=EF Vol. 31, No. 1

2.1 My g 3 X3 FA JFIRE 2AE
A MHEA= 2N FEY S MY LENE
o S FE2 #ot0 H, S, V Z2E MBS0 HSV M

St 2EXE MM EMole 8K
t shadow)E HIHSHH SCH RGBUIA HSV HENZ
Boh= gee & (1) 20

A BlR-6)+@®-B)]
VR-G)? +(R- BXG-B)

P HEAE A
as

1% 55 0

H =cos

=1- 3 . 1
§=1 (R+B+G)[mm(R’G’B)], Vzg(R+G+B) o

SNE 42 MHED| RIHAH HSY BB AUES 0
~ 2559 gt2Z M4 5t, MR-EE H, S, Ve &t
B2 30 (awmes O’I}zf B, U Fatol & oA
2 H, S,V 220l sHGot=s 256/QW 312 3IRE 2lA
EE JHNNH 022 i?ls} 8Lt JIRE 2lAEE &N A
S UHEH SHUM LM =2 H, S, Ve X35 22
AMEIH oS AER2 A2 1 SRAZ EIHAIIA &
I2E ULE U HER0= LREY INSEY ZNW5H
H O, HE2Y B8R 09 Q2 EMELL

22 LIS HES e 2 X2 TIAE

MCie gtez2 R4 Hia Fas MAs| Adds
I E CIAEMAM N/2 OldQ! B =& HOLOF SILE, ¥
48 FHEols WA 21 360x240 0|22 MAIA2Z
EJis6i0h OISt FEO AA2L2ZE Iis
28 LANG 0RO 2 88 JHle %Eoi
TEE dd AR 2AAEE MAET HX E &2
SEHO LOIXI EMEICH2AT 3 ~ 4002 2 z:*EC’
CIAEZ FHEI 20 HCQ HE U A2 2F
TE Y > UA2H, OIF0 U A0l dAAR2 BE
E == UL O3 2(a) iE 4 Rz AS A3 i
012 I8 2(b)= 0] &3 o o% oI P& 2 E 2ia
Eo U2 Y AE R 2IAES LIEIWCL
(op-iTolispelelebefo]  court

2324252627 2829 255/QW  Window number

% 25 2 27 28 20
(a) 28 24 (b) 2iE AEQ 2IAE

A8 2. HRE AED} oY LR 2AE

3. tHY A DEYD WA
HCIO RE2 01201N I A&

I3 T == No FoJt B
map [6]2 DT 2% 20| QLERE

FEG RsIME
bCH J1ZE2 score
}

StCt
2 }EJH X0/

9 BA LOIX B3I HY Sli= D0 HEBHK
B BANANS SE8 L0 OILITH Xore gamw
ADN2IEID 20| BEARS FHSD 02, 80 T Y
OfLHOl ZF0l SIXI &2 NS 8022 ’H% HH 2
[UEAS I,

B @20 AE AIEO ZRAYSH 2 A2 2|
AEMAM 2 H, S, VO MP (median point)2 MA& 8T}, o+
E0I1Z 2 AER CAES &X YREHHA 2 A2
O II2E U SHBLL & 2L0] N/2Jt 01A0] E& Al
Ol MPIL SI0 O1% 21X 2E2 2AEN M2 X3
20l SO MRl X3t 24D HIDSIN BA0| Hoz
SR 2AES AM HIE 1/22 Y 4 UCH

09 fir ne 44

40

Small Square(SS) ¥

\ 10 X 10 pixels

RZ : 24 Blocks
e

t2 036 Blocks

peRe eI
25 27 28 29
e s‘E$ 2lAE

8 3. S8 #z=29 24

13X 3 Sa2 FE A
2 Mg FN M 24
EH:UAEANE ZAN
1. 88 AT R0l #ots HA2 2id xR TAE
B0AM (N/2) +120H 2 20l EMste O o4
2 FE s HEZ JFEC. .
2. SS TR0 £ol= 2 MOl FE Jts BA0
o GiE SS BT R= YE Jls SSE HFEHL
3.2 SS AXRI BE ItseE LFE UMK
GE Zdglel UHE 2ot & Jis SS2 83
SR @2 A=R0 HotK 1,2 S BHEsH

g

4. 8 2

X HZES =0I86101 AME Zael 371 NO|
AL 010F St0 =J13F 2B 0= 205 10 2
St01 ZFE 0 2H9F, 80 Y OlLHO 21& ADIOt 2H
HX %2 43 ZM & 8022 ZF HAAG. OS2
1240 8230 22 #30A A 25 AE Z2E
dEE HEoIUE W B =0 Ty 3INE
LIERHCE Hi2l &8 2= U 833 20| Lo=
(9 #3)2 Bl 22 32 FX HiZE S 80 =g 0l
Mol 2HEE = AL, 01X S Y2 Ao ##AHY
AR JIEQ 4F 202 80 T 3N XH0IIF LK
@e AE BEH S0
H,S,vel 2Xtst Z0l= 18 4(a)2 200l PSNRY 80| =
23,3,82 U2 ZHSIAUC. F, He AAS 322 #ES
Al LXEHE S B2 3L 71_-1 F A& PSNRS LHEHY

782



20049 = 3 Bolets] B et E=EA Vol 31, No. 1

N SACH Tetd LA 3I100 2o JHE 4= A= 2
TR M== He= 86M, S= 864, delil viE 32940ICH
X X Y 220 ABHE 2id BER CAES
R @E2 3= 08 402 20, 2d B8R 2AE
ol By LR 3I0ls X 30| SylAstH 0l ™
MEUAM deist HSVR X3 JJIE HEGIH B &

29 3Jl=HY ZR6M, 8 L 8M, v L5042
LIEHGCH Ol 2 € WHES HSVE =X 2 E5t= EE
BES EY = UOH M0 2QRE AAE AL &
Ct. =, X BHZ 2 A2 BAUWA B2 Ol &=
Z 252 49 QR TQHE HIE E22E AMAHE
AN HEEg ¢+ AL Jda2ld 2 =20A MeHs
WHS HE DEE HAUE S XHelUF0 BD 0.0522
LtEFstCE.

no og 32

o

A8 FA0 He X013 T 3D

J

t

\
B
10

Ao 3| EIH JJ| | AU &3 | BEEQ 3D
s 78 Ha 35
28 85 5 38
F=XE 93 A 34

2
PSNR =10log,q 255
MSE

1 Hijn Width , 3
E = W A Z:[f(x,Y)- JACRY
prorgi @

where

BRBBES

12 4 8

v X & 1. 2 4 8

(a) X3 3312 PSNR (b) 21 B &R ClAEAL] A

8 4. 2X3 301, PSNR, Jell) did AR BIAERS 2

D s2 2 =20 HE BHE 2EEE 01K A X
A AN HEA LEHUE X8 20 =0 08 5(b)=
2 & (O syt BB S X2 UEH 4010,
LO0IZ HHE 98t 2HEE HHS &Gt FACL T2l
J%8 5(c)z ZEZXE HHE MBS U 2 BoI0

5. 28 ¥ &% A7 A

2 E20ME X Y Y4 29D QENE =
AAIRIO = #510| I SR J1BHel HICIo 2 E W
DRSS NOEHACL HErst A B B WA @

I

ne 0
o A2 WO

o o
i 1

MO iy ¥R 2AEQ BA V22 UL A
BMBOZH A MO XIHA0| HAIZHY 28 Tt
AL 2 E S S8 MotE A2 & AIZH B
E5I0 QENE FEY AAZL EX HHE B
P2 PSACH HIoHE B0l CIys Moz g8
&l
s

=

S oM o o
0 &
0z

0% Mo
oy

AS|
oIr

Jl e AAIZHH S48 Helsts O 988 =X %=
QEMES & HHIL FII OO0k ot1], HE2 X5t &

!
gy wH e

= 8BNS = A B Y
HME Z& 20l e 220t 2RI

[1] Dan Gutchess, Miroslav Trajkovic, Eric Cohen-Solal,

Damian Lyons and Anil Jain, "A Background Model
Initialization  Algorithm  for Video Surveillance," |EEE:
Computer Vision, 2001. ICCV 2001. Proceedings. Eighth
IEEE International Conference on , Volume: 1 , 7-14 July

2001.

[2] Ng Kim Piau and Ranganath S., "Tracking People,"

IEEE: Pattern Recognition, 2002. Proceedings. 16th
International Conference on , Volume: 2 11-15 Aug.
2002.

[3] Stauffer, C. and Grimson, W.E.L., ‘“Adaptive

background mixture models for real-time tracking," |EEE:
Computer Vision and Pattern Recognition, 1999. Comrputer
Society Conference on. Volume: 2 , 23-25 June. 1999.

{4] Ismail Haritaoglu, David Harwood and Larry S. Davis,
"A Fast Background Scene Modeling and Maintenance for
Qutdoor Surveillance," |EEE: Pattern Recognition, 2000.
Proceedings. 15th International Conference on , Volume: 4
, 3-7 Sept. 2000.

[5] Ismail Haritaoglu, "W4: Real-Time Surveillance of
People and Their Activities," |EEE: Pattern Analysis and
Machine Intelligence, IEEE Transactions on , Volume: 22
Issue: 8 , Aug. 2000.

[6] Andrew H. S.Lai and Nelson H. C. Yung, "A Fast and
Accurate Scoreboard Algorithm for Estimating Stationary
Backgrounds in an Image Sequences," |EEE: International
Symposium on , Volume: 4 , June 1998.

{71 Ahmed Elgammal. David Harwood. Larry Davis,
"Non-parametric Mode! for Background Subtraction,"
Lecture Notes in Computer Science. Publisher
Springer-Verlag Heidelberg. [SSN: 0302-9743, Volumn:
Volumn 1843/ 2000, 751-767 Janu. 2000.

783



