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Semi-Automatic Video Segmentation Using Virtual Blue Screens

Jong-Han Shin, Daehee Kim and Yo-Sung Ho
Kwangju Institute of Science and Technology (K-JIST)
1 Oryong Dong Puk Gu, Kwang-ju, Korea
E-mail: jhshin@kjist.ac.kr

2.9
2 wRoME

= 7} 9
Screens, VBS) S 0] &3 dbA}
th b EF23WE FIYAN MAGEE

22239 (Virtual  Blue

ot
oR
L oy,
A
]
N

&3

o
E)
2
L

s 7]‘3% Elﬂl ﬂ@LH B 4
o ¥ A= olFolch. HHEU 4R
Aodatel Hepatd B Y E AME3ta, HH JA
Bgo Frjo d4ste stdoA ¥31H 2 (Change
Detection) & olFojdc} [1]. € =&dAde aFHA
W A2 2 ¢3lo] AtE VBSE Ap&gtl. VBSE o
43 GARFGAME A, olABHA TS

VBSE Bzstel chgstuold £ Y4E dZwct,
olgs alEd abst A3l el AN £ 7]

' (Morphological Segmentation Technique)& ©o|-&3}A =
zteo] thgt wlolE mpAH(Label Mask)E f&th [2].
Fel golE vixd Alelele ME FFR
EZAsHA Hedl, oY FEH F9E FEYLEX
A9 AANE A& AAFHAN AE

A ohS3g A3 el EF 23vg vt=Esd

Apg e,

5 U4 dueias ABe] AT HEs ond F
B4 el SlUIE kel Bee dBole) @

et o [Ulo

age v, oF AN ARAA A
Z1Me 34 Urd, A% GRS s ukz)

FAEE 7Igol Ao, AF

FFeesige Age o
A90E 9ae g Aoln,
Q
X

WAE J4EY
e z718weA Ag 0183} 9]

&
o]
AREE
T AEIE 2o
&

e AANE AASA drt. 2t
57]3’2}‘?‘;011’\1 duide HAe gAd HeHEs Fs7t
¢ oot dtEtd G WellAM vl AAE
FE AL oS FHAJ del7] yiolrt. fﬂra}’ﬂ z
g A Age AAARE olf FogH Ho A
gapA oulgle AR U@ dEgel o)Fold 4
o]

‘31}% AR 27| RE 2] ¢ o
7R W ol A7 Ho| gt (3],{4]. 1 2SN g2
admeFo] MAHJAAR oA 7tx dg HFdAL A
NHZR Eata ok, EJ vty JAREE vty e
g Z7)8a0) g A FZe] olFAW I&H
Ho AAREL $AY FAYHE AT, 33
AL e B8 3 9EE AMEsHAl |t
AT ol W AAE gAYol AU F&
glao dElME $AY. Wy g AdsEE Edg
3 ANFS 571 AVl AHE 7tAT
B =Rt o EAFEL Hdsty] A4
7He] B2 239 (Virtual Blue Screens, VBS)& ©] &g
Azg By G348 7Iye g, vBsSE A
gEo A 22 AA9 AEL H& oldstHAA g
Eojd FZgiolrt. BEF 23N #AdHE T34
o] &Aq ZAA FEol HnY Lol P& o] &3t
o 2718 AP ez MAPgAS EAF goz
AY VBSE e, thSIdREHEe HHEE ol
o] VBSE &3t/ |t VBSE AHEEe=x B
BAFAME 23T v 2713 A0AM Y LAY AH
7«1%0] o o-];ﬂ 2= ‘;} 1:\:5]. %1101 %Z-IO _r.]a—“k]
<44 “"51‘2 *P%OW B3, AF FAEHAA ALE
dte W Ed Festd AR 7iHE ALestd
ANFELE EouME AT Y AA 9 FEo] 9

2o},
wha

o,

p

5T A4ET 7IEe A 9l d4eed



E ez AL, dHY A4S Y
stz ARSIl Watershed €2 EE o] &F dolE
w235 Pl el FH GARgNE VBS
g o]&3 HIPEz oA G HolE w39}
Ao Ggreds B3 dojd golg viaz9 F
FHE 498 #2ozH JAEES ST

<
%

a9 1. 9zl AR E ¢ugE

a9 1 ARJE NAE AR dnFe &
£ golojafg nogr. $4, GFEE ojHA 9
"“’ﬂ zEEo] e FLL AAGY. ol 98 ¢
AlRE Adg L E AMggth. dAAgs U g¥Hy
4 fi oA VBSE Fxste] @AstACA Y HA
£ 453, ol F G4t ¥aAEE Tk o
Foloh, JEg ol dis) FAY AA AFo] o]F
of A AHGG d5A G4l dg dolE vtxa
€ et olu Algd HEEgH JAEE 7IHE,
gutdoz oA o= 8} (Simplification) A 3
Watershed €3g]Z o2 o]Folx Ao}, J4 g3
AL EFZE E7 el Opening?} Closing(Mor
phological Opening/Closing by Reconstruction)& ©]-&gtt}.
2TE 5 YA Opening> TELA (Structuring
Elementy .t} Z& o] 9l 8 B RO o] F1,
ETE 53 Hesld Closing® FZ8A8T e 9
Ao oFE 2 glol &t} Watershed ¢ EFL
Fe)sta 7 AHMorphological Gradien)E F3te] dojz
FEE 7Y 9ddgz ot destd Aarg
el A Opening®} Closing2 E3t dojzl F g4t
A GEE B oA FHTH HAg o4
B F#YFdo] BHQEA Bo] vFolAeE RS
=5 F Uk F Aol g dolE vta3vE e
G/Fe) dYolB nA2AE vustd 32U Al

e FAES 2R vpxRo o[gA AEE ¥
44 BAE ol g8t thastdE A vBSE TEC

2.1 VBS® z713H AR

a9y 2. 7MY BEFAF-(VBS)

7} BF 23 (Virtual Blue Screen, VBS)2 & ) 3}
A AA AEE HEH oldglHo A gl
| F2 gAdoltt, 1Y 20 B AAY, VBSE A
Fd9E 5 gtoz QYA t=sd, Az AFe
At T8 davs glon, Uiy FAvenye
ek Antg 48 4 ok wiAddE 59
oz A9 #8) AFRREY] AAPRE GUI (Graphic
User Interface)S’—]— e E7E o835t &z Fol B}
goh, £ o FAAHC=R A4y, GUI =7 E o] &3
o 287t A& nz st EA 29 AL ApEal
7b AR AAsA "ol 27] SR gZY AAE
A=st7l A 4, 94T VBSE RE=RZX
(Morphology) 848 o183t @A, oz,
olFA st @ A9 ey AAgAL Tl
Watershed A Foll AEFry. ol Wyog dojn
T el g #HelE vtA3E o] &3l 2.3- 7

*5} H]-tn oz z7]§].tﬂo]]k] 01101 711;“2 oé‘— ]_

[*3

2.2 ¥4 49 45

Iy 32 dAA AN
L}EMD} 1ol A 01-‘%%
S o AA4sAM 9 A Y
4 G4 AFE olHEAs
%?’f&t}. %i}a Az se= “o“%’é%

- 280 -



gl b 448 ol &8 BAH sE HE vIdeltt. b,
2 d&sle 39 Fod fe AR ok AHAE
W ARG 4L HARE EZ(Normal Distribution)® Z ¥
gel A7) WE IR E #3299 Qd £Ede &8
Ha go] BAME wlAdge A ghah wlwsich
oroF @bl ool lF IS YA HH T #iF
U ZA Hol Wt dojyx] Y& Aoz T
a8 g Afe ¥y dojwctn 5 [5)

2 2

HOA oy =09
(1

le 0, <0,

4714 6,7 o, 27 wAG G} BEgde] 2ig
el | He 837 dojubx eskde 1
Hypothesis)& YEMI T, H,& 2 wfe] A$E e
=

WalAdgE ¢aElgd A9 fo4ds dd Cw),
Pk, Ctk), ByE Zr2t @A3H, ojHsd, A% 349,
28lz vBS Za Aol BiE ©ed Zo]l A9
Hr},

B(k) = {P(k) if a pixel of P(k) is in a object region

BLUE otherwise

q714 ke 3o YAE JEh9, BLUE':E WA
of AR EAF golot.

BUy7t ‘BLUE'E 7tA& stae AA Ckot
Pe) MEAEL Hah. A (DolA 71 g ¢
34 =HY, 2 stah9 YXolA Wyl dojygrn
FE Col Cod S F73Eta, 1%R gow

‘BLUE’ & #4933ttt Bkt BLUE & A7 &=
AAeMEe HEHES ALY Hovl gld. 39 32
olgl HalH&EE B3lo dold 3Y 9498 Hox
2 don, a3 45 AA 35" J4S Ho B,

e g S et e o

i e

a9 4. A5G
2.3 £39 A3 B&
2% sast 3 sbe WEgR Qurdw

Watershed 22 EE o] &3y VA cot, C
HolE vt23E HAgFEd, 4248& Cme CuhE

Holgrl, 1¥ 5a9t 2% 5bE vlast BW, Cuk)
T Gl WA A3 AAdHAM 3F 6ast ¢
& RIHHQ 99E b, o)t Watershed ¢elE
e TEF d9oz yyojgossd yee
(o]

(a) Ck)s #o]E
)
1% 5, #olE vtxa

(b) Cyk)9 #olE
of A F

gAY AA HF pt2IE A7) AAAE Gl

9 ®rlHe JAES AAsor A} Cuk FEE
€ A9Ed 24U AAZ FAHHE HAAA Cyk)dl
Re GHEFN A £ ddgo] &5l AL £
= Aok £329 A9 HEL F A wHolE nlaAzm
£ M2 AA IFHE 99 FEFgo=H ojFo
4 k. 29 6a%t 1% 6be #4Z oSdH 44 ¥
7HAEQ g3 HF vlAdE HoE

i
; | ;
/ SRR T L D ...

(a) #7 FGE (b) HF iz
g 6. %7 993} HF njxz

olgA Yol HF w2zt vsHds AY

VBSE A€, &, fojx ol HF vl n}

Z 2P UA 54T o2 A9 ohgside VBS
E 9EY.

3. 43 % %

E =804 Aty side BERazdg olgd
NHAE FGEY 7IHY AeS Lolry] H8 176x144
A719QCIF ¥4l9 14d w748 74 MPEG4 HlY
L FQ4 WA AR}, 2 7S £ =84
AdHOo 2 ALL-3F Claire 9 Mother & Daughter®d 2] =
7138E BoFn g, 08 88 B =FoA Ay
F2d 27139 RoFEn =, U
A 2% 7IHE AMEEY &390 Wil viny &
A9 AA 9 7latgHEd FeE & BEsn. 29 9

- 281 -



1% 102 Mother & Daughter9} Claire® 32| 39
] %Oﬂ 3 2848 RAEY. d&s6ke 3
) WEl g AMEEHA] nk, WHHE
3 GAETL AFFgozy AL
nd FgsA Y AA} A

(B
o u

10
% o oft b 3L

tlo ) (% (2 oo 10
E
ofo
off _3‘:'.
m{)m
i

4. 2

WS ge A2Ag ol 8T W
Hg Adsch. wiks dudeel 4
A

2
o
do N Moy
ek Ha
o 2
—‘>~

Mr o

0

Sl N

$m£

N

o B rd

RS
4
Q‘L
_\$L
E.
o 2
rx
L
z?.
o
'{N
Jai
3
© lo
ki

o
z

3 BRAME }% %*‘—%Q 713‘011*1 Yoz
AHgste MEEE S A goEH o AL AdFer
T gAY AAE ZFHoz FHE & AT, oY
g WA JAEE duaEZLE MPEG4S & A%
714ke) ofApalE] Hopola F WA ALEHT}

A

B A7: FRAEAK-IST) 25FUE
HIAAFAE(UFON)E 5 ?E}i‘ﬁr?ihnt} R
B(ERC) A3l 98 RYYch

F31EH

[11 T. Aach, A. Kaup and R. Mester, “Statistical mode-based
change detection in moving video,” Signal Processing. vol.
31, no. 2, pp. 165-180, March 1993.

[2]1 P. Salembier and M. Pardas, “Hierarchical morphologlcal
segmentation for image sequence coding,” [EEE Trans.
Image Processing, vol. 3, no. 5, pp. 639-651, Sep. 1994,

[3] M. Kass, A. Witkin, and D. Terzopoulos, “Snakes: active
contour model”, Proceedings of First International
Conference on Computer Vision, pp. 259-269, 1987.

[4] 1. Pan, S. Li, and Y. Zhang, “Automatic extraction of

moving object using multiple features and multiple frames”,

IEEE International Symposium on Circuits and Systems,
vol.1, pp. 36-39, May 2000.

[5] M. Kim, J. Choi, D. Kim, H. Lee, M. Lee, C. Ahn and Y.
Ho, “A VOP generation tool: Automatic segmentation of
moving objects in image sequences based on spatio-
temporal information,” IEEE Trans. Circuits and System
For Video Technology, vol. 9, no. 8, pp. 216-1226, Dec.
1999.

[6] L. Vincent and P. Soille, “Watersheds in digital space: An
efficient algorithm based on immersion simulations,”
IEEE Trans. on Pattern Analysis and Machine Intelligence,
vol. 13, no. 6, pp. 583-598, June 1991.

- 282 -

EERAE L

1Y 8. &7|E 4G

1:911; 2 1Ih

217 9. Mother & Daughtet

1% 10. Claire



