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( Video Object Extraction Using Contour Information )
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Abstract

In this paper, we present a method for extracting video objects efficiently by using the modified graph cut algorithm
based on contour information. First, we extract objects at the first frame by an automatic object extraction algorithm or
the user interaction. To estimate the objects’ contours at the current frame, motion information of objects’ contour in the
previous frame is analyzed. Block-based histogram back—projection is conducted along the estimated contour point. Each
color model of objects and background can be generated from back—projection images. The probabilities of links between
neighboring pixels are decided by the logarithmic based distance transform map obtained from the estimated contour
image. Energy of the graph is defined by predefined color models and logarithmic distance transform map. Finally, the
object is extracted by minimizing the energy. Experimental results of various test images show that our algorithm works
more accurately than other methods.

Keywords : Video Object Segmentation, Graph Cut, Histogram Back-projection, Distance Transform
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HH ek (b) AFBAE el (c) F&E Hojol st
3 HE 2

ALBRE THE]
Object extraction by usmg GrabCut. (@) input
image (b) user interaction {c) post processing of
the initial result by user {(d} final resu.

Fig. 2 Automatlc object extraction. (a) input image (b}
result of saliency exiraction (c) seed extraction
by saliency (d) result of object extraction.
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Fig. 3. Block diagram of the proposed system.
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Process of constructing the color models. The high intensity value is represented as the high
probability. (a) block-based histogram back -projectionfonly object case) (b} color model
construction close-by contour(only object case.) (¢} object color model (d) background color model.
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Comparision with other color models. from top to bottom, Foreman and cowboy & knight image.
{a) original imagelcurrent frame) (b} result in which the regions are decided to object or
background by color GMM (¢} by 5 domainfcolor and iocation) GMM (d) by the proposed color
model.
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MPEG-4 EHIAE Hatel A F& 3 oiM%e! ol2l2 Akyo, Claire, Foreman, Grandma, Miss America,
Mother-daughter, News, Suzie Al A (a) 92 GAHFrame : 20) () 21)oiA M etete 22IEE 0|8E (@2
21} (o 2 =20|A Aokt 212ES 0l8% (@2l Zo (d) ¥e F4&HFrame : 40) (e) 21lolA H etsti=
et &2 0|28 [dol ZIt ) B =20l FMetste ¢DE|ES 0|8F (0o Zxt

Object extraction results for MPEG-4 test sequence, from top to bottom, Akiyo, Claire, Foreman, Grandma, Miss
America, Mother—daughter, News, Suzie sequence. (@) original image(Frame : 20) (b} result of (a)iby the method
of [21)) (¢} result of (a)by the proposed method) () original image(Frame : 40) (e) result of (d)by the method of
[21) ) result of (d)by the proposed method).
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Table 1. Mean value of the precision and recali{by the proposed method and the method of [21)).

ol
o

nek

ojgst M8 ZuE9] precision

Test Sequence result of {21] result of proposed system

precision{%) recall(%) precision(%) recall(%)
Akiyo 99.81 95.60 99.38 96.11
Claire 99.58 97.88 98.61 98.19
Foreman 97.75 22.34 99.50 91.32
Grandma 93.97 94.04 99.35 96.34
Miss America 99.67 60.33 98.49 96.57
Mother-daughter 53.17 98.49 96.57 97.19
News 87.77 42.69 99.00 93.36
Suzie 75.90 98.72 99.70 91.36
Average 88.45 76.26 98.83 95.06

(b)

I8 10, chst dakel AR =& Z (a) cowboy and knight{Frames : 22, 49, 103, 130)
{b) two birds(Frames : 2, 16, 32, 47)

Fig. 10. Object extraction result for various sequence. {a) cowboy and knightiFrames : 22, 49, 103, 130)
(b} two birds{Frames : 2, 16, 32, 47).

(42)

=

ol



2011 18 MRS

ol AHEg 95 CIF(352 x 288) 7|9 A4
olty, 7} JAEL A H-s wlAHe A
(contrast)7} #to} HA FZdf ofF o] wtzn] A
H73 A (nonrigid) o] £4 A& 7HAE G40l
Y 90 E wmEA Alekste duEe (211604
Agrehs dnegFe F5 4935 ek v
A HbBol Claired4He #9)atns §AHE g 7}
A= iAol %71] FEE Wow FFo| AR o]Fo
2|7 e 3 W
o}

T o N

mio 4

ox -

o
=
Mother—daughter, Suzie A]E 29

735 Ml i
M= ozt A Eo] Ax del Ao BE 9ol
AARt L AdHE A @y Ak s 2
Aok Wil e Agd] e s & v
E¢, Foreman Al928 E3 AQshs i o438
of FAde] 2 A AT FF0] 7hsEe Fel

&+ 3

Hol A3g FRE Hehfe] Agge 2
3 A (14)7 Zo] AAHE precisiond recall
Eakiavi=s

[
ox
of
on
R
4o

tlo
=z

N{(Obj 5 (1 Objp)

precision = ) (14)
recall = N(Objpx N Objgr)
N{(Obj ;1)

N(e)e 999 J4 $5 oujatn], Objyee A%t
sk AladlA e AAE YEHIL, Obj, v 5%
© 2 F%(Ground Truth)3l 7 4“" 25 'W?U]r 19 99
MPEG-4 HI2E 933

1.2
C-=%

Foz 747—} 20 =R 9 preczsw’nlqL recall &
%

T3Eth F 12 4 JAEY precisiond recaié«]
Fges dedth Adsle dadFel o =
preczswn»} recall 5 A AE AT + 9

E3 gstet ofyuold o4t

o] W=7 wjAo| B AAE A& 35
4 91t} 2% 10-(a)2) cowboy and knight(704 < 288)
AlAz9 39 10-(0)2) two birds(800 x 600) AJH 2
o] A% A7E B3 ustde Gie gEeiiE 1

Ass AT AN 59 BAT 5 Ak

i B

=BX M 48 ASPEM 1 E 43

(43

22
il
e

P

>
righ
o

tl

(3]

[4]

=
“z ot !
S
o
ra
oal i
2 o0 4
R
>~
=
ole
Ol
L
It
o
it
2
hed

1 2)
fo
rob
i)
iy

X,
[*]
=
ol

—f“ﬂiz
EX

>

ok T & X
rir

off
o
e o o2 omo o o
i

-9,
ofo
o
do ofr

D

=
lo,
M o ol

off
o

il

2o

o

f
e
%
&oxR
S

=
2
1
ofk
oX,
_{ ]
N
-
2
o
ok
o
it
L,
)
a2
L

2 b

w1

L 18 g e op
ﬁ £
f

ey J
o
o N

A,
)

A

¢

o i Ao o2

=2

N
o,
o i
" )

p SR Do g
AL T <
P 9 1o o o"‘{r—ﬂ‘l
= g 32 Y
L ::{oogﬁ‘mz«. 1o
o2 T E B b2
r,?ﬁ. 031_?" oft rz_E
R
> &L
R TR (N )
i ok Lo

& Ky
:0‘-84 > _‘u

o = EH
- il ok
> =
o o Sl
[P >
2 ot N o
) Ci.?é

]
~O
e
, ¢
e

¢}
o
S

. o i
1t
=
%0,
32
5
E-H
D
>
ru
i
A
e

S
o o
Moo

2k
£ o
re
1Nv .

f-
) [U(O
rE

do
Ol—g [ir-"
Oty N
o -_I;:
[e][e]
r
e W
2
2 m 2
2 =

¥
30
o
»,
o
e

G. Havit, G. Jacob, and M. Aroldo, “A
Probabilistic Framework for Spatio-Temporal
Video Representation & Indexing,” 7th European
Conference on Computer Vision-Part IV, vol
2353, pp. 461-475, 2002.

L. Lijie and F. Guoliang, “Combined key—frame
extraction and object-based video segmentation,”
IEEE Transactions on Circuits and Systems for
Video Technology, vol. 15, pp. 869-884, 2005.

0. Javed, Z. Rasheed, K. Shafique, Mubarak
Shah, “Tracking Across Multiple Cameras With
Disjoint Views,” IEEE International Conference
on Computer Vision, vol. 2, pp. 952-957, 2003.
D.  Comaniciu, V. Ramesh, P.  Meer,
“Kernel-Based Object Tracking,” IEEE
Transactions on Pattern Analysis and Machine



44

234

g2E 08¢

Intelligence, vol. 25, no. 5, pp. 564-577, 2003.

J. Kang, 1. Cohen, and G. Mediono, “Object

reacquisition using geometric invariant appearance

model,” IEEE International Conference on Pattern

Recongnition, pp. 759-762, 2004.

A. Yilmax, X. Li, and M. Shah, “Contour-Based

Object Tracking with Occlusion Handling in

Video Acquired Using Mobile Cameras,” IEEE

Transactions on Pattern Analysis and Machine

Intelligence, vol. 26, no. 11, pp. 15311536, 2004.

Y. Li, J. Sun, and HY. Shum, “Video Object

Cut and Paste,” ACM Transactions on Graphics,

vol. 24, no. 3, pp. 595-600, 2005,

B. Li, B. Yuan, and Y. Sun, “Moving Object

Segmentation Using Dynamic 3D Graph Cuts

and GMM,” IEEE International Conference on

Signal Processing, vol 2, pp. 16-20, 2006.

S. Sun, DR Haynor, and Y. Kim,

“Sermiautomatic Video Object Segmentation Using

VSnakes,” IEEE Transactions on Circuit and

System for Video Technology, vol. 13, no. 1, pp.

75-82, 2003.

[10]S. Yonggang and W. C. Kal, “A Real-Time
Algorithm for the Approximation of Level-Set-Based
Curve Evolution,” IFEE Transactions on Image
Processing, vol. 17, pp. 645-656, 2008,

[11]P. Harper and R. B. Reilly, “Color based video
segmentation using level sets,” IEEE International
Conference on Image Processing, vol. 3, pp.
480~483, 2000.

[12]C. Jung, B. Kim, and C. Kim, “Automatic
Segmentation of Salient Objects Using Tterative
Reversible Graph Cut,” will be appeared to IEEE
International Conference on Multimedia & Expo,
2010.

{131 Y. Y. Boykov and M. P. Jolly, “Interactive graph
cuts for optimal boundary &  region
segmentation of objects in N-D images,” IEEE
International Conference on Computer Vision,
vol. 1, pp. 105-112, 2001.

[14]C. Rother, V. Kolmogorov, and A. Blake,
“GrabCut: Interactive Foreground Extraction
using Iterated Graph Cuts,” ACM Transactions
on Graphics, vol. 23, no. 3, pp. 309-314, 2004.

[151X. Hou and L Zhang, “Saliency detection: A
Spectral Residual Approach,” IEEE International
Conference on  Computer Vision and Pattern

~ Recognition, pp. 1 -8 2007.

[16] JF. Tabot, X. Xu, “Implementing GrabCut,”
Brigham Young University, 2006.

(171 Z. Liy, J. Cu, L. Shen, Z. Zhang, “Efficient Video

(5]

(6]

7

8]

[l

YoM A F3 A 2

Object Segmentation Based on Gaussian Mixture
Model and Markov Random Field” IEEE
International Conference on Signal Processing,
pp. 1006-1009, 2008.
[18]]. Lee, W. Lee, D. Jeong, “Object Tracking
Method Using Back-Projection of Multiple
Color Histogram Models,” IEEE International
Symposium on Circuits and Systems, vol. 2,
pp. 668-671, 2003.

[19] G. Borgefors, “Distance transformations in digital
images,” Computer Vision, Graphics, and Image
Processing, vol. 34, pp. 344-371, 1986.

{201F. Y. C. Shih and O. R. Mitchell, “A
mathematical morphology approach to Euclidean
distance transformation,” IEEE Transactions on
Image Processing, vol. 1, pp. 197-204, 1992.

[21]1Z. Garrett and H Saito, “Live Video Object
Tracking and Segmentation Using Graph Cuts,”
IEEE International Conference on Image
Processing, pp. 1576-1579, 2008.

(44)



20114 18 MX33E

Z A oz )

20103 AAgstw A7t
Fsta shAl £,

20100 ~ gk st Ar] 4
A et AAbaA,

2 & AR -wAAR
1989 AMd g A7) F e

1991 EFTASE QA7)

#9344 29,

1991 ~19971 SKC Ltd. R&D
A AeaTe

20008 HAEFHUstw A7]Fsta) wap £4.
20003 ~20053 Senior member of Technical
Staff, Epson Palo Alto Laboratory,
Epson R&D Inc.
20051 ~ 2000 FHFARBAHE W FIE Fus
20093 ~ gt ek yle 9 Wy 2 dAE ek
L RRIA
<FHRAAEE - 3D FAAE, HEAA, FAol

3>

F7deld, 3D F4HE, Hdd

=FA K 48 3 sp H

A XA

(45)

M1z 45

A

of M (A4
200683 F-Abof st R%Z}ZM 2
T AL 4.

2007 ~20093 SFAAFA AT

A APEA 2R 7Y

A&7

6}%2" REA q] 6;};]1

Ty ML &4

2008 ~g=etrled Ay 2 AR
BLA].J,]J%

A%ol : 3D GAAL, dugeAd, Ad

2008

<F3H
214>



