201613 F=13E-mr o] g3 st gt=th3]

*18pgli@naver.com

Video Segmentation Using Image signal and Human characteristic

*Kim, Min—Joon  **Kim, Won-Ha
Kyung Hee University

Gl Ao RRE MAE THE AN TF GHEFS BA A 2 74 T e SEToplA Fast #
ol AE 289 Fpetd A e 27 ZHAS FRste] AR 9 5 S Alket) WA AR WA S
ot FERES Ao 27] Zeq et Adete] 54& FEto] shletel] A& ow GAE TR g
7H Gl human?] 54 o] &ste] EFH A¥E HAsle WHE Adsic) vpxeto @ Ahs AagFe] AATt
7 AEE st BHEE HAa3 o9
1. A& GEHo R FHRFOEMN oFEFA LERRE under/over 7 &
AE Al £ =gl AARE A E 98] block D9IE 9
FE A M2 FRIAYG T e FHoE rE AYE o FERE T W ERER A texture® A5 WS Al
B gty dubE o oo BAE FEeAU 9t A okght}, vhA| 90 2 human ¢ R ASE
AMAE e 98 Al 71 oy ERokll A ARE L 9tk IR £ =T U3y s
AR intensity AHIHE AHEShs 944 EF el ot 4 Fhlet 548 28 9 A G
(121X e Za gzt vnE E3) 344 G912 Mixture of Gaussian human 14 ¢85S &4 HHS A
mds A wiAE Reske [8l91AE 2 Bayesian ekt vl HAl 2 oA 9% old A7} vl % AA
decision 22, Kernel density 22< o] &35}0] JAS EFat= W gueFe] SHEE AL = 58 2
S AN SHATE o] Y et WHE-S intensity RIS A8 & Wtk 29 12 AA
uf ol S8 A5S ATeA Rl dxo] sl ofd daE]Ee

A5 MANZI7] A3l (31141151161 [7114 = texture BEE F7}
A9 feature AHE ARSI o] & T duE)Fe] A5 P —

Initial Frames
ovt feature 5L AHEFol wek AmelE B} obAlh [10] E
ME BEE} S GagFA st=go]2

of flo
o
o
2
olt
ook

lo

fu
k3
(R
>
1z
o2
ox
i
1o,
oot

ol SAE A HE Ho
ol E7usHAl =9l
IA 2/ =) vl ase] 2

=
FhlEtE AARE 9 £ L

o etk Alotehe 4

T o 27] 2y or sher SAS BAdte] Fx 2yl 21 1. F®E B2o

A ZH )9 intensity, 2 12| textureFH HluE Fa FF £ Fig 1. Overall Flowchart
FE FRdTh w3 7)Y ofxE T wA% vE2A A A s



201613 F=13E-mr o] g3 st gt=th3]

2. RGB #4] 7]%¥ Block DCT °J% &7%H
DCT ¥3te] ¢k RGB 7] #po)& BA gt A o

o QG 7M7) ol 349 DCTE Falste] vng s AL 1]
Aot} sukste 370¢] MY DCTE o & vjus o

7} @) ot} 7|®A oz Zy 9l 7t RGBLA =
g8la 17) Adel dejd DCTE 8 slolx 2 a32
ﬁlﬁ‘r A A3} (2)¢h o] RGB 7he-dl 7 & 2ol
S 79 5 8l A dut Block DCTS 33t B> &
ZH A R 229 8x8 block %

b
o

=
Fl

3

s B o

gy

::

Hit 3} g Average pixel value)©|

3 RE A ZH LA R Ad ] 8x8 block Bt sfagkelt). G, B
o] ALr 7o o g AAalE T
Diffpa =max[(R, —R).(G.—G),(B,—B)] (1)
DCTy if Diff =R —R)
DCT,poy \PCT  if Diffun =(G.—G) (2
DCT,,  if Diffye =(B.—B,)
ojglA go =M DCTE 7 block 7 3 7} Ak =38k, DC
229 o] 27 F Zedol4 RGB Aole] Hogto el
S el Stk w3 4 (334 ol Diff,,, o o] AHHoE 4
AE otk oY ASeE G AF R BREta vE A bis)A
7 DCTE 37t
Foreground it Diff >
Current Block { (3)
DCcT otherwise

3. Guided Z¥HE o|&% & |
23 58 45| b ete Sh 200, o R o
g8 1302 AR o

unknown #°o.% IEY

(a) (b) (©)

)
V¥ (0 29 9

Guidance I;

—-- Inputp; — Output g;

2% 6. Guided ZH 1449 A5 24

285

Guidance o] Ae] HHs}7] wjiol| Falels A
ghol 0l 7M7he gh& Z=th. ool wel 21(5), (6)]
A3} o] Z- Al gho] A HIF Y GAo] H

a=0 (7)
b=0
q=">
where flat, Var,;= 0, Cov;, = 0
Guided 2 ¥+ guidance %3Atol we} HE] & o] g3t
o flatdt 3N A3} Aiso] RS, Eak o
& AAzE AR old BFAAAA 8
el A guidance 9%

e o7 B

tjo
bt
S
Mo

o
e
ujrt

(3

4z ok
3

ro
m
Moot o =

&2
olr
ol
=
A,

ot

)
:<|)l:1’
oo Y rlo oX
_O|L
)
i
HU o
e
o2 ©
ox W
o Mo
Y
= o
= o
o
e
[e]
-
2

ELr
‘EQOELH
é
&
=3
w®

fo
=
rt
o
=
_>L
rir

= Guided Z ¥
A o]zl BFHE Ao

A,

M o
1
=)
2

o
e
=
fit

>
oX,

of
A
B

j

B

[

o

ot
v

(2 Ao

P

1% Guided ZEIE A 83}
Unknown Zto.z ® 498 27) 93] 2(Q)

Ei

i zo
)
oo o

ot o>
Iy

G =aln, ®)
g & A% HE A Guided 2 9 (¢) ¥ Ao Bt
A(p,)e H1& gholth o] 2t guidance”} B 299} edged! 2
#2 b 28 3 04 A4

guidance”} %3 4 Wt e Aot
oA 7] wh-el 1%01 1 i 74% = 5 Atk
pixel q{“

— input p;
— Guidance I;
-~ Averge Input
-~ Output q;

value

ky

pixel pixel

28 7. Flat 9ol A ] Decision Parameter

F HWH 495 19 8ollA A uW o] guidanceo] 9
edge’t BEEO] A4 sty 9] gho] Asshe 2s #EE 5 9
=3

. 4
bae — mn ’
— Guidance I;
-~ Averge Input
SR --- Output q;

ks N R -

pixel pixel

29 8. Edge ¥ 9oll4 9] Decision Parameter



o] el = 24 stefe 7t 19 it efdvhd b
sleng 24 sehvgrh e & 395 148
ky 74 defe] i d9s nER S SlA €
et agolA molol A k, FE F3t Wit 4 o] o
e As B2 5 slvk dushd guidanced] 3
| Oé%ﬂ‘ﬂw O‘ﬂﬂJ smoothmgxq‘: 7} 3

=
iy
o
o

(<3
:IOL_II

[e3

r
pixel —— New Input p;
value - - - Aperge Input

olol w} Atsh= WHS A1(9)3 Zo] YERd 4 9t
i — New input Region ifq > 1& w,>0 O

Aojxl Atz 7] 9] o)A £ 494-& OR OperatorZ %3] Al

9o AL B3 Aeol FE N2 ¢
Z7HA 2 under/over ©]7A EF Ao =

Alpha %402 7] 938 2" Guided ZE|H 2] E &-43 matting
g g,

H Sl A textured HE EA3H= featureZH &

Lt 4-8= LBP(Local Binary

13 DCTHH S A8-3ke] o)zl 58 Aufolt), LBP A} 3}
T 1 sfholn] HIE 4= SH|ER LBPE AAE

Pattern)¢] Histogram

286

1280x720, % s}A705 921600)
Method
G.T-DCT G.T.-LBP
Image No.
Image (1) 1545 2569
Image (2) 352 3040
Image (3) 662 3434
Image (4) 1270 4214
Image (5) 1311 5607
Image (6) 6268 14716

719 Guided 2
o]t

© % mattingS 3}
Gulded JHYHS 283

b4
< o
IRI=)



201613 F=13E-mr o] g3 st gt=th3]

7% 13. Guided ¥ Matting &9 H|al (a) Y9
g (b) 71= A3t (o) Agtel= 23

5
<
2.
g
o o
g
=
o,
g3
ot
i
=Y
oxl
.ol
Q.
_P“ Mo

%1 RGB *“Xqié 7H4
Bgote Yacizel 4 Csee Y Matingd
Guided BEIE AHE3l= AT FAo HE G FEs}o] 4
SEAFA| A T}

Xﬂo]'o]—l_

o & Jo
fu

oX, :10
o okt

E
[N
rlo
iih
=
=y
2
oz

o
ol o
NS o,
><€ m1o
fuj
fr 2
=~ r
o P
=
o
N
L
)

_|_,
oo of

o
1=

o
3o
&
o

e rr 2

[
2
=
2
2y
oM
o]
ol
XN
=
Mg o
=2
o2
>
>,
[
o

=

rie ©
© o

>

o

,H'Ll\:lH‘r_‘EL>
o
<
X

=

fil

o 2

ks
ol e
i
Sial

E)
o
o

N
BN

A
%0,
l Mg
2
=]
(=
| o

At &

jat

e

7] 013%3

=)
K
o,
2
O
=N
S
@)
=R
[RUNNE
Ao
f
=
=
ol
~
=2
P
=2
2
(o ox
o
5&
1
1=
a=
O
1,

fil
e
oo

block] *—‘1 2 texture
Aeolt), 99| dAAE

rlo Jlm
O_L4
o
o
>~
=
ol
ol
K
2
oﬁ

ot
b
re
-
=
2
v g
-
2
w
po
o
_‘K‘L

2o 0I5AE AR(SR)e] AU oR FAT AT A9
3% 7] 2974 Y (2015R1D1ATIA01059722)

F1Ed
[1] J.J. Verbeek, N. Vlassis and B. Kr ose, "Efficient Greedy
Learning of Gaussian Mixture Models,” Published in Neural
Computation 15(2), pages 469-485, 2003.

[2] T. Yu, C. Zhang, M. Cohen, Y. Rui and Y. Wu, "Monocular
Video  Foreground/Background Segmentation by Tracking
Spatial-Color Gaussian Mixture Models,” . In IEEE Workshop on
Motion and Video Computing,pages 5 -5, 2007.

[3] B. Vishnyakov, V. Gorbatsevich, S. Sidyakin, Y. Vizilter, L
Malin and A. Egorov, "Fast Moving Objects detection Using iLBP

287

Background Model,” The International Archives of the
Photogrammetry, Remote Sensing and Spatial Information
Sciences, Volume XL-3, 2014.

[4] X. Sun and F. Chang, "Background Model Combining Gauss
Model with Local Binary Pattern Feature,” Journal of Convergence
Information Technology(JCIT) Volume 7, Number 17, Sep 2012.
[6] A. Shimada and R.I Taniguchi, "Hybrid Background Model
using Spatial-Temporal LBP,” DOL 10.1109/AVSS.2009.12
Conference: Sixth IEEE International Conference on Advanced
Video and Signal Based Surveillance, AVSS 2009, 2-4 September
2009.

[6] J. Yao and J.M. Odobez, "Multi-Layer Background Subtraction
Based on Color and Texture,” IN IEEE The CVPR Visual
Surveillance Workshop (CVPR-VS), MINNEAPOLIS, June 2007.
[7] M.Heikkila and M.Pietikainen, "A Texture-Based Method for
Modeling the Background and Detecting Moving Objects,” IEEE
Transactions on Pattern Analysis and Machine Intelligence, VOL.
28, NO. 4, April 2006.

[8] L. Li, W. Huang, I. Y. Gu, and Q. Tian, "Foreground Object
Detection from Videos Containing Complex Background,” In
Proceedings of the Eleventh ACM International Conference on
Multimedia, Berkeley, CA, USA, 2 -8 November 2003.

9] L. Jeisung and P. Mignon, "An Adaptive Background
Subtraction Method Based on Kernel Density Estimation,” Sensors
journal, 2012.

[10] R. Rodriguez-Gomez, E. J. Fernandez-Sanchez, J. Diaz and E.
Ros, "FPGA Implementation for Real-Time Background
Subtraction Based on Horprasert Model,” Sensors journal, 2012.
[11] V.Ganapathi, C. Plagemann, D. Koller and S. Thrun, "Real
Time Motion Capture Using a Single Time-Of-Flight Camera,” In
Proceedings of the 2010 IEEE Conference on Computer Vision and
Pattern Recognition, San Francisco, CA, USA, 13 - 18 pp. 795 - 762.
June 2010.

[12] V. Kolmogorov, A. Criminisi, A. Blake, G. Cross and C. Rother,
"Bi-layer segmentation of binocular stereo video,” In Proceedings
of the IEEE Computer Society Conference on Computer Vision and
Pattern Recognition, San Diego, CA, USA, 20 -25 pp. 407 - 414.
June 2005.

[13] E. J. Fernandez-Sanchez and J.Diaz and ERos, "Background
Subtraction Based on Color and Depth Using Active Sensors,”
Sensors journal, 2013.

[14] R. Lienhart, A. Kuranov, and V. Pisarevsky,
Analysis of Detection Cascades of Boosted Classifiers for Rapid
Object Detection,” Proc. DAGM 25th Pattern Recognition Symp.,
pp. 297-304, 2003.

[15] R. C. Gonzalez, R. E. Woods and S. L. Eddins, Digital Image
Processing Using MATLAB, Gatesmark Publishing, 2009.

[16] T. porter and T.Duff. "Compositing Digital Images,” Computer
Graphics Volume 18, Number 3 July 1984.

“Empirical





