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A Deblocking Filtering Method for Illumination Compensation in
Multiview Video Coding
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Abstract

Multiview Video Coding contains a macroblock-based illumination compensation tool which can compensate the variations of
illuminations according to view or temporal directions. Thanks to illumination compensation tool, the coding efficiency of
Multiview Video Coding has been enhanced. However illumination compensation tool also generates additional subjective
drawbacks of the blocking artifacts due to macroblock-based compensations of mean values. A deblocking filtering method for
Multiview Video Coding which is the same as in H.264/AVC does not consider illumination difference between the illumination
compensated blocks, thus it can not effectively eliminate the blocking artifacts. Therefore, this paper analyzes the phenomena of
blocking artifacts caused by illumination compensation and proposes a method which can effectively eliminate the blocking artifacts
with the minimum changes of the H.264 deblockding filtering method. In the simulation results, it can be easily found the
blocking artifacts are clearly eliminated in the subjective comparisons, and the average bit-rate reduction is up to 1.44%.
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5 ASUsL AARuE M E

College of Electronics and Information, Kyung Hee University
PoRAm: e Eehpukkinc k) A BT L I (Multiview Video Coding, H.264/
% o] =E2 2008 E AWZSFHIA7EH)Y Yo st °

AQE wob a3 F ALY (No. ROA-2005-000-10061-0) AVC Amendment 4)2> 7]E¢] T34 SAEE H264



402 gl 9 gAY Bih e

(MPEG+4 part 10 AVC; Advanced Video Coding)Z 7]%}
L2 T AY T et AT FL2E 2007
{749 337 S4E¥ JSVC(Joint Scalable Video
Coding, H.264/AVC Amendment 3)ol| A A|7He AHA Y
4 2] El(temporal scalability)S 2| Q3}7] 93] 5= 19t
el 74]-’3‘-31 2l B-¥ A (hierarchical B-pictures) HH & 714t

23 88, =3 H ZHinter-view)dl] &3] 3}

o2 AL
i -S— At o] &3k7) A5 F 7 dE THE A
FHste] I &89 e olFy APl

A T2 ZHAME /129 H2640M AHEEE
1€ o1l B 7HA] EEo] F7H 02 RE T Hof

FE &S S ®olL U, I F U 2 3
X Z(illumination compensation; IC) ¥'H o] Ut IJ& B
2 WS 7 7Hinter-view) 2 F (intra-view) o & A
A 53 gAY HEd gS3ks AR ES 719 3
A2l 81718 2ol & Hwtg B = whge g &
E R/ A5 A 7 T EAEE AZ 92 T ek
%J@IOE—‘?—E% SRR = Y79 Alo)§ BHAE] Fo7

S 285 Tl Aotk FAFHOE JE HAF g
=5 DR F30] Y, & Bt AR EHE JE BA
WAC offset) VA =53 ¥ B85 7t 49 A
ol g HARe s st} Je]y 3 Y BA Ao &3
A WEd i 3shs A £59 7 & A5 HAd 3=
BAE 77 Hal] BEAAe R dEFY 284S ¢ Fo
= WHo|th o] W Ix HAARE EF TR I
W7ol E5 vt 3= BARg] EAE £k Y, A3
T AT B ol R 3 EE nit) = B

‘

£
A

7\1 Ry

1d ld.gﬂ 51%‘8 H264—4 2= ‘%H :Eité.sz. 215H

T BARgRe] Zpo)vt -1%- A ﬁd”«l
H264¢] T 557 2HY WM E

%ch_]o] 517:‘3],
A= Bz o

M Fe B Uy A9 0EST EHY WY

464 32 971 WEol 57 | AAE Z34
Rtk 187 fie) 433 79 &
£ Sof BD-PSNRY)eA = JE BAS
-‘-’%* Zgo] ol HYAD, 2= S
] @l o3 T A2 At Aok Pk Hk
RO Q3 BAse 857 W aHHes 211746}
S ol HIEA] a3ty 83 gAY vH L
H2645 7O 2 3= BE07] Wl 7189 qg—.
RolAM Haghe] WATE FEst A2
=M 7152 H264004 2
A 9Ad Hh e 29 48

O

A
o]

B
=

N,
oY (lo 40

s
r i
__\__1, o

f
oy,
e
o
ol
i)
-\:~l F}E

ok ofo L O 4 dju o0
otle 2 oz 2
o

<}
—

Bl
1=

Ll
i
Jj
oM
e
n
oft
0
e
X
N
i
do

= AR wd e I X§E o] e H264
HEs7 2HE WS UES7] gHYs JIdE F

A AA 288 7} (boundary filtering strength; bS)E
AASY, 1 3 AAE Y 7rEe wel A4 HEE S
Falgts Aol Ho4o] CBE HEjY uby e
At 29 1% 2% qgsf@ ERERE R
e 7Y ol Y= AAY A s F ESo
HES ol2oel BEIY FEE A FEAd T2
YT2FE UET 2k BEY BEE £} 35S
748 ROl 0d W FHAL FAsA gt Rolth

Step 1) Tref Al AR F &5 Tl shigke 1B
ZHintra) 5 2% F o] HATHH, Step 22 7]
gioh ghoF 137 odthd Step 328 #7)3%th



Step 2) THF F

Step 3) A HA= F &5 Tl st 2

Step 4) Tk BAA AR = F &5

7

& FHAe} BTk 1 ol
Ao T REHE B o)

3

o

57 UHE PR
R

e

gAI #AB= F EFol

538

= A 2008 A13d AL

403

@oundary filtering strength (’03))

One or both of
two blocks
isinfra coded?

yes

A i e e e e o e e e A e ol e

: INTRAMODE

The edge
between two blocks is
MB edge?

yes no

e e —————

J3 1. H264 TS5 ZHE LHe M

Fig. 1. Flow chart of the debiocking filtering method of H.264.
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Table 1. Frequencies of the boundary filtering strengths (bS) of the deblocking filter that are applied in the neighboring illumination compensated

blocks in the Ballroom QVGA sequence.

QP=37 QP=32 QP=27 QP=22

bS frequency bS frequency bS frequency bS frequency

0 111889 44% 0 223548 45% 0 448742 50% 0 649436 49%

1 116533 46% 1 204582 41% 1 291569 32% 1 366026 28%

2 20334 8% 2 62062 12% 2 146965 16% 2 286238 22%

3 0 0% 3 0 0% 3 0 0% 3 0 0%

4 6468 3% 4 10388 2% 4 13420 1% 4 17540 1%
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Fig. 2. Decoded image and the analysis data in Ballroom QVGA view 2, 191st frame: (a) Decoded image, (b) Data of boundary filtering strengths
(bS) between illumination compensated block boundaries and IC offset, (c) Magnified image of the dashed rectangle of the (b).
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Akko&Kayo VGA 0.011 dB -0.209%
Rena VGA 0.036 dB -0.853%

Breakdancers Al 829 AAF AT TFS GotEr] 9
&) ¥ E-& tfu] PSNR 23 JHZF 19 59 ZAE
A}E E&) At HHAA A ol dee T
o2 44 g% & U

"

40

Breakdancers XGA, 15Hz _—
= e
385 ey e
r{ﬁqﬂﬂvwﬂ"’
A s
39 e
5 A
g
- A
g s
> A
%
¢ 37,
37 #
5
.fif
365 #
£
%
35 LG JMYMZO
s . :
| SN2 O propesed |
a5 ittt Stk
180 200 300 4003 500 600 760 800 909 1000

vy-Drate (kbpsy

T2 5. Breakdancers A|EAONAM PSNR Z2} Hiw
Fig. 5. Comparison of PSNR results in Breakdancers sequence



408 9 9 TR ML SFelN HE B PRl A8e 982y BeY P

19 62 AT FE Bl AYY UL Ve PEE ASRS 9 B4eAD 8BS AREo) AU
2 s 7120 H2ed) TIBEY TeE el 23 = 4us ASE9S 49 978 ARAE e 4
4 39 MG SR PP ML A% NE WA T FAT & Uk

Me EFAE TR N0 e TGN tEEY) AHY

(a) Race! VGA B4 AIHAQ| 2tHM & 3y =) Wi 23} (Zh JMVM 2.0, T Helols )

(b) Akko&Kayo VGA A A|ZAS| 2m) 5 378 ol oW Z} (X JIMVM 2.0, S HoHsHs W)

A
(c) Ballroom VGA ZAF A[ZAL 2H & 191540 =2i|Q H|w ZX} (2k JMVM 2.0, 2 H|tol= BhH)

N

2l 6. FBE 3 8D 2

6.
Fig. 6. Subjective image quality comparisons: (a) Race1 VGA view 2, 3rd frame (left: JMVM2.0, right: proposed method), (b) Akko&Kayo VGA
view 2, 37th frame (left: JMVM 2.0, right: proposed method), (c) Ballroom VGA view 2, 191st frame (left: JIMVM 2.0, right: proposed method).



HbE2 83 =22 2008 A13A A3E

v. 4d

2 E=RAE GAE ML TR0 A2 3719

1

o
A =
P43}

IMVM 2.0 F-&83te] t}eFst
A3 A Hx 2y Yo sha el mE oS 58
= g H|ESo] HI 1.44% VA 2.}5:51910111 T3
34 3t v WM E FE B W o) dAE 557
AEol &3 AAHJT £ =T At e
7 "EE e UEEY dHY FEE F5Ho=
B S gAlE BlY L Y 5 IMVMJoint
Multiview Video Model)ol = & 5] g cjPio,

l"_Bl,

=
=

=.
T

T
L

#F
[1] A. Vetro, P. Pandit, H. Kimata, A. Smolic, “Joint Multiview Video
Model (IMVM) 5.0, Joint Video Team (JVT) of ISO/IEC
JTC1/SC29/WGI11 and ITU-T SG16 Q.6, JVT-X207, Switzerland,
June-July 2007.
A. Vetro, P. Pandit, H. Kimata, A. Smolic, "Joint Draft 4.0 on

Multiview Video Coding," Joint Video Team (JVT) of ISO/IEC
JTC1/SC29/WGI11 and ITU-T SG16 Q.6, IVT-X209, Switzerland,

[ -
T 8

[2]

- THLEO}

XN &
4 gl 2
- 20034 23 : ZAS|CHE D ZHFEISS At
- 20054 2 : ZAs|0fEtn ?:.%E%@fﬂr AMA}
- 2005\ 3% ~ XY : Z3|CyED

[3]

[4]

[5}]

[6]

[7]

8]

191

[10]

[11]

7H

FEISS D SARY

H|C|2 dl=Xe], EQEIEHEI(H, HExE

409

October 2007.

ITU-T and ISO/IEC JTC1, “Advanced Video Coding for Generic
Audiovisual Services,” ITU-T Recommendation H.264 - ISO/IEC
14496-10 AVC, 2003.

G. Bjontegaard, “Calculation of average PSNR differences between
RD-curves,” ITU-T SG16 Q.6, VCEG-M33, Texas, USA, April
2001.

Y.L. Lee,J. H Hur, Y, Lee, K, Han, S. Cho, N. Hur, J, Kim, J, Kim,
P. Lai, A. Ortega, Y. Su, P. Yin, C. Gomila, “CE11l : Illumination
Compensation,” Joint Video Team (JVT) of ISO/IEC JTC1/8C29/
WG11 and ITU-T SG16 Q.6, JVT-U052r2, China, October 2006.

P. List, A. Joch, J. Lainema, G. Bjentegaard, M. Karczewicz,
“Adaptive Deblocking Filter,” IEEE Transactions on Circuits and
Systems for Video Technology, vol. 13, no. 7, July 2003.

P. Pandit, A. Vetro, Y. Chen, “JMVM 2 software,” Joint Video Team
(JVT) of ISO/IEC JTC1/SC29/WGI11 and ITU-T SGl6 Q.6,
JVT-U208, China, October 2006.

A. Su, A. Vetro, A. Smolic, “Common Test Conditions for Multiview
Video Coding,” Joint Video Team (JVT) of ISO/AIEC JTCl1/
SC29/WG11 and ITU-T SG16 Q.6, JVT-U211, China, October 2006.
A. Vetro, P. Pandit, H. Kimata, A. Smolic, “Joint Multiview Video
Model JMVM) 6.0,” Joint Video Team (JVT) of ISO/EC
JTC1/SC29/WG11 and ITU-T SG16 Q.6, JVT-Y207, China, October
2007.

G. H. Park, M. W. Park, D. Y. Suh, K. Kim, “MVC Deblocking for
[llumination Compensation,” Joint Video Team (JVT) of ISO/IEC
JTC1/SC29/WGI11 and ITU-T SG16 Q.6, JVT-V033, Morocco,
January 2007,

W. S. Shim, M. W. Park, G. H. Park, D. Y. Suh, H. S. Song, Y. H.
Moon, J. B. Choi, “MVC Deblocking for Illumination Com-pensa-
tion,” Joint Video Team (JVT) of ISO/IEC JTC1/SC29/WG11 and
ITU-T SG16 Q.6, IJVT-W024, California, USA, April 2007.




410

BE$ 9 oA BHe IRl HE By el HEw OEs

A A& 0

TEE

198511 28 : AAM|CHatm MAlZEtn) StA}

1987 73 : GAMCHEt L MASSDE HA}L

19919 13 : Case Western Reserve University, Dept. of EEAP A1A}
19954 18 : Case Western Reserve University, Dept. of EEAP 2tA}
199511 38 ~ 19971 2% . BCHMAL TEIO|C|HAT 4 HANATE
19974 3% ~ 20014 2% : SMCH L F2iche Mitst Rus
20019 33 ~ oA @ Fsllistn ARESHT W

FEHLE0F . HEIO|CK, 0|2 AZX, TEQIA, AMXZ|, HLXlS



