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New Illumination compensation algorithm improving a multi-view video

coding performance by advancing its temporal and inter-view correlation

Dongseok Lee” and Jisang Yoo
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Abstract

Because of the different shooting position between multi-view cameras and the imperfect camera calibration, Illumination
mismatches of multi-view video can happen. This variation can bring about the performance decrease of multi-view video
coding(MVC) algorithm. A histogram matching algorithm can be applied to recompensate these inconsistencies in a prefiltering
step. Once all camera frames of a multi-view sequence are adjusted to a predefined reference through the histogram matching, the
coding efficiency of MVC is improved. However the histogram distribution can be different not only between neighboring views
but also between sequential views on account of movements of camera angle and some objects, especially human. Therefore the
histogram matching algorithm which references all frames in chose view is not appropriate for compensating the illumination
differences of these sequence. Thus we propose new algorithms both the image classification algorithm which is applied two
criteria to improve the correlation between inter-view frames and the histogram matching which references and matches with a
group of pictures(GOP) as a unit to advance the correlation between successive frames. Experimental results show that the
compression ratio for the proposed algorithm is improved comparing with the conventional algorithms.

Keywords : multiview video coding (MVC), GOP, gaussian mixture model (GMM), histogram matching, illumination
compensation (IC)
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Table 1. The performance comparison with linear interpolation filtering
(For sequence "Ballroom")

Ballroom
AldA Y Cb Cr | Bitrate
H7tZH (dB) (dB) (dB) (kbit)
Repetition filter 31.61 36.91 | 37.61 1861.81
Bilinear filter 31.62 37.32 | 37.85 | 1854.17
ELA filter 31.64 37.40 | 37.89 | 1856.26
M-ELA filter 31.63 37.33 | 37.87 | 1859.23
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Fig. 3. Gaussian mixture model for depth image (For sequence "Breakdancers" 1* frame in the 18 view), (a) Depth image, (b) Depth image histogram,

(c) Gaussian mixture model for depth image histogram
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Fig. 5. Example of depth image with a bad Gaussian mixture model (For sequence "Breakdancers"),

in 6" view
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Fig. 6. Difference between the proposed algorithm and the algorithm in [9] (For sequence "Breakdancers" 72" frame in 0" view), (a) Result

of [9], (b) Result of the proposed algorithm
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ballroom : view 0, frame 0

ballroom : view 7, frame 0

racel : view 0, frame 73

racel : view 0, frame 0
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Fig. 8. The difference composition that exists in multi-view video, (a) Sequence "Ballroom" (b) Sequence "Race1"
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upebx] 2 o= ol2fgt thAH Hitle F53te
zo|| A, A F2E ARl 3 g 7] 992 Uil
Zyzve] g Fx F2ETWS ALkl AEH 3
2ETIF i & ARt Fh|g} d2o] o] Fste] AIZHA
g0l BolRle EAS THAE Al 2 21 BYAE
RHAsES kit

1% 10(a)= Racel A1A2E [8]9] 3|l2EH vfA 7]
Hog x HAS AR idolth AL AA 9 At E

Eo} 1A BRI A3 ThE IS gek 3 A



o154 9 1 A HIT) 2]

N304

racel : view 0, frame 1

racel : view 0, frame 80

71 T

08l 10. 7|Z9| 3|AET ofE 7[Hnt Moksk= J(8{Q] Hlw (AIZ4 "Racel" 481 AlF), (a) [8]2] Zml, (b) MIetsh= (ol Znt
Fig. 10. The comparison of the proposed algorithm with a conventional algorithm (For sequence "Race1" 4™ view), (a) Result of the algorithm

in [8], (b) Result of the proposed algorithm

14 349} A 228 NIRRT Gde] A AR o]
defe] Azhs A8 b Aoz Mg 23 tAA
ML Fuste] Asg AA dARIR 17 10(b)E
Racel A2 Alkshe shwl 2FH= HEHR] £ 3]
2EIYS AR S12ETd v TS A8 A
Gtk 17 10)9] A3t YT 22 A A=
Qo] EaHoz 2 £UA S BATE T 5
Atk 3Hd 259] A7) o] Fe MVCY| 3H g A7)
o EUF 122 Stk o1 3 2 A71= (719 3
W A7)ek BUEH, ol [7]9 A8 ZE s
Al kel 2331 A% wlug 317] Stk

53} Iz AZE o] IMVM(version 2.4)E AlE-3l]
B PSNR(Peak Signal-to-Noise Ratio)¥} H| E-&(bit-rate)
o thg A3= Hlwstginh ol# g IMVM 4782 [7]9]
A3 Apete] AR/AQ HlwE fFe|r}h E3t o]F A
2 RE AYL JvTollA 788 35 A3 %7 (common
test condition)o] W} AHS 351 oM, 1 9] thAH

S8 T
7)) 227 Qs

Hltle $Ese] 4 setrEEe (7

Al skl
1. G2H0l 7IRAIRN Bx IS f{sh =240
xZsl 2folof SlAETH ofae] A8 Zinj

371 31404 A Az G e 7ol A8H
V. &8 = % Zn S2EaY vyl 233 4% IS vlush) 98 3
2 2] 7o) AEEA) eke TR ultiest [91e) 34
Aehe T 2A4¢ o8 G4 B JET S 1 2 Jge] AEE A WYL, 1T At 24
F O9R P2 S2EIYS 2HsK J1Hel 48T 3 4G o83 94 w2 vHol HeE \:W; Hloe 7zt
2B WA o] Aes S48 fal A RiY e 7 o 353} A% Hlusdt™. Agel= MSReIA zlo]
2 . Hleksk= 71¢nt 7|1Z 7ol §s Hlw
Table 2. The performance comparison of the proposed algorithm with a conventional algorithm
Breakdancers Ballet
sequence
bit bit
; Y Cb Cr ; Y Cb Cr
method 55(‘;2'39 (dB) (dB) (dB) S"’(‘(‘,}'o')‘g (dB) (dB) (dB)
[81el A& ot -24.61 2.58 2.93 3.07 -6.25 1.96 2.02 2.08
[o1el & Znt 2135 | 292 3.39 3.10 5.80 | 220 2.30 2.27
Holste A 22| 7|2 ABst X B4
JJ0| MSE AN H[CI9o| Als) 43} -26.79 3.05 3.51 3.25 -2.43 223 2.33 2.46




3
3
0
ok
oby
o
%
_\‘1
r-1n

2] 2010 A15¥ A6s

44 46 48 -

43 P i . 47 ////’///f,,-

42 e e b e
ol Ae==T" - e 46 |
% //,»‘r’ 9 A e % 45 ////Y
% 40 //// == ; s /{)// | % /7/ ‘
25l /"// - A2 8y ‘Z’b /f/ ~ 228 [5],Cb g ¢ - gnsp). Cr‘
':’: >=7 ‘ 4/ = 7154 [9), Y‘ z 7/ =& ¥ [9]. Cb 2’4 [ // ~EAZE 9] Cr|

) 4 T a4l Y » /

S — ~ Prposed. ¥ } 7 — Proposed, Cb / — Proposed. Cr

35 . _— 40 41

0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Bitrate (kbit/s) Bitrate (kbit/s) Bitrate (kbit/s)
(a) (c)
O 11, 2-= J2i= d|m (AIEA “Breakdancers”), (a) Y A&, (b) Cb A&, (c) Cr M2
Fig. 11. Comparison of rate-distortion curve (For sequence "Breakdancers"), (a) Y component, (b) Cb component, (c) Cr component
%g’%o] A|¥ == Breakdancers®} Ballet Al A2~ A8-31% Hog AL PSNR TS HY, HEFZEL 93]
o} 3 2% 9] A 714 TAJA BT o] A ATE R stehslyl =, Ballet Al 2:9] 43 8d¢] Breakdancers
Zoh 3 2 919 Al A 2 B 7S A83 AAE Al@ 2o Bla) w]R|gk o] f= Ballet Al E 229 Zlo] /o]
Aol A HIY Q. K53} IMVM(version 2.4)2] 2 A3} 7} Breakdancers Al @21t} vl G eske] [919)
2 7|HE FLslde AxE 2] o] wol wls)

Sote) Aols £l wAH
G vlele
1=y

X 29) Ve =] Breakdancers Al 2~9] 7%, A|ets}t
S v 7IHe AT AR7E 919 B v 71
§ Ayl vlsl, Y 8L 0.13dB, Cb AE-S 0.11dB,
Cr A2 0.15 dB] PSNR S-S H AT gk gz o
2 544%°] HIEE Hiele 5295 Bt o)< ol 9

SESEEREE

F353} e vlae ook 22 WS AR

> rr

[}
A e e MES B ohlel, 9y B o] A
97 95ke 299 MESHTE Ao MESS Fishs

%5e] G It Ballet A1A29] 9ol Y 4%
< 0.03dB, Cb A2 0.03dB, Cr A% 0.19 dBS] gl

p

3. Heksls J[-nt 7|1 |fule] 45 Bl

A ¢7) wWFo|t}t. 19 11+ A% o] F=87 Break-
dancers A2l ti$k Al 714 AE Ade] &-fa 4l

= HolEth

2. 3lH OEYH JHHANOl X S|AEIMS ARSS=
S|IAETE ofEQ| Z

1\17] 24X AtH 3

& AHEske VEZ %

8}71 AshA [719] Aot Bzl Fx A AJEze

18t Fx J2EIWS ALk [8]9

zl
2

ol
= )
< 9

Table 3. The performance comparison of the proposed algorithm with a conventional algorithm

method [7] [8] sl OFY s|AE0 o

bit Y Cb cr bit Y Cb cr bit Y Cb cr
sequence saving(%) | (dB) (dB) (dB) | saving(%)| (dB) (dB) (dB) | saving(%)| (dB) (dB) (dB)
Ballroom N/A 024 059 052 | -23.44 1.54 1.56 1.61 2413 | 1.60 1.66 1.71
Race1 N/A 0.82 1.35 155 | -1073 | 0.51 2.03 157 || -36.04 | 147 287 297
Crowd N/A 0.68 1.50 184 | -4412 | 209 342 332 || -4407 | 206 343 334
Breakdancers N/A 0.04 018 016 | -24.61 258 293 307 | -2464 | 260 287  3.08
Ballet N/A N/A N/A N/A -6.25 196 202 208 -5.48 1.97 183 219
Average N/A 043 091 102 | 2183 174 239 233 | 2687 | 194 253 266
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Table 4. The performance comparison of the proposed algorithm with a conventional algorithm

Breakdancers Ballet
sequence
method Y Cb Cr Bit-saving Y Cb Cr Bit-saving
(dB) (dB) (dB) (%) (dB) (dB) (dB) (%)
[8] 2.58 2.93 3.07 -24.61 1.96 2.02 2.08 -6.25
A ¢ Hoksk= 719 3.05 3.51 3.25 -26.79 2.23 2.33 2.46 -2.43
T Moksk= 71 2.58 2.93 3.07 -24.61 1.96 2.02 2.08 -6.25
M Moksk= 719 293 3.27 3.17 -21.93 2.16 2.06 2.51 +0.98
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