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Lossless Coding of RGB Color Video
Using Variable Block-Size Adaptive Prediction

Abstract: This paper proposes a lossless coding scheme for color video in RGB 4:4:4 format. The scheme
utilizes multiple linear predictors designed for each color signal of each frame to exploit not only spatio
correlation, but also temporal and inter-color ones simultaneously. Moreover, they are adaptively selected at
each block of variable size. Simulation results indicate that the proposed scheme achieves 14%-31% better
coding performance than the lossless coding method based on High 4:4:4 profile of H.264/AVC video coding
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Average 9.939 9.972 12.298

%* 2 Bl Truck train OFFSEDNIR (bits/frame)

WETay s | HETay s
FRERE 812611.5 823589.8
FHIERER 13658.6 14095.4
T DI E H 18745.3 13915.5
By & TR 5670.9 6235.9
Z DAt 2426.0 2473.32
Total 855852.5 863099.9

e THIIRT B 2 & TR 155 Tk [13) 2 AL T
W5,

4. FFEEEM

RS ROMEEZE G § 5728, ITE/ARIB N Y 35
¥ VAT LR PR EED 2R 2 fih S 4P L, 352 % 288
322U 72 RGB 4:4:4 71 5 — ik (£ 8bit ¥/E, 25
TU—L00)) R UTRHSEEREEBmLZ. K112
ZORERERT. HL, TRETOY 7] 1%, RELHNE
WTFHITO Y 7 DY A X% 8x8 MiFEI[EE L 756D
MREZ R L TWAD. F7z, TH.264] 13 H.264/AVC @ High
4:4:4 707 7 AONZHE D W WRFE{L SR (IPBBB, &
W7 L —L46#, CABACTFE{k)[14] #HWT, R, G, B
EEEMLIZfFg b LfiR e XL TWD. Zhid, F
W7ay 791 Reaze UEAAE, BE7Tey 2
YA ZDGE L L T2 TOHEHIZB W TS —
FEBEL TV AT ERTE 5.

Wz, ¥ =7 v A Truck train (281} 5, HFS5EOHNRZ
F21Z, REARIBT2FHT0 Y 2 D5EMRIZX 6
T, K2 LD, FHIEROBENEHRICES 2R 58I
RKUTWSED, DL LI FRIERE DR S & DA RS K
W Epbhrd., ZhiE, M6DEDIZ, TIAF YN
BRI A 7Y = 7 N OBIFREBHERAN S e 7 ey
ZiIZpElEnZ ik, FHKERRLELZZDTH
5LEZOND.

5 F&&H

ARETlE, RGB 4:4:4 7 #—< v D J 5 —Bhidi % 5
R U-ARRR WS A RNORER T o 72, 1REH
KNk, BRAM, Z=2RAH, AESMOMBE % HRF A
FHARE R PRI %, ALY A XD Ty 2 BT 0B



ERLEBZSRFRRE
IPSJ SIG Technical Report
T I
I -+ —I_ HH
:Fi I HH T H T FH FH o e
i H—#*‘H EEEEE: $
e — S HHH
I+_
HHEE
HH o
T HHH T
= EEEE .,Q' b b =
= = =] __|$ :“_‘
H i TEEE
EEERr HHEITHIEEAEH T
- ar = o e L = AR i h'
1 : ] T T PR TH T F

K6 FHTaysDnEMAN (Truck train R{§5 7 7L —A4H)

2 HTHBED FAT 72 VI BRE U 72 SRS 7 Tl & E 5
LTWb., &7z, ERZ3HMD 7L —2a%Z2H\W2S MC Tl
OEFIZEN, BINL 72827 MV O EREEZIZ 5720
ZIEMERERE T N2 AW BM S FEEZEA L.
FEROKE, FHTay 294 X2AELLTEHIET
Izl & UG T g U T T 0.033bits /pel £F
FLV— M PWEINDHEMHR L 2. £/, BEEGEKHTE
{LEFRE®E 5 R T d % H.264/AVC IZFED W72 AR 51k
HREELUT, 13.7%-31.2% W5 — b 2384
52 EDRENTZ.

SE

[1]  Wiegand, T., Sullivan, G.J., Bjontegaard, G. and
Luthra, A.: Overview of the H. 264/AVC Video Cod-
ing Standard, IEEE Trans. on Circuits and Systems for
Video Technology, Vol. 13, No. 7, pp.560-576 (2003).

[2]  Sullivan, G.J., Ohm, J., Han, W.J. and Wiegand, T.:
Overview of the High Efficiency Video Coding (HEVC)
Standard, IFEE Trans. on Circuits and Systems for
Video Technology, Vol. 12, No. 12, pp.1649-1668 (2012).

[3] Maeda, H., Minezawa, A., Matsuda, I. and Itoh, S.:
Lossless Video Coding Using Multi-frame MC and 3D
Bi-prediction Optimized for Each Frame, Proc. of Euro-
pean Signal Processing Conference (EUSIPCO 2006),
Thu. 3.2 (2006).

[4]  Matsuda, I., Kaneko, T., Minezawa, A. and Itoh, S.:
Lossless Coding of Color Images Using Block-Adaptive
Inter-Color Prediction, Proc. of IEEE International
Conference on Image Processing (ICIP 2007), Vol. 2,
pp.329-332 (2007).

[5] Marpe, D., Kirchhoffer, H., George, V., Kauff, P. and
Wiegand, T.: Macroblock-adaptive Residual Color Space
Transforms for 4:4:4 Video Coding, Proc. of IEEE Inter-
national Conference on Image Processing (ICIP 2006),
pp-3157-3160 (2006).

(6]  DURERE A, KILWER, B B2, ERZ, A E—: H.264
@ Intra PRI T S @GR T ¥ 1 IOVIE T, B
WA T 1 T #45E, Vol. 64, No. 11, pp.1711-1717 (2010).

[7]  Flierl, M., Wiegand, T. and Girod, B.: Generalized B
Pictures and the Draft H.264/AVC Video-compression

© 2015 Information Processing Society of Japan

[10]

[11]

[12]

(13]

(14]

Vol.2015-AVM-91 No.27
2015/12/4

Standard, IEEE Trans. on Circuits and Systems for
Video Technology, Vol. 12, No. 11 (2002).

Flierl, M. and Girod, B.: Rate-constrained Multi-
hypothesis Motion-compensated Prediction for Video
Coding, IEEE Trans. on Circuits and Systems for
Video Technology, Vol. 13, No. 7, pp.587-597 (2003).
Matsuda, I., Ozaki, N., Umezu, Y. and Itoh, S.: Lossless
Coding Using Variable Block-size Adaptive Prediction
Optimized for Each Image, Proc. of European Signal
Processing Conference (EUSIPCO 2005), WedAmPO3
(2005).

M, &% A, MEH—8, IR SlEMtERERE T
ZRAWZEINS NV OFAMRF ST 5 EiERG, E
OB 2 F AT 22 45, Vol. 111, No. 284, pp.19-24
(2011).

Kato, S. and Boom, C. S.: Motion Vector Prediction for
Multiple Reference Frame Video Coding Using Tempo-
ral Motion Vector Normalization, 5 19 [n|HE 5516
YRV L (PCSJ 2004), P-2.18 (2004).

Matsuda, I., Shiodera, T. and Itoh, S.: Lossless Video
Coding Using Variable Block-size MC and 3D Predic-
tion Optimized for Each Frame, Proc. of European Sig-
nal Processing Conference (EUSIPCO 2004), pp/1967
1970 (2004).

NI RSP, MAH B, AR SR, OHROE Ta v 2o
I Tl % W AR S D72 DN T A — X HEFE,
TE T IEHOEE T 2 EAMAT S, Vol. 105, No. 432, pp.
7-12(2005).

Sullivan, G.J., Haoping Yu, Sekiguchi, S.-I., Huifang
Sun, Wedi, T., Wittmann, S., Lee, Y.L., Segall, A. and
Suzuki, T.: New Standardized Extensions of MPEG4-
AVC/H.264 for Professional-Quality Video Applications,
Proc. of IEEE International Conference on Image Pro-
cessing (ICIP 2007), Vol. 1, pp.I-13-1-16 (2007).



