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RGB video coding &

Enhanced RGB Video Coding Based on
Correlation in the Adjacent Block

AFEF-AAL-H 8o
(Yang-Soo Kim - Jin-Woo ]eong - Yoon-Sik Choe)

Abstract - H.264/AVC High 4:44 Intra/Predictive profiles supports RGB 4:4:4 sequences for high fidelity video. RGB
color planes rather than YCbCr color planes are preferred by high~fidelity video applications such as digital cinema,
medical imaging, and UHDTYV. Several RGB coding tools have therefore been developed to improve the coding efficiency
of RGB video. In this paper, we propose a new method to extract more accurate correlation parameters for inter-plane
prediction. We use a searching method to determine the matched macroblock (MB) that has a similar inter-color relation
to the current MB. Using this block, we can infer more accurate correlation parameters to predict chroma MB from luma
MB. Our proposed inter-plane prediction mode shows an average bits saving of 156% and a PSNR increase of 0.99 dB
compared with H.264 high4:4:4 intra-profile RGB coding. Furthermore, extensive performance evaluation revealed that our
proposed algorithm has better coding efficiency than existing algorithms..
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Fig. 1 Image that has muiltiple color and segmentations in
the macroblock and neighborhood regions
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Fig. 2 General flow of proposed algorithms

APE B MEEA] 7[8tE RGB video coding 4l @BEE

Trans. KIEE. Vol. 58, No. 12, DEC, 2008

m*, nx& H2 SAD#FE HRw dF BEEY AdHd ¢
A ¢grlgth, M, N& G4 2AFS E59 7}@11

2718 onleth o %A e BN 4BATE 3

i
A
mbé

A BE Rzgslr] A% 34 94E T8 ¥t 7] #E
9 GolM BE #3337 fsiMe A& wath
B (i,j)= ap*x G (i) + 85 (3)
71 ag9 fpe GOl BEY A% ¥EL A /g
7] g3 =AMl greoldh o2 FE] e el 7
?‘4* SADE 7tAE GEE4 a9 FU3 #X4d dE BE

Ealold] A#HAS & MSE(min square error) %4 A

%BHH @, @2 78 £ Arh

m*,j—n*) X G (i—m*,j—n*)

M1, N1

2
G(é_m*J-n*))

4)

M—-1L,N~1

G (i—m*,j—n*))

i=0;=0

®

e
i
do
2
B
> T
R
o
P
fir
o{ fa
i
of
1R
rlo
4
P )
(@)
9,
>
FH
>

;A A e B89 ¢
of o 9}%"] 253 3te
ol i3 EEE Zopdn o
24 BE 27‘73 }IL vUm RE U PHoE g @)
BE 23538 ge A& 7o BRI GF AN
W RE 3353 & dees BE 32/ EUdenzg A
o] MA7v A (inter-plane prediction) Ale] AF&7Fs &t
olo AMEIIeE FAFETY A9 £7F EolvtA Hth

5]
&

. Reconstructed block

Search directian

> 44 block

D To be predicted block

a3 3 16x16, 8x8, 4x4 I REE Fo|YW HA HA
Fig. 3 Search ranges and directions of each 16x16, 8x8
and 4x4 block.

2539



Hol=ts|=EX 58 12& 20094 12¢

3. H2640l A Higt 2tne|E o

E AHM e AL unaE e H264 BE7 o] FgeE
ol o 3 A ’é“”"@}.LZ] el MEHOZ intra FH A
Fof Abste Mz 7F FAo AAG N4 dnEF
< 5 ¥ A<(independent) G/B/R #3&8E 7jdloz FTH3el
Ao BB-AIWP [6]1A #¢tsle A REE ALE3S)
t}, ol Y3 homogeneous) FAAA AMEo] $p8hY)
dEolth. £ A4 Adste dAFHe B
(matched block mode)E I Fof Fr7t5o] HEsHd 4
Ag daelge ofdet 2o

Step 11 G #3553 &8, BREE Az

Step 2: Bel 16x16 size A3 == g,

Step 2.10 47FX intra 16x165R= &4 8y wE,

Step 2.2: G& ©]£3 5714 inter-plane 16x168 %= &4
Step 2.3: 9 97} R& $o]A A RDeostEE Z2A
Step 3: B 8x8 size HH R g,

Step 3.1: 97F4) intra 8x8RE HAslw wE.
Step 3.2 GE o] €% 57}A inter-plane 8x8FR =
Step 3.3 ¢ 14714 2= FolA A RDcostt
Step 4 B9 4x4 size HARE B,

Step 4.1° 97} intra 4x4R= SRS 9 E
Step 4.2: GE ©] &3 5714 inter-plane 4x42 = 17&,
Step 4.3: 9] 14711 R= FojA #AA RDcostZ= ZA
Step 5 B #3533 95 R #3533 Az

Step 6: RY 16x16 size §8 5= g4

Step 6.1: 47}4] intra 16x165= Z=A3ld k&,

Step 6.2: GZ o] €3 5714 inter-plane 16x162%= %A
Step 6.3: BE ©]-&3% 37F4 inter-plane 16x165% %A
Step 6.4 $1 127}A 22 oA HA RDeost®= ZAA
Step 7: R9) 8x8 size X R T €A

ES
=

%
2%

o

Step 7.1 97}4 intra 8x8ZE FA Y uhg,
Step 7.2 GE ©]-§¢ 57} inter-plane 8x8RE 4.
Step 730 BE |4 % 37b4 inter-plane 8x8EE A

Step 7.4 ¢ 1774 Z= Fo)A] HA RDcostZ= A
Step 8 RY 4x4 size FHFRE © A,
Step 8.1: 974 intra 4x45.= AW g

Step 82" G& o€ 3% 571X inter-plane 4x452E F34
Step 83: BE ©| &% 37}X inter-plane 4x452 = F4
Step 84: 9 177} 2= ZdA &4 RDcostEE FA

ot

9 gnAZelA el 5Ael 2AAH AF 7 F

REY} BE $337) 98 480, B/t 258 929

% RG 233 ¢ woli G B ohe BE ALEAMsH
: o},

9ol 85 G 28 4INAY RE FAE Aol
g A% 5 Boolde] 19 594AY BE ol4% 3
A AT FAREE A§TT od BE ol&@ 4

Aol B7R7F obd AR EE *}%o}‘* A& Ho648 71E
e 2 (syntax)8 H2ee] ARBE Fajr ALE8y] Yol
th o olgA 879 REwg $ f&ozﬁ 6x162= 24
Aol AbgER] gy M T &2 = (chroma prediction mode)

g @88d g3 dE2r

Z(inter plane prediction mode)

=& Je=
31

=3
AN Ao

2 AL 4 9l 8x8, 4x4 BFo e 9
2 = 1bitTh E8A 4bite R

|

%
S 1 pixel

(5) Matched block

{4) Diagonal down-left

(vertical  Zyhorizonta! Brdc

I8 4 GE ol &% B Re| SUIK| FHEE
Fig. 4 The five available inter-plane prediction modes for

blue and red using green.
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Table 1 Performance of our proposed method compared to

existing methods.

H.264 RGB BB-AIWP |
dPSNR| dBR | dPSNR| dBR | dPSNR | dBR
CR| 103 | -1249 | 09 |-11.04| 020 |[-276
FW | 120 | -1216 | 118 |-1196| 016 |-168
MIR| 121 | -1919 | 112 |-1783| 018 |-327
PL | 122 | -1906 | 108 |-17.14| 014 |-247
PC | 076 | -1048 | 072 | -995 | 012 |-181
RT | 080 | -2113 | 054 | -1400| 010 |-277
TS | 054 | 698 | 049 | -635 | 013 | -177
Wv | 113 | 2329 | 090 |-1914| 009 |-218
Avg| 099 | -1560 | 087 [-13.43] 014 [ 234
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