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Abstract: In the second generation of audio video coding standard (AVS2), a multi-chroma format cascaded coding
method (MCFCC) for full-chroma (4:4:4 sampling format) images coding was proposed. The MCFCC algorithm
firstly converts the 4:4:4 sampling format image into 4:2:0 sampling format image, then the 4:2:0 sampling format
image was processed by 4:2:0 sampling format intra prediction, transform, quantization, inverse quantization, inverse
transform, entropy coding and a weighted 4:4:4 sampling format distortion calculation method in the rate-distortion
optimization process, finally 4:4:4 sampling format in-loop filtering and offset algorithms were applied to the 4:4:4
sampling format image after up sampling. The experimental results show that, for full-chroma natural images, the
MCFCC algorithm achieves higher coding efficiency at very low additional encoding complexity and very low addi-
tional design and implementation cost.
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Y U \% YUV Y U \% YUV Y U \Y YUV
RGB_OR 003 —4.4% 64.4% 82.5% -09% 1.0% -12.6% —13.8% 0.1% 1.0% -11.4% -13.0% 0.2%
RGB_OR 004 -8.8% 116.4% 86.8% -04% 3.0% -17.6% —17.6% 0.1% 3.0% -134% -13.3% 0.8%
RGB OR 014 -11.0% 76.8% 83.8% -1.0% 29% —-288% —258% —42% 29% -155% -13.8% —0.8%
RGB OR 016 —6.4% 75.7% 65.5% -3.6% 09% -157% —14.0% 0.0% 0.9% -11.9% -11.7% 0.2%
RGB OR 018 -6.8% 82.1% 79.8% -2.1% 1.0% -187% -309% -15% 1.0% -124% -17.1% —0.4%
RGB _OR 027 =5.1% 73.6% 70.2% -1.6% 12% -144% —14.6% 0.1% 1.2% —-12.0% -12.9% 0.2%
RGB OR 029 -8.6% 79.8% 75.8% -0.6% 24% -205% —33.8% -38% 24% -12.6% -174% —0.8%
RGB_OR 030 -13.7% 76.7% 82.5% -33% 27% -26.6% —245% —41% 27% -13.8% -13.0% —0.8%
RGB _OR 032 -14.7% 93.2% 102.4% —54% 2.4% —239% —238% -23% 24% -13.6% -13.4% —02%
RGB _OR 038 -12.9% 67.1% 79.1% -3.0% 3.8% -19.0% -31.0% -3.6% 3.8% -114% -142% 0.1%
RGB OR 042 -10.3% 78.1% 71.6% —2.7% 29% 279% —238% -24% 29% -14.7% -14.7% 0.0%
RGB _OR 062 -143% 108.7% 83.3% -47% 13% -18.0% —-119% -14% 13% -11.5% —8.3% -0.5%
RESETITE e -9.8% 82.7% 80.3% —24% 21% —203% —22.1% -19% 2.1% -129% -13.6% —0.2%
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#= 4 EHTF AVS2 5 MCFCC #8%tA 4:4:4. MCFCC #83HH L14:4:4 4RAB3IR LI (QP 4H 2)
MCFCC 51 4:4:4 MCFCC 5{h L14:4:4
B 2 BD-rate BD-rate
Y U A YUV Y U A YUV
RGB_OR_003 1.1% -31.8% -36.8% -7.0% 1.1% -19.5% -27.5% —4.5%
RGB_OR_004 1.2% —62.4% —48.4% -8.5% 1.2% —47.6% -32.3% -5.1%
RGB_OR 014 1.3% -100% -100% -50.3% 1.3% -100% -100% -25.9%
RGB_OR 016 0.8% -39.7% -27.5% -10.0% 0.8% -19.3% -16.5% -5.1%
RGB_OR 018 0.8% -100% -100% —-26.7% 0.8% —-42.5% —-100% -15.1%
RGB_OR_027 0.8% —41.4% —-41.0% -8.8% 0.8% —24.1% —-27.4% -5.0%
RGB_OR_029 1.2% -100% -100% -37.6% 1.2% -51.5% -100% -16.4%
RGB_OR_030 1.1% -100% -100% -39.4% 1.1% -100% -52.1% -17.9%
RGB_OR_032 1.1% -100% -100% —-29.6% 1.1% -50.7% —43.6% -14.7%
RGB_OR_038 1.3% -100% -100% -32.4% 1.3% -51.0% —77.3% -12.8%
RGB_OR_042 1.4% -100% —-63.5% -30.0% 1.4% -50.8% —-29.6% -11.8%
RGB_OR_062 0.8% -100% —45.4% -25.2% 0.8% -100% —-25.5% -17.0%
S gRAD R 1.1% —-81.3% ~71.9% -25.5% 1.1% —54.8% —52.7% -12.6%
£5 {5 L14:4:4 ¥83HA 4:4:4. MCFCC $a3H{A 4:4:4. AVS2SM #BXJ {4 4:4:4 B R MHRE LA
QP42 QP4 1
BD-rate BD-rate
EncTime EncTime
Y U A YUV Y U A YUV
th L14:4:4 fHX 4 4:4:4 0.0%  —483% —49.0% —16.6% 99.8% 0.0% -8.7%  -10.1% -1.8% 99.9%
MCFCC #HX 14 4:4:4 1.1%  —74.0% —65.6% —255%  103.2% 2.1%  —204% —222% —1.9%  1022%
AVS2SM A% 4:4:4 163% —89.2% —96.1% —35.0% 1314%  —02% —324% —345% —6.2% 117.2%
-8
e e
Y Y
4
Z Z
W w
a a
=] >
g g
Z b4
£ -2|-101 —m— MCFCC £ —m— MCFCC
> 4 —a— 2444 > . —A— 2444
0 0
QP=25/22 3227 38/32 45137 QP=25/22 32127 38/32 45/37

(a) Y-PSNRFIU-PSNRZ Z

(b) Y-PSNRFIV-PSNRZ %

7 MCFCC HiEf 4 4:4:4 5% Y-PSNR Fll U-PSNR. V-PSNR Z Z[L# (QP 41 1)

MEL b S5 45 ] DA DL R 4.

M 3 Hagn, XFALSE QP 41, MCFCC 4
A 444 G EEALL, AT Y S
MRS BCEAAAA/NETE, Us V M gis e
B G, AH 25 & 4 i 2k & A 8 TF . il
RGB_OR_032 J¥41|[)%5# BD-rate H-5.41%,
HIEHI 24 BD-rate P A-2.43%. A

Ik, MCFCC 5%t 4 4:4:4 St s0iL B M se &
Gl BCE W R . MCFCC 5550 4:4:4 Gt 553
FHEE, LRGSR T 1.9%. MCFCC #
2550 L14:4:4 Guit BE M gm it et 2, SF4x
BRI 0.2%.

M 4 Hmp A, e TR A R E QP 4, MCFCC
H50 4:4:4 Gt SEALE, 12 AP ARG
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SR iR KR T, Y255 BD-rate “FI{H
H4-25.5%. MCFCC 5250 L14:4:4 Gnht 53540
e, 12 NFEVRAEEY LS BD-rate “FHE N
~12.6%.

MF 5 F R[S, MCFCC $9%. 14 Ll4:4:4.
AVS2SM 5k 51k 4:4:4 SLEMLLITS KRS,
MCFCC 535 F AT Fe IS G i) 52 2% 8 FIEL 1o i Y
WMARNH . MCFCC 551k 4:4:4 FEALL,
75 QP 41 1 A1 QP 4 2 (G DL T, Gt i [l AL A 1
T 32%M 22%HTH T, ZREMASBEFERTH T
25.5%F1 1.9%. MCFCC 57551k L14:4:4 5354
L, Gubid i T AANIE N 3% 204 R . QP 41
1 O N g e T B3 . AVS2SM Bk
MCFCC FiEAMHLL, Z5E gk 3 Bl $e T+ 2y
10%H1 4%, {H AT 5 2 FE S N2y 28%F
15%, HBEAGES T 2ot R R R I
C 24 B 25 1) 25 9o

M7 R, ARG QP A, 4 4:4:4
RAEANT QP 1 4L K 3RAF 14 Y-PSNR Al
U-PSNR 2 7. Y-PSNR 1 V-PSNR 2 % [t MCFCC
RV N I RS BN SRR T N 0
JEE TR 2 AR BURK T 0T €5 55 118) 22 ) PR RO FE AR
AL QP AITE UL, 4 4:4:4 (A1) PSNR # A
WEKE, MCFCC 835 Y 1f°F34 BD-rate L4
4:4:4 TR R KRR T 9.8%.

5 ZRiE

ATCAE AVS2 FRUEHESEF, R T RAEAN
RPN AR G, R T
Foft 2 (0 A S GIBRGhd 15 (10 2 € L PR AR G i B0
EOGE T 2 00 A% 3R 2 B B3 2 i ) A
2, RG22 (R S GIPRG A SE P KRR
FER L RFESE L P BUE R 4:4:4 (0 FERFERR K
RICVHHTTAT 4:4:4 REER CHIFE A DB B AM2
SRR R o I 45 R, MCFCC HA R
AT ARG A 228 B A vt i ) 2503 A i g 8 ¥4 7

SEAEA] AVS2 ARUEIEHERY U 3,
T AVS2 FRUEM A0 8 B AR R G A S — A
WAFERE . R PR TR R R T iy
BRI 4cdid SRAERS IR D7 55 P 25 i R ELIEG Y
BT R  B3 o

S35 3k
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