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Design and Implementation for Chroma Extensions Video
Coding Based on AVS2 Platform
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(College of Electronics and Information Engineering, Tongji University, Shanghai 201804, China)

Abstract: Chroma extensions video coding is a hot topic in the field of video coding. Chroma extensions video
coding scheme based on AVS2 platform is proposed. The most direct solution is pseudo444/422 coding. In this
method, chroma component in the input image is down sampled by averaging adjacent samples. The core
coding modules are still 420 coding. Further, this paper seamlessly extends intra prediction and loop filter to
the 444/422 chroma format to implement 444 /422 intra prediction coding. The experimental results show that
compared with pseudo444/422 coding, in the case of high bit rate, the average U/V BD-rate saving is
31.44%/31.72% and 18.85%/19.30% for 444 and 422 test sequences respectively, with negligible increase of Y
BD-rate (0.5% on average). The modification of the 422 chroma intra prediction algorithm achieves up to

5.66% Y/U/V BD-rate reduction. 444/422 intra prediction coding provides similar or better coding performance
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than HEVC RExt coding at low bitrates.
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HUUE, FooEmE S =l KR MDE, SAOK
ALFZ A b2, 15304204 N E @ EUR . BE x5t
420 N EEZ BB PR EEU/V ERFERS S
444 /422 KW E R EUZK . I, P444/422415 2
TRt N BRI A20 0 (0 B T RS, FRIE G AY
AR HEAT TERE M 4205 RS (1 g AD 77 2, A R
FEAIRZ O E8 53 T 2 420454 o

LRE IS IS I RE St B R, P444/422
ALt B R REEPTH B BSE R . R
FARER B3, w4448 30 (4224% 20) o &
B, AR HIAAS (SR HIAT IIPIAN) U/ VEE RT3
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175 (2)J5 M E/EDF, SAO K ALF 24X 58 B
oy 444 /4228 X EHUR AT . BRIbZ 4k, B

;1’314/42%122 »| DF,SAO
p %Bf‘.l\ O 3 [l &ALF
1% 1 i il 3
IINE AL EN 444/422
AME
i M otz
(4;%4/61)22 AVS2 420 Zifig 5 P
! 7t e, [
b, IR
A R

(a) HiTD 3

AU T R R A VS2 42010 4065 7 A
A5, LA WL, TP444 /4229 53 L 75 4 5 3K i v
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- gmA s 1 D PERE -
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/ . /4224 57, 64, 70, 77 30, 37, 44, 50
12-bit 551
HM16.6% 15 3% 22,27,32,37  2,7,12, 17
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+0.137/ (10psan/10) +0_178/ (10psan/10>>
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38%, P15 7 N18.85%H119.30% . 7EKQPHT,
Y/ & HIBD-ratefs fi N, “Fi°82.76%. RVR,
RCK&RK2 3 FH UV &BD-rateth 4 T
e 8 AUV &P #IBD-rate LT A& B M4
(3) IP444 /42245 5HM16.64H L, X Frf 7
SIFIHAHQP, G migtreZLe, (HREgmidtt
REEM T a8 . NHRXH B i U FE FE BT X 52
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R 3 1P444/4225P444 /422 TG 45 R EL (%)

- QP=14, 21, 28, 34 or 30, 37, 44, 50 QP=41, 48, 54, 61 or 57, 64, 70, 77
FFoIE Y U A% Y U A%
ARL -0.59 -71.07 —47.01 0.08 —4.42 -2.31
RVR -0.21 —25.13 —39.49 0.43 4.49 1.36
RCK 0.18 -16.67 -14.77 0.43 7.47 7.88
RK2 0.21 —27.59 —18.88 0.43 2.29 0.51
YUV444
BBE10b 0.17 -48.05 -38.37 0.13 -22.79 -15.33
TFC10b 1.85 —27.33 —55.52 0.53 —6.05 -9.89
BBE12b 0.24 —28.43 -18.69 -0.14 -15.12 -8.67
TFC12b 2.12 =7.27 —21.05 0.12 -3.76 —5.52
444°F 1 0.50 -31.44 -31.72 0.25 —4.74 —4.00
ARL 0.08 —32.45 -21.12 5.45 -3.48 -1.82
RVR 0.58 -18.22 -29.51 3.58 4.79 1.99
RCK 0.65 —11.52 -9.44 3.94 8.96 8.74
RK2 0.71 -21.95 -13.92 3.89 1.92 1.75
YUV422
BBE10b 0.06 ~19.36 ~18.34 1.27 -2.63 -0.68
TFC10b 0.81 -21.35 -38.49 3.46 -2.43 ~5.66
BBE12b 0.43 -8.77 ~6.16 0.18 -2.98 -1.37
TFC12b 0.90 ~17.14 ~17.42 0.30 ~1.69 -2.81
422°F 1 Py 0.53 —18.85 —19.30 2.76 0.31 0.02
R 4 TP444/42247F5 SHM16.65L58 45 RELE (%)
- QP=14, 21, 28, 34 or 30, 37, 44, 50 QP=41, 48, 54, 61 or 57, 64, 70, 77
FFoIE Y U A% Cpsnr Y U \% Cpsnr
ARL -8.91 71.73 65.46 —2.32 -13.07 64.85 58.25 -5.98
RVR -8.66 87.33 117.26 -1.61 —6.25 100.29 97.44 -0.39
RCK -6.27 65.96 68.14 -3.26 -9.45 41.87 40.87 —6.92
RK2 —6.60 78.85 82.33 -3.04 -8.97 41.30 36.70 —6.84
YUV444
BBE10b -21.38 144.38 100.00 1.08 -34.36 99.20 101.21 -14.43
TFC10b -33.59 100.00 100.00 71.28 -20.12 83.45 68.89 -8.13
BBE12b -20.58 100.00 100.00 12.25 -25.99 138.27 125.42 -2.67
TFC12b -32.97 100.00 100.00 66.38 -12.85 84.05 81.61 -1.69
444°F 1 -17.37 93.53 91.65 17.60 —-16.38 81.66 76.30 -5.88
ARL —5.32 11.11 12.37 -3.01 —6.08 7.18 5.96 —4.22
RVR -5.67 26.32 37.23 -1.82 -2.27 13.82 17.62 -0.31
RCK -3.18 25.05 24.41 —1.45 —4.34 3.84 2.76 -3.69
RK2 -3.10 29.96 29.46 -1.01 -3.66 1.06 -4.21 -3.51
YUV422
BBE10b -11.98 23.52 23.79 -3.75 —16.58 18.07 25.56 —9.42
TFC10b -16.17 100.00 77.21 23.00 —6.84 18.05 14.23 -2.53
BBE12b —-10.98 49.59 54.40 2.84 —7.30 31.64 36.23 0.66
TFC12b -15.42 100.00 126.25 22.01 -2.16 20.82 21.55 1.66
422°F 1 Py -8.98 45.69 48.14 4.60 —6.15 14.31 14.96 -2.67

ERIBUEREE, mEs EEE s EREE, b K1 P4 BD-rate K%, RBIR47 A CpsnrokdkiT %
WM E S E S ERETY, U, V 358454 PRI GRS R I LR, 1% 8 7 1L DA AV S2FRHE
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5 42218 B EMA TS A LI 45 R (%)

- QP=14, 21, 28, 34 or 30, 37, 44, 50
Ik

QP=41, 48, 54, 61 or 57, 64, 70, 77

Y U \% Y U Y
ARL ~1.68 ~1.61 ~1.73% -3.24 -3.02 -2.73
RVR ~1.96 ~1.01 -1.91 -2.91 -2.41 -2.48
RCK ~1.57 -0.17 0.08 -2.82 ~5.30 ~5.66
RK2 ~1.43 ~1.22 0.09 ~2.40 ~2.50 -2.74

BBE10b -0.86 -0.82 -0.70 -2.48 -3.53 -3.37

TFC10b ~1.05 ~2.60 ~1.25 -1.71 ~2.60 ~1.22

BBE12b -0.80 -2.54 -2.19 ~5.44 -2.13 -0.77

TFC12b ~1.14 -3.70 ~4.47 -2.90 -2.20 ~1.58
P -1.31 -1.71 -1.51 -2.99 -2.96 -2.57

TAE RS, HRPEHEE T CpsnrfBD-rate I 545,
1P444 /422415 5SHM16.6M1 Lk, 78 KQPR, Ri#
1S T B UF sl AT M mAs PERE . XT444)7%1, BD-
ratelil >V 1585.88%, AR N14%; XF422F 51,
BD-ratelif /b F32°82.67%, BN NI%. TMEE/N
QPHEF, XF4AMUIHF I, A& gt v pe Ay dr ik, {2
TR E I, [P444/42240 5 5SHM16.64 % H
3 FH B H RS S

(4) 4227 28R Mot A T S5 A8 KO ) g A
REM L 2 AL 5 FoR . RHEERS, SATHQP,
I TN BRI UG, SR R R oy s i
MR A A FEREE R, £/QPH, Y, U, V¥
¥IBD-rateff/> 435 81.31%, 1.71% /% 1.51%, &%
KAN44T%: 1ERQPH, Y, U, V-FBD-rateft18
By AIN2.99%, 2.96% 5% 2.57%, 5 K N5.66%.

5 4ZERIE

AR T I T AVS2 4204019 & Kt S
JEAAT R G (G Se B 7 ik BRI TN, DF,
SAO, ALFZY /& 2 5 5 g i BEUE AH [F] 1) 444 /422
K, EmiLRE, 5P44d /422w, fE5E
FEISPEREARUT IR 26 AF N, B T S s 1 B A i
SRt RE . X 3 R T 444 /42288 2R IR B DI
TERETR 444 /4228 X E G UG IR &, 1M TR A
K444 /42248 3, Be R (O R R Z R,
T m g in PERE . 3 — DI TAE A £ X444/
422157 P T g 5 SR IR i — D AR A, Bk, &=
. RS 444 /42228, LA R 0 Y FE AL g
T P o i A A S T 55
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