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Abstract: A brief introduction was given to the development history of AVS video coding standards. Then an
overview of the key technologies adopted in AVS2 video coding standard (GB/T 33475.2-2016) was provided, in-
cluding flexible prediction partition, multiple hypothesis prediction, optimized two-level transform, adaptive loop
filter and background picture model based prediction coding for scene video. Compared to the AVS1, AVS2 can
achieve more than 50% bits saving. And compared to HEVC/H.265, AVS2 can achieve significant coding effi-
ciency improvement for scene video coding. Moreover, the applications of AVS standard in digital TV broadcast-
ing was introduced briefly.
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o RA LD Al
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Y U \% Y §] \% Y §] \%
UHD -50.5% —-56.3% —-56.2% —57.6% —66.5% —67.1% -31.2% -30.8% -30.5%
1080P -51.3% -61.7% —-63.2% —44.3% -59.0% —-62.1% -33.1% -37.4% -39.2%
WVGA -52.8% -58.1% -58.6% -50.5% -58.1% -59.9% -30.4% -28.2% -29.8%
WQVGA —52.4% —58.9% -59.0% —49.4% -59.2% -58.7% -26.6% —24.8% -26.9%
720P -57.2% —-66.1% —63.8% -56.3% -71.1% —69.3% —-34.0% -37.7% -34.8%
S —52.9% -60.5% —-60.5% -51.0% —62.1% —62.8% -31.2% -32.4% —-33.0%
Hifish 53 A e 1210% 2102% 1228%
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Office_720X 576 30 -24.0% —24.7% -25.0% -15.5% —46.1% —44.3%
Overbridge_720X576_30 —60.7% ~56.9% —-56.8% —-38.4% —-58.3% ~56.2%
Intersection_1 600X 1 200_30 —18.7% —29.0% —28.4% -23.2% -33.7% —29.6%
Mainroad_1 600X 1200_30 -52.7% —65.2% —58.6% -53.8% -58.9% -54.3%
Ty -39.1% —42.6% -41.3% -31.3% -52.3% -49.0%
Yt 5 334% 332%
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H EIRE R AT LA, 58 AAUsiE AVS2 b
B AR AVST AR IVERERTE, HIRE
FrArviE HEVC A1 Eb CL7E37 54 5 7 TH IR A15G .

fEH AVS2 g ds CAVS2 [H1ERES
HEVC JTgmitas x265 XL LK 5 Fk 6, M
HEVC Z% A MTERERT EL LR 7. I rp Al
HEVC @427 ) 5 A~ 1080P w41, 3
i x265 11 2.4 fAS. CAVS2 il EAL S5
QP &'E H 27, 32, 38. 45, 5 AVS2 il &R
Fr—80 AR E RN TR L, HEVC
RAE I QP 4 24, 28, 33, 38, XfW x265 1 /1]
(11 QP Jj 27, 31, 36+ 41, M pLeFERE1T 4
i, UbAh, 75 RA FCE N, AHARM P iz "1 B
Mgy 7 A4, o x265 PRI K R 0
34N

A LU B PE~ 1A 5 MEICT, CAVS2

RIS S x265 il (G ol N # B AT U] Ve Re il
#e, Hrp LD BCE NI 500 0 -16.54%
—4.70%- —10.43%. —8.71%. —9.90%, RA L& F
S B 1 25 00 A —3.65%  —9.51% . —15.94%
—5.80%- —8.83%.

FITHM16.6 AHLL, 7 PR~ 5 ARG,
CAVS2 ft LD HCHE T V¥ ge4i 22 il -
107.97%- 51.97%. 29.20%. 17.55%-. 11.00%,
£ RA P NFMERER 20k 87.51%
39.76%- 18.11%- 12.60%- 5.31%. H:H1 751 Cactus
() RD il 14 fros, 5 DMFAIR- 8 v R
RS G i i 15 R

4 AVS #rAER

AVS [ R R SBT3 ] %,
AEARHEIRNA Al A AR 55 I ANRE - SCHE R L

#=5 RAEBET AVS2 [RiE4mfdss CAVS2 5 x265 MEaEXT EE

fic & BPGERCE 00 A E 3) Pl (iLE S 1B (BE 7 T (RLE 9

Wi H e
BasketballDrive Y BD-Rate 11.36%
1 920 dpi X 1 080 dpi, 50 Mwi/s

Jinig e (x265) 14.02

Jnid L (CAVS2) 8.75
BQTerrace Y BD-Rate —26.95%
1920 dpi X 1 080 dpi, 60 15i/s

hnid L (x265) 19.46

fNH EL(CAVS 2) 10.00
Cactus Y BD-Rate —-7.25%
1920 dpi X 1 080 dpi, 50 MWi/s

Jinig e (x265) 16.23

JiiE tL(CAVS2) 10.28
Kimino Y BD-Rate 11.48%
1920 dpi X 1 080 dpi, 24 1i/s

N L (x265) 13.78

fnig tb(CAVS2) 10.44
ParkScene Y BD-Rate —-6.87%
1920 dpi X 1 080 dpi, 24 Ivi/s

Jinid e (x265) 16.09

Jnid L (CAVS2) 9.54
T Y BD-Rate -3.65%

I b (x265) 15.92

fnig L (CAVS2) 9.80

—12.55% —18.98% —4.29% —11.15%
7.02 4.10 0.64 0.10
3.80 1.32 0.75 0.12

—4.19% —10.93% -3.67% -3.59%
11.65 5.68 0.96 0.12
5.83 2.03 0.99 0.11

—15.63% —19.48% —9.06% —14.10%
8.06 4.95 0.75 0.11
437 1.56 0.83 0.12

—6.57% —14.27% —6.63% —9.06%
6.41 3.91 0.79 0.12
4.94 L.77 0.94 0.14

—8.63% —11.55% —5.33% —6.25%
7.91 4.71 0.84 0.12
4.65 1.73 0.92 0.12

—9.51% —15.04% —5.80% —8.83%
8.21 4.67 0.80 0.11
4.72 1.68 0.89 0.12
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#*6 LDEET AVS2 [RiEHmATE CAVS2 5 x265 HEEXT Lt

Wi H e i & FEPGE(RE 00 EAchg(LE 3) il (RE S) 1B (RE 7D M (RE 9
BasketballDrive Y BD-Rate 3.30% 2.19% ~3.54% -0.33% ~4.99%
1920 dpix 1 080 dpi, 50 1i/s
B L (x265) 12.99 7.18 425 0.63 0.10
hniE H(CAVS2) 8.30 3.15 0.81 0.40 0.07
BQTerrace Y BD-Rate —60.50% —20.96% —24.22% ~25.57% —20.77%
1920 dpi X 1 080 dpi, 60 Mi/s
B b (x265) 16.64 11.02 6.00 0.86 0.11
hnig H(CAVS2) 7.79 443 1.43 0.58 0.08
Cactus Y BD-Rate -12.32% —6.44% -11.32% -8.51% ~11.65%
1920 dpi X 1 080 dpi, 50 Mi/s
I b (x265) 14.74 8.51 5.26 0.71 0.11
i LE(CAVS2) 8.91 3.50 0.96 0.45 0.07
Kimino Y BD-Rate 9.59% 7.33% -0.37% 1.37% -2.17%
1920 dpi X 1 080 dpi, 24 5i/s
I b (x265) 13.00 7.09 4.29 0.74 0.11
fnE LL(CAVS2) 9.83 3.92 1.02 0.48 0.08
ParkScene Y BD-Rate —22.77% ~5.63% -12.70% -10.51% -9.91%
1920 dpi X 1 080 dpi, 24 15i/s
B L (x265) 14.55 8.47 5.03 0.76 0.11
hnik H(CAVS2) 8.19 3.78 1.03 0.48 0.07
1 Y BD-Rate -16.54% —4.70% -10.43% -8.71% -9.90%
B b (x265) 14.38 8.45 497 0.74 0.11
hnig H(CAVS2) 8.60 3.76 1.05 0.48 0.07
RT AVS2 RiEHAIGEE CAVS2 5 HM HEERT b
I H 741 [ BYuE (FUE 0) b (BdE3) i (iLE S) 18 (& 7)) T (BLE 9
BasketballDrive Y BD-Rate (LD) 108.10% 49.68% 28.79% 17.64% 8.43%
1920 dpi X 1 080 dpi, 50 /s
Y BD-Rate (RA) 100.70% 44.37% 20.36% 15.02% 3.12%
Y BD-Rate (LD) 186.08% 86.19% 49.47% 28.78% 25.33%
BQTerrace
Y BD-Rate (LD) 97.37% 45.54% 23.76% 14.39% 5.34%
Y BD-Rate (RA) 80.08% 35.74% 15.01% 11.11% 1.67%
Cactus Y BD-Rate (LD) 69.76% 38.31% 22.02% 14.18% 7.73%
1920 dpi X 1 080 dpi, 50 /s
Y BD-Rate (RA) 65.26% 33.91% 13.81% 9.80% 3.92%
Y BD-Rate (LD) 78.56% 40.13% 21.97% 12.79% 8.19%
Kimino
1920 dpiX 1080 dpi, 24 s Y BD-Rate (RA) 63.03% 30.37% 13.93% 9.40% 521%
Y BD-Rate (LD) 107.97% 51.97% 29.20% 17.55% 11.00%
Y BD-Rate (RA) 87.51% 39.76% 18.11% 12.60% 531%
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38
37t
36+
35
/m
=)
§ 34 o X265 FRLH, 14.74M/s
% &-¢ CAVS2 Lk, 8.91M/s
m—m X265 [P, 8.511i/s
3r m-m CAVS2 L e, 3.501/s
A—A X265 HhiE, 5.261i/s
A-A CAVS2 g, 0.9615i/s
32r o—e X265 183 0.711i/s
®-e CAVS2 183, 0.450i/s
r w-v CAVS2 EFi1, 0.07iii/s
-0 HM, 0.012i5i/s
30 . . . . . . .
2000 4000 6000 8 000 10 000 12000 14000 16000
3R /(kbit-s™)
(a) Cactus LD
38
37t
36+
35
m
3
g 34 — X265 BLE, 14.741/s
@ ¢-¢ CAVS2 #HuE, 8.91i/s
m—am X265 LR, 8.51i/s
33r m-m CAVS2 LBk, 3.50Mi/s
A—A X265 i, 5.26i5i/s
I A-A CAVS2 thig, 0.96li/s
32 o—e X265 1&i#, 0.711i/s
®-o CAVS2 18, 0.450/s
31+ A a4 X265 quﬂ,o.l”l)ﬁ/s
¥-v CAVS2 B, 0.07ii/s
oo HM, 0.01215/s
39 2000 2000 6000 8000 10000 12 000
T3 /(kbits™)
(b) Cactus RA
K14 AVS2 PRI GifiL e CAVS2 5 x265 PEAEXTEE
1 s — TR R T o hAT R AVS Hidfe
14} N N
MO (R R RN, 2002 47, 2004 41 2005 443331
121| 9@ x265RA I U «
ol &LTJ\ ST LT E B ARARER “AVS Iﬂf

G/ (i-s™)

S N B N
T T T T

/ Al ﬁJ\

BRHL”, MBIBZIPN “AVS =27,
T E AR AT 3 NN B R A

20%

80% 100%

66%
PEAEH

K15 AVS2 fRiigifid# CAVS2

5 x265 #E XL

120%

AVS FrifE Ok B B G0 et — A
5 T B B EEARGNH 5 R

LiBitES P
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