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Pixel String Matching for Full-Chroma Screen and Mixed Content Coding in AVS2
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Abstract  With the development of the new generation of cloud computing and information
processing mode and platform, Screen and Mixed Content Coding (SMCC or SCC) becomes a key
technology with the lowest bandwidth and high security to solve the data transmission bottleneck
problem from the cloud to the client or the client to the client. The screen contents with their
diversity and comprehensiveness show significant differences from the traditional video contents.
Therefore, how to build efficient screen content coding technology has become a challenging issue
in video coding area. In recent years, SCC has attracted increasing attention of researchers from

both academia and industry. In response to the demand on SCC, ISO/IEC MPEG and ITU-T
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VCEG are jointly developing an SCC version of high efficiency video coding (HEVC) standard.
Although HEVC SCC has made significant progress in the past few years, continuous improvement
of performance is still indispensable and very challenging. Two of the major tools adopted in
HEVC SCC draft up to now are Intra Block Copy (IBC) coding and palette coding (PLT). IBC is
efficient to code repeated identical patterns of a few fixed sizes with rectangle or square shapes in
a picture, but is not flexible enough to code repeated identical patterns of varying sizes from a few
pixels to a few thousands of pixels with a variety of shapes. PLT can code repeated identical
patterns inside a CU using two types of intra-CU pixel-index string matching, but it cannot
exploit non-local repeated identical patterns. On the other hands, pixel string matching technique has
a generic, flexible and uniform coding system architecture to exploit both local and non-local
repeated identical patterns with a variety of sizes and/or shapes in a wide range of generic screen
content. A pixel string matching technique is proposed in AVS2 (the second generation of the
Audio Video Coding Standard) SMCC (AVS2-SMCC) extension to improve coding efficiency of
screen and mixed content. The technique has been adopted into AVS2-SMCC extension working
draft. In order to support the full-chroma screen and mixed content coding in AVS2, a 4:4:4
format pixel string matching algorithm is integrated into the tradition 4 :2:0 format intra/inter
prediction coding framework. In this framework, firstly, a Rate Distortion Cost (RDcost) calcu-
lation method for 4:2:0 format intra/inter prediction algorithm and 4 : 4 : 4 format pixel string
matching algorithm is designed and implemented, then the key technologies of an improved pixel
string matching algorithm including the best reference string selection scheme, N-tuple based fast
hash table search scheme, segment based truncated binary coding method of length parameter and
N-tuple based coding method of offset parameter are given. Compared with the AVS2-P2 main
profile integrated with chroma down and up sampling to support coding of YUV 4:4:4 format,
experimental results show that, for text and graphics with motion of AVS2-SMCC test
sequences, the proposed algorithm achieves the average BD-rate reduction up to 56.1%, 97.2%,
99.2% in All Intra ( AI) configuration and 41.8%, 70.9%, 72.9% in Low Delay P (LDP)
configuration for Y, U, V component respectively at very low additional encoding complexity.

Keywords video coding; audio video coding standard; screen and mixed content; string

matching; hash search; entropy coding
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A A5 G B TG R Y RS S R A IS

B BPSHTER R R E S S HF R NGB RERT — &
fR % 2 AR SO 1 A 4 DB TE 1R 25 I (B ErrorLimit
IR AN [E 09 & 4k 2 % (Quantization Parameter,
QP I B 1, 137 A F -
ErrorLimit = floor((2'/qScale)/2.0+0.5)+1 (3)
Horp qScale & AVS2 w7 AL 2 8O Y B AL AL
HH T, floor RN 10 T U, MR A5 (3) . QP
N 22.27.32.37 W ErrorLimit BUHE 435 R 8,11,
17.26.

EX 1. ARHICEHEN C.

SHEBRRE MR R DR
LY B/ N T2 T ErrorLimit (4)
74 )

EX 2. Z75 85 400 B AU 28 dise.

SHEBERBE LB W AHRLE S8 dist 8 X
NZEHEBRRBEH LA HITABRE =AM EERN
SF-J7 #1 (Sum of Squared Error,SSE).

3 length

dist = > ((refStr)* — (curStr)*)*  (5)

c=1j=1

Hoh Gre fStr) Fl CcurStr)? 4y B Fom 22 B 1Y
B B A4S ¢ Ao ) MR RE.

BCYHTH curStr TEZ L BN A n A E G DT
BCAR AL B AR B AL B HEA TR HR DT RC L AT LA
PAF n NS HGLH refStr) B ILECSEL, 5302
N ooffsetX:,offsetY,,length;,dist;. Fo i ) EU(H

JtrUC9
1

falsc ’

St refSur 5T IS RE BREL F 2 M4
Z: % e 5 ER R A B — A B A DS 80 A AR
J&E S0 R B
F(curStr,refStr;)=
fCoffsetX ;s offsetY;,length, .dist;)
EX 4. RESH RN R.
BE oy A po WA UG VE BCAR R AL B TE o F
P AL FEATAR R B DL L 73 0 3R 4F re fStr Fl re fStr,.
RAESFH B R BIPN NS RGPS5 85 2
FRE VR TRCBE bR B B ORIT A5 1Y 06 1) I8 MR > 2 2% R A
S T ER Y DR A B
{refStrl , WS FCcurStrirefStr)) KT
R =

(6)

ZEF F(curStrorefStr;)
refStr,, 75 N|

SCHRCI v 275 53 55 2 iy &5 /Y DL IE E pR E0 A
R T KESEICNF CcurStryrefStr) Wi (),
WS BIFN MN R 2 Fm K H$ . 3dh
R (9.

F'CcurStr,refStr;) =Maximum(length;,) (8)

R — Jref‘Slr, , W length, K TF%F length, 9)
IrefStrz, Fyl]|

BT B 5 IE LI 2 5L offset 1Y 5Z I CH 1Y
ZH P RER 2 H RS A E AR . g 5 VT A
ZHOEFE ) R EOR 22 R0 450 4 i v A 1B BE 240
T RPZ IR AR SR T S R AR T
RDcost fli 1B e /N e H: 2 25 15 R A3 il 7 8. D
P T 27 5 A H DL R P MR ES %
AT LI R

EX S, %8 545 &7 RDcost il i
avg_pRDcost.

ZH t refStri 5 41 # RDcost i 1A avg_
PRDcost; 327 H 5 i 8 vh AR 3R 3R AT 1 IL T
SR G 1 L AR T 5 AR LR S B R
A A WA A0).

avg_pRDcost;= (A XbitsCof fsetX; offsetY;,

length;) +dist;) /length;, (10)

o bitsCoffsetX . offsetY,, length;) 3 7~ 4% VG fiQ

ZHS0HH Gt B i T AR 1 LU R B A 1 g AN

JE ML AR Y B 520 5 PRI 2 LR B R A T L A R

fi[7] AVS2 ) RDcost 45 K .

F°* CcurStr,refStr;) =

Mazimum (length;) | Minimum (avg_pRDcost;) (11)

D)
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refStry , if (length, >>aolength; ||
Rt — J (length, >=length, —1&.&.
avg_pRDcost;<avg_pRDcost,))
1ref‘5trz eyl

A AD A A2) A2 H B R AES % $ 3 AL
RYTEDRE T F R KNS H B E N ESH $
AIRTEE T 58 0 % 8 T A5 A B UK A3 A T
K AR v B AR T 1 2 25 A Ol e 8 L TG AR
AT REME. AT L B 9290 25 R R W] X T AVS2 SCC
Iy 51 AR A R 5 RIMIEL .Y 43 BD
rate(Bjontegaard Delta ratel® ) S REAR 4. 5%.
4.2 REWKERERAR

QR R VCRC ST 1 i PR RBAR KRR B B IR TR
R T 98 2R A S R B R, 2 3] £ DT R R 2 B A
2t % 200 A B R[] I s B 194 [ BRI A
PRI R BRI R RO A e T % B
TR 2R Vi [l A R 2 ) D P 3

AR SO B8 R T B Dy 4 W L A% G2 Y o A

12)

T REE A A PR TS AT REIC AR R,
RS A (B hoal K48 VA A5 (8 76 8 A 3k 4R 21058
— N BERNE (20, v, BAR Z I ATICRL; W &
WA BT — S RN E (2, y) B R R
FTVCHL . B2 535 W i i 1 A 8 sl o e K 98 R 2%
TR B AR SCBEE Ry 1000 YO . ARG RS 2% P
B R e th e S 25t Ol T R UL Ay 3R 48
R F — N0 RE R 5% I S % 00 & JE 1T
BARR R E, S8 1 T —Fh Pl s A R Ry
ENVY,E =2 JOE AR

(D 5 53T N R, e s
Gt B R N AR R AT R A AR AR H
RS P Bk v 75 R4 %K

(2) R o X — G W TR G B 1R R
VCFC 2 i A Je 2 25 R OF A0 RO R e 53 4] Wiy
MHTIG A RIS LB IR I S % R 1]
VG FCH 4 R W] AR R R DR C R B % S %
.

WA
> (E1EFEE—1,0)

A 1
(0,0)

) (v kb, LB FE R
THOALE, DURE, At

TECxy, v, b, U

HAf &, I,

Ak (2,0 3,

RN

length=8

length=5 (x,3,)

LEEDS
WA

ELIEEUNTHE &S A | D)
roopedredqPegleeglesyeeye > D | T 1 ()
P Y R R A B > g 2 [ ¢
---------- > i Hil . ()

i R R e R P2 hvaly [ Crp3)
___________ N / E;

(- T recre°r - =7 : (...)
-- -» 2—3[ ()
< . 2k72 ()
2 =1

7E oy kb, Loy |

ARG E, AT, Bhit ©
(BMG5 - 1LEG&SE -1

v
0, B —1)

4 R I A R IR IT R R

UnlE 4 B xd TR R AL BCAR R L B AT N
THB R ARBEAESH R S sHER.
DU A e o A A R A R Y R (s o)
AbARB) T RIEN 5 S H ORI R ES S R
B R, R — 2% i KB /N 4, 4 Al fig
2% | DR R L AR R — A IS A Y A
(x, s V1 )ﬁﬁﬁy\(l‘l s V1 Mﬁﬁﬁgfl 4 E/ﬂgfﬂg}ﬁﬁ
A7 B ORI R HE T 2 705 ) J 75 1 A2 DE JE v U € AN T
A C RT3 A AT REUON e fE S % | B %
I SURPALE TR T

TR LR R AL G AR LT AL SERT T
AR SCAR H G DR e A R R T S A T I [ A 2k
REAR 20 /24

4.3 MHEHNERXEZSHBEBEAITR

£ DG TC B30 9 S MR B2 3 B T TR 1 0 1 20056
— AU T () AL 2 ] o) DG G R S B0 A T A A0
G, XTI AR SCHR TR T A3 B W gk A A
SRS T EMIET N ST MBS AN T E.
4.3.1 BT B — ks i B S R O &

B N(N=2"DNFF5 ZBUE 1~ N 598 2k
CHTRERRNWMSH M A0 N/2<<M<N,JB
2 kbits K F R M AFFS AT (k+ 1) bits X
K 2. B — i H (Truncated Binary Code, TB) @

@ https://en. wikipedia. org/w/index. php?title= Truncated_
binary_encoding&-oldid=973658
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P T —Fhi ey % b bits B 2 K 2 gk
WAL R MASFFS T A5 (k1) bits
A ] A 2 ROk KR MRS g H A M-
NS T B EBE. R TB )G . % M A5
9 AT Gt B s B AR el — A e
BYHTSiiS CU B SRR EH A Maum , & %
it CH i J3) B BE O Cnwon s T AR R RCH A
Max= Mnum— Cnum , W24 H] 1B L length

INTEET Max. B length 5 Max WA RN AE 7
Bow K gt 7 0 B mh B (L3 2) R TR E
SRy B TB if )5 58, WK 3.

*2 ETHBRERCHIBHKEREAR

KE W@ LIES J5 %
0~3 1 FL(L,2)
4~19 01 FL(L—4,4)

20~275 001 FL(L—20,8)

276~4095 000 FL(L—276,12)

x3 ETHREWM _H#HBHKERBFER

KW HIT 2% R4
0—3 Max<=3 Max>>3 Max<=3 Max>>3
oG 1 TB(L, Max+1) FL(L.2)
4~19 Max<=20 Max=>20 Max<=20 Max=>20
0 01 TB(L—4, Max—3) FL(L—4,4)
20~275 Max<=275 Max=>275 Max<=275 Max>>275
00 001 TB(L—20, Max—19) FL(L—20,8)
9764095 Max<=4095 Max=>4096 Max<=4095 Max=>4096
000 000 TB(L—276, Max—275) FL(L—276,12)

HoAp FL(synVal, k) Fm M EE synVal FE E
K- kbits #4745, TBsynVal, cMax) 3% 7% % 5k
i synVal $eA1 I KIE N cMax 1 TB 4ifi. 5256 4%
R AR 4y B TB 45 7 5 4 BEgn i Jr 52
L ZE AT BCE R, 6 AVS2 SCC 3@ ik Jy
515221 ) Y-BD rate S [EAK 0. 9%.

4.3.2 HF N T4 % S5 ) £

R TR LS S R g i OR L SCk[16 4R
MY R m SRR TR R TR E
ARG LA =3B i e iE TAE AR R Offset B A
R0 AT B PE A Offset B8 A A1 32y T
—FpEE A Offset 45 J5 58— X430 %t B0 45 /=5 119
ABOVE 43 it fe 58 19 B Ak 15 Offset 4 % i R H
2 B F5 B A g 5 L AS [R5 4l =X SR B AS TR
OffsetYX “AHALT7 585 iR 4 Offset 285 HEHE
il 28 Length 55 2Z [A] W AH DG PE L 48 T KP4 4 5f
OffsetX We i 7 & 2 7 — B # W ( Truncated
Binary Code.TB)EG2 %ifith J5 %% . M3 95 4 Aij 2 15 137
B Offset B HUE T Bl =2 8] 59 A 5 P 45 0 A 2]
Offset J5 % 4 fd .

20T B R 7 B S Al FH A (4 ik i 5 b 283D
1y Offset 228 23 T2 BB R 78 STk C16 1 i
PSS R R LR T —F T N oo
AL FE SRS T7 58— D38 T gD 3R

WE 5 fiR 5 FRERAS offset, 1 5670 U2

4332 Above offset (T FALSEH#E T » Above offset
N offsetX WAH N 0.0 ffserY BAH A 135154 641
T, Above offset S offsetX BUE N 1,0 ffsetY B
{8/ 0) F1dE Above offset; %f3E Above offset, {f: 4%
N DN B g b9 19 dE Above offset (B N JT4H) .,
WERTE N T, W 4 i N J6 4w A X R A7 & i
index, 75 ) ¥ B& SCRik [ 16 1% dE Above offset A 215
T AT G 5.

NTCH (N il i of fset ) |
7S - s A

A Above offset R s N o4
[FENTTAH T foffsett>]  #fdindex ||
e e IR EN L AL ol fset| Zfdoffset |

© FLRGIGET & Above offsethiil @ FoRguhil J& 75 EN TG AR IR
K5 F NITHM offset B4l i L KR

BT NITAME SEHELNT

W R Ryw Ry R N JUH P i V5 i
UL 5N BRI Offset, 78 X% — il 5145 347 4
TR N JCL T A 19 Offset #9154k 14 (0,0).
WX JE 2T Y Offset, 2 X /& 4F Above [
Offset Jf H A% T N st {E—4> Offset B {H , N
MON B 2 ARYCKE S n— 1 F il BB AE S n il &
(O B K X TR A B I R L

LY R LML T N ST R S B g i Ty
Z5CERL16 M 00 % 2 80 i 07 2 AR F L 72 AT T
BT AVS2 SCC i@ F k51 .Y 45 BD
rate SEHIFEAIL 3. 30%.

g | O

offset
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A 1R R B VRO R AVS2 A (0 32 i 5 5 8 A PN 2 LA 40 ) R 0k 2491

5 XBRERSHA
5.1 KB F 5

AR SOR RIS s Lok A B R IR G N A
WA 2t % 308 P 038 0 02 o s D 0 3 9.
134 YUV 4:4:4 2460, >4 5 8bits A
JPol. 4 gy T AVS2 SCC il il 4. & 5
gyt 7 I B AR AR AE. 13 DR M LT
325

(1) %% 3l i) 3C 5 & JE (Text and Graphics
with Motion, faij#x TGM) ZE 5, & 8 N~ F %) : Flying
Graphics (FLYG) , Desktop (DSK) , Console (CNS)
ClearType Spreadsheet (SPS) ., Bitstream Analyzer
(BSA) .English Document Editing (EDE) . Chinese
Document Editing (CDE) ,Circuit Layout Presenta-
tion (CLP);

(2) T A AR SR A B3 I AN B U S B

#£ 4 AVS2 SCC & B izt F 3

£ 5 AVS2 SCC & F it 3 43 &= 45 1F

*u WA FHE
TGM FLYG %Rk A7 . 1o A ) J 60 85 2 R e % ) R
‘ F L EL I o L SR SRR B T L A A
TOMDSK o i s syt 4 5 1
B S ek TR B 0 A A 17 BT 11 RS 3 B9 A I A
TGM CNS i 2
. ClearType A 7 H BT R BT 4] Excel
TOM 8PS s py g 73
oM psa TRTATBTECHR R 55 R 8 CU R
SA REBUE I CU Bt % B 2 K B R A
. ClearType f A i /R B9 3 SC /Y ppt SC A4
TOMEEDE  ord St it oot 4 9 I IR R
. n  ClearType £ A& & /R # o 3CHY ppt X4 M
FOMECDE - ord St it ot 4 9 0 P75
TGM  CLP L P AE B A PCB AR IR E L BRI E A
B g B B R 8 B T 4 A
. WU B B 5 ClearType 4% R & 77 19
ME PVS el i DR
. S 5. D 6 D 40 SR O A T
MC WEBB N
Ve Map R BN R O
: TR A SRR HLO SO B 1 7
ve pre  HCPRSREURII ) SO 5 B R
: IR e 0, Fﬁﬁ/” TEENAEME N
G ROB LAY ) 5l imj i %k 7

Sl KA UEIES eI
TGM FLYG 19201080 60 300
TGM DSK 19201080 60 600
TGM CNS 19201080 60 600
TGM SPS 19201080 30 300
TGM BSA 19201080 30 300
TGM EDE 19201080 30 300
TGM CDE 19201080 30 300
TGM CLP 19201080 30 300
MC PVS 1920X1080 30 300
MC WEBB 1280X720 30 300
MC MAP 1280 X720 60 600
MC PRG 1280X720 60 600
G ROB 1280 X720 30 300

,*5

SRR S AR PAST Y

— A CUBRIS R — R BBV A — ek B A LRG|

HBERA

2\

WA 5 = IR A N A (Mixed Content with
Natural Video or Photorealistic, Irregular Texture-
Mapped, Light-Shaded Scene, fij #& MC) 2& 5|, &
4 A~ %1 : People In Vehicle Spreadsheet (PVS),
Web Browsing (WEBB), Map (MAP) . Program-
ming (PRG) ;

(3) Ui X (Gaming . fi] F5 GO 251 &
Robot (ROB).

6 2 AR

LA P50

FURIE 1t

BEUFHARAR OKFREFD HA

L4 RIS LR i S AT
— iR s s s K. ATRERUAETALR %55k LA

6 P4 AVS2 SCCARRM BT B4 1 WA R

M2 % B F RD14. 2 B 58 oo A D i 1 45 B0 €0 2
T SR X i e A R AR R R B R R DL SE BEXS
YUVA =44 750 G 5 RIS A2 T 2 R 7
1 B R 05 HE 5

5.2 LWERESMREITMIER
T T UG AR SCAR I B R R AR DA 1Y
S BT TR A7 A LU 5 Rk

(1) RD14. 2Pseudo444. £ AVS2-P2 K4 K
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Bl
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o
=B

(2) RD14. 2SM. #£ RD14. 2Pseudo444 | 4 &
THRERLEE L, UL AR ERITEN 26
JE B HEIR A N 1 2 6 AH XY T 1B 2 B S AR HE 4
AR R R UL FC R W] SR 13 ] PRB AR 3R HR LT
Bk

(3)RD14. 2ESM. 7 RD14. 2SM SLft - 1 o ik
WA, A 55 A [ 45 2 RDeost 144 75 =X 19 £t 16 Fi1 5
T N UM RS Fibd I &,

(4) HM16.7. HEVC 4 :4: 4 ¥ JR IR S % %
7.

(5) SCM6. 0. T HM16. 7 fi§ HEVC SCC ¥
SRR

S S B SR ] AVS2 BRHE S5 TR A 4538
IR A F b bR E G B . G 6 IR L R A 4
TR A 5 g i XY U4~ QP fH HEVC i {22,
27,32,37) AVS2 H}{25,32,38,45} ,ffi F§ All Intra
(AT, Bp 23R B ER 2 1) F1 Low Delay P(LDP,
RIS — MR R 2 T IR, HoAR AR IS T IRIMED 5 i g 1
PSRRI . SM 128 K36 B 217 LCU .

S 55 v B 1) ITESCR 30 i

% 6 SCCiERAMK &G

G GBI Lossy
A (D) 4y CAll Intra, A
o 5 L (2) {&3E R (Low Delay P,LDP)
i 1 550 £ A 2 YUV 4:4:4
\/A‘Aé‘ 7 1 3 Al ‘ .
SMiysextme B LCU LCU e
BorumRmrnE 0 CUCHT LD SR WG
= IR R SCR 2477 LCU )
QP 14 Lossy: 22,27,32,37 il 25,32,38,45

S 6 245 SR I\ 24 B 250 3 R A 4k TR Ofe A ek AR 3 Y 1
fig. BD-rate!® *" J& HEVC #0525 R T ¥ L 45

Fofr B 450 2 A A X o B RO A 45 1 % ULt
B ARG PRI 4 A QP 1 H AR R (Bit-rate, L4
N kbps) 568 M 1 (Peak Signal to Noise Ratio,
PSNR) $#5JE 1 i 2R 2k . (Rate Distortion, RD) i
2 AT M 200G L TSR RN Sk AE A [W]) PSNR
T H R R AR AR B S ST BT X (ELAS ) R 5k
TR Y L # 45 B, BD-rate S {2 % 4 [F)
PSNR T L R7 32 FEAR i 80 32 5.

FH Y UV 4371 BD-rate FEAR SR A
B AR L RCE . R ] RD(Rate Distortion) i
2 R A 1t B 40 1) G i 2K 3R BRI 1L
243 ) I o b o o 8 A ol 0 o L R S B AT
R [ 79 L (L A A £

R B AT 5 78 CPU K Intel (R) @2. 3 GHz
10 #% . £ R 40 GB 1Y Ik 55 4 1 #1475 LDP I & 7E
CPU # Intel(R)@2. 3GHz 20 #% ., NAE K 80 GB i
R 55 2% EHAT. B R AT 13 A8 . BAE R 4
i Windows 7 64 {57 & fift A B[]0 8 AN 2 AR RS i
5.3 LR

F T T HT AVS2 i) RD14. 2Pseudoddd .
RD14. 2SM,RD14. 2ESM =54 1 SR g i 50 % 5
45 7% B 11 W5 41 (RD14. 2Pseudo444 # %} RD14. 2SM,
RD14. 2SM A %f RD14. 2ESM) [t # 45 5. % 18 %L
R BT RS s — AP A 2850 (A2
I~8 NP H AL, Wk 4, 4l 45 1 T ALLLDP Ji
Bow Y. U.V 19 F ¥ BD-rate &k . BD-rate
R AT 22 3% 7 76 AH 7] 1Y) 06 i {5 M Ltk (Peak Signal to
Noise Ratio, PSNR) BU{H T H AR 3 A 00 H 7 L.
TE N AR R AC R SCR IR, R T AT
i i R 32 A T ) 1] 1 B AL

% 7 RDI4. 2Pseudo444 RD14.2SM . RD14.2ESM B ix BB ESELEHNFHALLKRE R

fit IR/ % BRI R/ %
b -
%LL 47 5] Al L LDP fig & Al LDP
&3] Y U A% Y U A% [ fic &
RDIA. 2 TGM —56.1 —97.2 —99.2 —41.8 —70.9 —72.9 G A 123, 9 107. 6
PSEUDO444 MC —31.3 —69.1 —81.3 —25.1 —37.7 —39.5
VS. RD14. 2ESM G 0.7 - - L5 0.0 0.0 fif iy st i) B A 79. 8 172.3
RDI14. 2SM TGM —16.6 —17.2 —16.4 —7.9 —26.5 —25.8 GBI A 100, 9 101. 3
VS. MC —14.0 —33.9 —36.7 —10.2 —20.1 —20.7
RD14. 2ESM G 0.7 —49 5.4 L5 1.9 0.3 fi7 T B [ L 87. 1 99. 8

F 84 TR T AVS2 ff) RD14. 2Pseudod44
RD14. 2ESM fil 3 F HEVC f#§ HM16. 7, SCM6. 0
PO RR Gk AL FC B g D AL R 5 R A% P A
(RD14. 2Pseudo444 #%} RD14. 2ESM ,HM16. 7 #]

XF SCMS6. 0) H 55 25 5.

@  https://heve. hhi. fraunhofer. de/svn/svn_HEVCSoftware/
tags/

@  https://heve. hhi. fraunhofer. de/svn/svn_HEVCSoftware/
tags/HM-16. 7+SCM-6. 0/
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R8 MAHEERBUAXESEXENHALRER

i LR L/ % BB R/ %
X
. S 32t 1 Al B &
Bk Wi Al
EH Ty U Fe i
RDI14. 2 TGM —56.1 —97.2 —99.2 éﬁﬁ%ﬂa‘ 123. 9
PSEUDO444 MC —31.3 —69.1 —81.3 %
VS.RDI4. 2ESM 0.7 —5.4 —5.4 [l 79.8
HMI6. 7 TGM —76.8 —78.3 —77.9 %ﬁﬁ%E‘J‘ 346. 9
VS. MC —61.3 —65.6 —69.1 gtL
SCMS. 0 G o 1p1 12 TEEE 6
S : 6 J Lol
51
49
47
<45
[
Z 43
w)
ol
41
39
—e—RD14.2Pseudo444
37 —a—RD14.2SM
e ——RD14.2ESM
51 000 84 000 114000 144000 174 000
f % /kbps

(a) CDEFHIATRLEY 7 ERDH 28

PSNR/db

e~
(S}

B
f=)

——RDI14.2Pseudo444

——RD14.2SM

——RD14.2ESM

%%OO 3000 4000 5000 6000 7000
iR /kbps

(¢) CDEFFILDPRLEY 7 R £k

38

B7 25 1T A R B G 0 ) = R ARk
RD14. 2Pseudo444 ,RD14. 2SM, RD14. 2ESM 7£ £
Pigmt o0~ AT BCE M LDP i /9 RD i<k &,
5.4 ZWERSW

MUL ESRE a5 0, ] IAS B DA 4598

(1) M gt % %% % 5k &, RD14. 2ESM #; RD14. 2-
Pseudod44 - 24 25 15 %0 R K MR $2 T+ 3£ 7 wpomg
A1,RD14. 2ESM 5 RD14. 2Pseudo444 & 3 4 b,
XFF TGM Fa26 5], ATFRCE T Y. UV i F1

52
50
48
§46
o
ZA44
(QP:
42
40
——RD14.2Pscudo444
38 —&—RD14.2SM
" —«—RD14.2ESM
35000 55000 75000 95000 115000 135 000
%% /kbps
(b) PVSFFHIATRL &Y 7 ERDHH 28
52
50
48
46
o
Z.A4
wn)
o}
42
40
—o—RD14.2Pseudo444
38 —&—RD14.2SM
——RD14.2ES
26 RD14.2ESM

1500 2500 3500 4500 5500 6500
i3 /kbps

(d) PVSFEHILDPRECE Y 7 5RD il £k

K7 MR A 45 4TS RD £ A

BD-rate K # K 56.1%.97.2%.99. 2%, LDP A
BF YUV 573 BD-rate BEARHE Jy 41. 8%,
70. 9%, 72.9%. [, RD14. 2ESM % RD14. 2SM
X G R W AR T 6T TGM 3 8112800, AT it
BE YUV 43 BD-rate KR K 16.6% .
17.2%.16. 4%, B 7 s 8L R P51 1) RD il 28 [F] B 3%
B RD14. 2ESM (4 &5

(2) NEZPERE 4T Al i & f1 LDP Jit & ,
RD14. 2ESM 4§ RD14. 2Pseudod444 %5 5 & 2% & />
BIBEIN T 2 23. 9% .7, 6 %, 4 B I () 20— Jy 1 A
T SM % it & v i A7 S DU VE IE 5 A 38 &K o — Jr

T s AVS2 f T Py 55 T ] Bk R T 4222 0 A% K
AL BLR UV 2r B R R H 2 SM B 31
1/4. fft5 52 24 B AT BiC & FEALT 21.2%, LDP it
BT 72. 3% (LDP Fe & B T8 —Wish R P A
1% ,RD14. 2Pseudo444 R4 CU BE 4:2:0 i
] skip #% 3, g 15 & A% B2 AR K. AH X R 36,
RDI14. 2ESM w1 424+ 4 LT AL F Y UV 4
BOH R A SRR o B ECH B A S B
FF A3 ). RD14. 2ESM # RD14. 2SM., % i &2 44
JUT-ANAE  fift i B[] i A A ALK

(3) 2 8 1 RD14. 2ESM 5 RD14. 2Pseudo444
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B LS 45 B F SCM6. 0 5 HMI16. 7 By th i 45 W % on Circuits and Systems for Video Technology, 2016, 26(1) :
W] RD14. 2ESM I8 1 4 % 20 % 42 7+ 5 HEVC .

5 i 4 o e e [3] Shen Yan-Fei, Li Jin-Tao, Zhu Zhen-Min, Zhang Yong-
~C FEL it T 25l 322 A2 | =
SCC HX/TTT Eﬁﬁﬁ%x&}z&ﬂ*ﬁ b ’ﬁﬂﬁﬁﬁj ﬂlﬁ%ﬁ Dong. High efficiency video coding. Chinese Journal of
K A Y 200 R0 3 B /0N AR 22 ) R K HL S i Computers. 2013, 36(11): 2340-2355(in Chinese)
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diversity and comprehensiveness. Therefore, although SCC
has made significant progress in the past few years, continuous
improvement of performance is still indispensable and very
challenging. A pixel string matching technique is proposed in
AVS2 SCC project to meet with the diversity and comprehen-
siveness of the mixed contents of the screen, and has been
adopted into AVS2-P2 SMCC extension working draft.
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