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Video Display Stream Compression Technologies and Standards

Zhu Xiuchang, Tang Guijin

(Jiangsu Province Key Lab on Image Processing & Image Communication, Nanjing University of Posts and Telecommunications,

Nanjing, 210003, China)

Abstract: With the rapid increasing resolution of display devices in computer, television and mobile
phone, there is a consensus in the industry to solve the problem of lacking of display link bandwidth using
display stream compression (DSC) technologies. Hence, several display stream compression methods
continually appear in recent years, for example JPEG-XS, intra-only coding in H. 264/AVC and Dirac
(VC-2), HEVC-SCC screen contents coding and DSC of VESA, etc. Among these, the VESA DSC is a
widely acceptable standard that is used in display link for a low cost, low delay, and visually lossless
lightweight codec. A number of high efficient coding technologies are used in DSC including advanced pre-
diction, indexed color history, plain entropy coding and perfect rate control. The paper overviews these
new features and key technologies in DSC standard.

Key words: video compression; display stream compression; display link; prediction coding; visual loss-

less coding
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i 238 14 L 5 TG A 2 B o AH R X T B 284 & DB SCF SR R B A B BCR IR AN . TESE B . 1A
VC It DSC B 418 % . B# ,IAVC i F ki 32 IR0 4 05 AR, A 25 55 SC B el 2 i e 1
4.3 HEVC-SCC

ITU-T A1 ISO/IEC fJ JCT-VC F 2016 4 12 J IEX & A T4 SCC T H M HEVC(vA) [ B3 br i
B HEVC-SCC™, HEVC-SCC £ HEVC W ¥ &, 6= 7 HEVC i 2587, L CTU 2 3k 4 2 ity o
fi. HEVC-SCC it 4 7 8 WiFt 34458 T A, 35 HEVC(vD) [y 25 #e Bk i3 ( Transform skip, TS)1
i, HEVC-RExt(v2) 3% Il 18 7% 22 Ji€ % (Residual rotation, RR) . 2% 43 [k 4 15 34 ] ( Differential pulse
code modulation, DPCM) /5% 2 22 43 ik v 4 55 i 1 ( Residual DPCM, RDPCM) F1 28 X 43 & i il ( Cross
component prediction, CCP)3 Jii, HEVC-SCC 7£ 4k A Fij 17 4 3 4 05 T B Ay Stk BoprsI AT 4 Wit REL
R B SCC T.H., AT USRI X Bt 46 928 B9 A58 T4 sl 802 T R 4 . B2 - (1) i 3 He 4% DL (Intra block
copy » IBC) F 8 it 4 T30 77 25 (2) 2R FH R AR R 32 s #1338 3)) 2% 3RS B (Adaptive motion vector
resolution, AMVR) J5 = ; (3) I8 /b % {6 4y & 2 [6] B9 40 56 1k B & W & 0 %% % ( Adaptive color transform,
ACT) s () XF H & AR /0 % 6,18 4 25 109 1 €4k 2K (Palette Mode) . 1 DSC A b % HEVC-SCC 1y 4t i %%
T HEZ B RKE T DSC, X F L/ g AL AR TR DI FEE N A& H A FIE
4.4 Hfth

B T JPEG-LS, JPEG-XS,iAVC #1 HEVC-SCC PA4k. 7] LA F B %8 &R JC 461 9 5% 19 38 4 JPEG
2000, Dirac(VC-2)""" F1 PNG %, JPEG2000 S48 15 £ A% H A5 38 I X B 4K 79 78 T 45 19 AR B4 - (B %)
TR i A6 2 2 T PR RE RS 4 DSC & i HLAE £ 52 B R Ao e AR R . R S R R O P 2
(Society of motion picture and television engineers, SMPTE) [ Dirac [ Intra-only i , 3 2Z %) i F H #r
N TE A (Ultra high definition television, UHDTV) ,{H A & & i W Rl /N 35, % F L 26 28 7Y 55 )y
AR H o PR B HLA 2 B SRS . HL 264/ AVC I H. 265/HEVC ffy Intra-only # 2 %
WA LA 1), B T W2 = B A SN VR RE IR AN AN . & 2 07 W 20 B A EL A FE B 34 A X B AR i
. DSC YA B % T 4 B B BT AL

5 MASRE2

5.1 DSCHIF.FpH
DSC bRy 2 MARER T L A EE REERRE N R LB MA LN H A m#E T T ELZR
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A . BHT.DSC N A& EBE PR AR5 B sh =5 s = & SR . Bl &
Bl A TE A I B R FEHE L AR/ VR S 28 £ % S B SR S AU ) SR L YR TR 1 Y A IR RN B AR LR 4R
LA B 2 B 1% 3% . USB Type-C DPL. 4 45 #2 B . & A9 UHD W80 0 1% 3%, Ab 3 8K M 1 2 14k 7
45 SoC HAERLRY DSCL. 2 #3355, i F DSC () H i FAE (4 & dr i it BT % L0 44 — &% DSC
BB i iy 2257 L i Hardent 28 @] AW DSC R 48 ALY &6, 2017 4R 1 A @6 2 R4 11 (High
definition multimedia interface, HDMD #H 4 5 7 78 HDMI 2. 1 #i8id 11 d % F DSC 1. 2, %t & ik 10K
A A AR 2 4T e 48 o

5.2 DSCHEAFMIRENEZR

f£ DSC 4% T B 51, Z s M Re 0 i i85 5 L IEAE TR R 2 b, R4 v 8 R 0 X340 4 L 4 5 33k
SRR T 4 ) A G A Ak R A 4R R S D T . S R A T P ER 45 DL (Intra string copy, ISOM A,
eV KT B A T Y AT AR K RE i SR A A B A R DL T, 2015 4 1 L VESA KA T
— i RAE 4 (Call for technology, CET)™*, H AR & A v A — Fh 57k & A% 1 Sl 7 B8 4% A 400 400 2 it 150 2%
FR 2 S6 37 19 5B R I R 45 (Advanced DSC, ADSC) ., ADSC B H #5476 Ho DSC S A (149 55 2% | 52 B0 3
T 45 . 1 DSC AN [F]  ADSC 75 B2 76 AN 1] 52 2% B F Gt £ 260 3% 22 (] BRUAS 7 28, PR Ot A% % 48 A BE T DAl
H ADSC., i 7] L4 J& DSC, BB Hke 4% B 19 b FH 7 2K .

2015 4E 7 A ,ISO/IEC FF 4§ T JPEG-XS(ISO/IEC 21122) W45 #E4L T.4F, CIP F 2016 4E 3 H K 4 .
TSR — IR S A 0 ER S B R 46 78 S 5 B R 4 L T 9% A B 4 AN S B UHD g8 (i 4K, 8KD
FEff o B WAL B N ET 5t . JPEG-XS 9 H AR J2& Lh 2 ~6 £ 19 5 4 22 B A0 58 JC 10 03 4t 17 2 2 4 400
FLARRAE A 45 11K S - 05 50 B A8 L IR 52 2% B3 1 S B R o A% 25 AR 0 B R M AF . JPEG XS 41 )
2018 A v WA AR Sy ] B s 1 2% A

6 ZERIE

A0 DSC S R bR v B AR BT A B A S5 B R A TR BE A . R R L 20 R R 4R
1R 20 B S R SR R A0S R R Iz 3 R A R A S U T A 0 S BN L Sl I s T TS 4
WL 2 B B2 A 110 B P A TR 1 B R o o o 1 ) R s DR IE S 7 U T 4 R S B SR E SR . DSC
P14 5 AR 5 B o A TR 014 S s B S L G ) ol S AR A A0 I 95 2 A 2 DX T At A A )
Jrik e F N 3 T7 1. DSC ARMERY 24 65 T HMUE 138 WA W28 Al 9 45 1) 22 b 2 B A5 78 %o 25 £
SO0 ) A T B0 1) U0 P 0 25 2 Y e AR B A SR O AR L TR AR T AL AT AR B B H RO A
VESA () DSC 1. 2 J2& 1% G f5c 5 1) 3 7 0 Hs 4 B T A6 19 52 4 2 ] B KE 224 th 19 JPEG-XS. H Al 6
PN AN S S 7 B S AL e ) 1) A0F 57 AR T S T A S 8 O B 1A B BT ) 52 S 4 SR RIRR 1 Rt 1 52 B
W B . A By AR {5 AN S8 PRRE R A 5% S s U s 2 1) [ B s A 2 A W BRI PERE L 2
B AR ¥ » 2 ik B 1) S5 B 52 % B2 R BAS e 2 A S 3 T R A
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