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1. MO E B AR S TR R 4% 3120005 2. [RITFRSFAH RS AL S5 BFST T, I 200092

# E:. BR ME RS GBS A A AR 4 ST B A A T R, T
PN B il (intra block copy , IBC ) 8725 /2 3 N 25 4t ( screen content coding, SCC) H A0 | B4R = A
#if (high efficiency video coding, HEVC) SEAR i 1 5t N 25 4t (Y B B LR 43 . o 1 i — 20 T BR 1BC Bk iy
fiF8 2K 4t (displacement vector, DV) SEUMIE Y TUAY , ARYE DV S4CEA A0 A TP U FL R AR DG M 3R 1 T —
i DV SHmS 5, FiE 0, MRS DV SR ABITS G i AR S G 1 DV U Gt 7 58, o — 20 DV
AT RS R0% s SR G X B G A AR AN B 1Y DV 48 I T — A E T X0 43 5 A B 1 = %0 DV B3RS A T 22
Xt SCC FRUEMIRE RS 1y 17 AWK EEEE A 19 3 Fh G 5 T B N 2 A5 250R A0 & 4% 8 5 5 T b A7 T 97,
SR AR X T SCC RN 5 & S s i SO RIETIE P 912851, 78 At BEALEE A FIKSE IR 1X
3 A B ECE T 4RI DV 55755 HEVC SCC Y IBC BIEARLL , fEdm i 2 22 B R T §2 T, Y
S BD( Bjédntegaard Delta) -rate SERIREAR R A3 0 1.04% 0. 87% A10.93% , &N ECE T YV 431 ) BD-rate [
MRHEITH5 2.99% . 851 AT T HEVC-SCC i IBC Bk DV g ¥k iA SHE TH R sioR.
SFHEIR ;BB RS (HEVC) 5 8058 DU 2 A 6D 5 B e N 25 B s (RS Ok B T G 20 5 BT

Displacement vector coding algorithm for intra block copy

Zhao Liping', Lin Tao’, Yang Yufen’, Hu Keli', Peng Hua'
1. Department of Computer Science and Engineering, Shaoxing University, Shaoxing 312000, China;
2. Institute of Very Large Scale Integration Circuit, Tongji University, Shanghai 200092, China

Abstract: Objective With the recent rapid development of technologies in cloud computing and mobile internet, screen
content coding (SCC) has become a key technology in many popular applications, such as videoconferencing with document
or slide sharing, remote desktop, screen sharing, mobile or external display interfacing, and cloud gaming. Typical com-
puter screen content contains a mixture of camera-captured and screen contents. Screen content exhibits highly different
characteristics and varied levels of human’ s visual sensitivity to distortion compared with traditional camera-captured con-
tent. Screen content videos are typically not noisy, with sharp edges and multiple repeated patterns. New coding tools for
better utilizing the correlation characteristics of screen content are necessary. Accordingly, SCC has become a popular topic

in multimedia applications in recent years and has elicited increasing research attention from academia and industry. Several
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international video coding standards include efficient SCC capability, such as high efficiency video coding (HEVC) , versa-
tile video coding (VVC), and second-generation and third-generation audio video coding standard ( AVS2 and AVS3,
respectively) . Repeated identical patterns (i.e. , matching patterns) are frequently observed on the same picture of
screen content. Two major SCC tools in HEVC SCC were developed in recent years to utilize these repeated identical pat-
terns with a variety of sizes and shapes. These tools are intra block copy (IBC) and palette coding. IBC, also called intra
picture block compensation or current picture referencing, is a highly efficient technique for improving coding performance.

It is effective for coding repeated identical patterns with a few fixed sizes and shapes. IBC is a direct extension of the tradi-
tional inter-prediction technique for the current picture, wherein a current prediction block is predicted from a reference
block located in the already reconstrcted regions of the same picture. IBC has been adopted in the HEVC SCC extensions,
VVC, and AVS3. In IBC, a displacement vector (DV) is used to signal the relative displacement from the position of the
current block to that of the reference block. The coding efficiency of IBC primarily depends on the coding efficiency of DV.

The existing DV coding algorithm used in HEVC SCC is the same as the motion vector coding algorithm used in the inter-
prediction scheme. However, the existing DV coding algorithm only utilizes the correlations among the DVs of neighboring
blocks. Moreover, intra block and inter block matching characteristics exhibit numerous differences. Thus, in accordance
with the inherent intra block matching characteristics and different correlations of DV parameters in the IBC algorithm, we
propose an improved DV algorithm for further increasing the coding efficiency of IBC. Method The DV to be coded has
been proven to exhibit numerous correlations not only with neighboring blocks but also with recently coded blocks. To utilize
the correlations of DVs with neighboring and recently coded blocks, we first apply an improved DV coding algorithm that
adaptively uses DV predictions from either neighboring or recently coded blocks. Second, a direct DV coding scheme that
uses a DV region division algorithm and a DV adjusting algorithm is proposed to eliminate redundancies further in the exist-
ing DV coding algorithm. Lastly, we evaluate coding performance and complexity on 17 test datasets from the SCC standard
test dataset with three encoding configurations. In particular, 13 sequences are selected to represent the most common
screen content videos, referred to as the “text and graphics with motion” (TGM) category, and 4 sequences are selected to
represent a mixture of natural video and text/graphics, referred to as the “mixed content” category. Result Experimental
results show that the proposed algorithm achieves average Y BD-rate reductions of up to 1. 04% , 0. 87% , and 0. 93% for
the TGM category of the SCC common test sequences with lossy all intra (AT), random access, and low-delay B configura-
tions, respectively, compared with the latest HEVC SCC at the same encoding and decoding runtimes. The maximum Y
Bjdntegaard Delta (BD)-rate reduction reaches 2. 99% in the Al configuration. Conclusion The experiment results dem-
onstrate that our algorithm outperforms the DV coding algorithm for IBC in HEVC SCC.

Key words: high efficiency video coding (HEVC) ; audio video coding standard ( AVS) ; screen content coding (SCC) ;

displacement vector (DV) ; prediction coding; direct coding
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Fig. 1 Displacement vector (DV) examples for IBC algorithm
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2014 ) F VAT R FH vt 8] 0000 530 7% TP 9 Merge 525K, L
AR A5 503K e BBt HEVC SCC 3 % 5 F SCMS. 8
(JCT-VC,2019) IBC B3E1 DV 4t )y REARIRZ |

E 2 o, IBC Bk DV S8 4mtd U7 5k
FHABUT TN At )7 %6, % EXTREiAS Y DV 15
oS a] AT HL A DV H s BG4S DV JE AL

DV HUA i 2R 2k ELAC A {H (rate distortion cost, RD-
cost) J MG, MR Merge X #E4T 45 5 75 U], A4R
) DV R R BUE A DV B U S 5% 5 5
(motion vector predictor, MVP) {5 51 ¢ | >R H =5 2%
iz 8l % 1= Pl (advanced motion vector prediction,
AMVP) 585098 77 G 5, BRIV 2 2 0 02 6 O e 22
( motion vector difference, MVD) , FR-Zg 18 Wil DV 7£
MVP 3% 51 2 1 B 2 5HE (MVP index) . T AT HY
DV 2Kt LA % 18 1BC L DV Z2HAA
FR 81 A7 DG BE A8 M AN [R) A AR O, 181 RDM 2l
RDcost for merge mode, RDA & RDcost for AMVP

Merge £ 51 %, N2 H Merge f£ES R HHIHEA mode,
TN . AEHRFMTTZRE = 5
S 0 LT w8 2 HiMeregetbizl 2 ot
E{JDV?ﬁﬁm‘J RDcost:RDM RDM<RDA ﬁéfﬁ Merge n
FERLAIDY B
BB R T HAEAMVPEIHY A
(AMVP) RDcost:RDA | FHHAMVPRI 4

2 TR B III 4t )5 28 1) DV Gk i A

Fig.2 DV coding algorithm flow based on neighboring block predictive coding scheme
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Fig.5 DV coding algorithm flow based on adaptively DV prediction scheme from
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Table 1 DV prefix coding scheme based on region divisions
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Table 3 Comparison of complexity between IBC_DV
algorithm and IBC_DVR algorithm
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