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Abstract

The intra prediction in the VVC coding framework has always been a primary focus for optimizing
video encoding, and enhancing the efficiency of intra prediction is crucial for improving the applica-
bility of the VVC standard. This paper aims to provide a systematic review of the efficiency optimi-
zation of intra prediction within the VVC coding framework, detailing the structure and principles
of the VVC coding framework, elucidating its development history, and thoroughly analyzing the
current state of research on VVC intra prediction. This paper mainly compares the performance of
intra-frame prediction algorithms from three perspectives: the research of CU rapid partition
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algorithm, the research of intra-frame prediction mode optimization algorithm, and the research of
the latest progress of intra-frame prediction algorithm, and provides future research directions
from the limitations of the current algorithm and the current technical conditions, so as to provide
reference for the research related to intra-frame prediction.
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Figure 1. The development history of the three major international standards for video coding
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1.2. H.266/VVC 4wiBiELR

Hl, H.266/VVC 5 H.265/HEVC A REE—ZCRH 7 HKI 0 ML VR A 9 2244, 5 H.265/HEVC
ANFARIAE, H.266/VVC HEZERIEE ML, JUTE85 3 T HimiL AR . H.266/VVC Fiff H RIFEAHESE,
mE 2 Fis.
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Figure 2. H.266/\VVVC hybrid coding framework
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Figure 3. Multi-type tree division
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Figure 4. Schematic diagram of inter-frame prediction
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Figure 5. Two shapes of ALF filters
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Table 1. Comparison of CU fast partitioning algorithms based on traditional methods
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Table 2. The performance comparison of the H.266/VVC intra-frame algorithm
Fz 2. ETF H.266/VVC MINE LRI BEELER

ST 51 [30] [31] [32] [33]
BDBR (%) TS (%) BDBR(%) TS(%) BDBR (%) TS (%) BDBR(%) TS (%)
Campfire 1.64 58.79 1.87 51.08 1.56 57.32 0.98 34.37
CatRobot 1.7 59.04 17 59.04 1.63 63.18 0.92 38.38
BasketballDrive 14 59.21 0.55 55.09 1.53 60.35 0.93 45.61
BasketbalDrill 1.88 69.07 1.05 29.9 1.99 48.91 1.21 29.28
BasketballPass 1.73 62.34 0.52 25.03 1.54 43.62 0.51 30.78
FourPeople 1.62 57.11 0.86 27.09 197 58.45 131 44.29
iy 171 60.94 1.09 41.21 1.54 55.31 0.98 37.12

MR AR HE AT LAY BDBR /N, BIERATL R T REH AR D o FE[30]H, PS4 I IR
IEF] T 60%, (H4RIDREHRIEET 1.71%. [33]4mhL R ik, HA 0.98%, {Hi&5Zmf Rt Rk,
HA 37.12%. Ft LA S8 S0 e FEAT PR HE Z2 4 i o7 52 PR 00 R AR A1 20T 1), SR SR BRI 9T 75 2116 4
BRRRAF & E G N ER, Sy sRYES R Gm it i 5 /D B 0T A S5 P 1 240 ) 3R

6. [EEFRE

RIESANA T H266/VVC IR, R T ibr iR R IR JnidiESe & H R 2. 3141
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SRS, BT KRR P R IR, SRR A A
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SR, FBOAE S ABOR. Z0T— EE BH R IR A0 e R i v g 2 UM 17 A
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R TR 2R MR, o DUORIEAE BT A 3 55 T AR R S A e FLAR 5 (0 IR 4 ROCR
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(¥) H.266/VV/C ot A TR AT BEAN A2 BASE il /2 AR AR A5 (R L3R o 75 itk — 20 (0 i A el

5. SRZIHIME: H.266/VVC AP TN SE BARAE K 2 B 00 T~ RILIL T, (B RT BEAFAE — LE45 R
s NRIAERIEOL . SRl A& R A R 5

BEXT A 1R L, R BLAE SR I SR AT B ARG DL o AR, FRATTAT LU BAR JLANJT e JT VVC i A Tl
IUERLGIIE

FEA S AR 22 R B R (AT MR B T AP B, AT — 0 0 A D= i e AR RO
FAT A B UK KR, IR B SE 53 K 7 QA0 28 X 28 SR EAT BRI L, Bl R 3R A5 42 Ry i AL ) IR
RSk R R E 2 137 5t

XT3 T R SO R R AT PO R 7> I i, 2 A RAAE PN RAE ] T — Rkl i, Al
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