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Low Complexity High Definition Intra-coding Based on Mode Prediction

ZHANG Guanjun ZHU Linwei ZHANG Yun

( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China )

Abstract In order to solve the huge data problem for high resolution or ultra-high resolution video, the International
Organization for Standardization in video coding has been developing the most advanced video compression standard
— High Efficiency Video Coding (HEVC), namely H.265. As an important part of this standard, the complexity and
performance of intra-coding will seriously affect the compression complexity and performance of the standard. To reduce
the complexity of HEVC intra-coding, an algorithm of re-determining the candidate mode list was presented is this paper.
In the proposed algorithm, according to the different modes of the first index in candidate mode list, an adaptive method
was utilized to determine which mode will be kept in candidate mode list, then the number of modes which are needed
to perform rate distortion optimization was reduced. Experimental results show that, compared with original HM8.0,
the proposed algorithm saves 24.50% on average in time for intra-coding with the same compression performance. The

proposed algorithm can be combined with other level of fast coding optimization to further reduce the complexity.
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Table 2. Hit rate of the first mode in candidate list

el P(A)(%)  P(B)(%)  P(C)(%)
Class A 83.92 76.28 28.36
Class B 87.88 74.01 16.71
Class C 69.53 68.52 34.08
Class D 77.33 76.57 36.9
Class E 90.7 88.51 37.61

¥y 81.87 76.78 30.72
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Table 3. Comparative results of performance within STC1

VNS RN Zhang 25117y
el b2l BDBR  BDPSNR TS BDBR  BDPSNR TS
(%) (dB) (%) (%) (dB) (%)
Traffic 0.23 —0.01 25 0.37 —0.02 19.4
PeopleOnStreet 0.17 —0.01 23.5 0.37 —0.02 19.4
Class A
Nebuta 0.06 0 21.2 0.09 —0.01 20.5
SteamLocomotive 0.03 0 24.6 0.05 0 20.6
Kimono 0.04 0 26.2 0.07 0 18.8
ParkScene 0.12 —0.01 25.8 0.2 —0.01 19.6
Class B Cactus 0.18 —0.01 253 0.3 —0.01 19.4
BQTerrace 0.17 —0.01 26.4 0.27 —0.02 20.7
BasketballDrive 0.21 0 28.7 0.39 —0.01 19.2
RaceHorses 0.18 —0.01 22.9 0.29 —0.02 19
BQMall 0.3 —0.02 242 0.49 —0.03 19.5
Class C
PartyScene 0.34 —0.02 21 0.53 —0.04 20
BasketballDrill 0.19 —0.01 24.6 0.29 —0.01 19
RaceHorses 0.32 —0.02 214 0.47 —0.03 19.6
BQSquare 0.36 —0.03 20.4 0.6 —0.05 20.2
Class D
BlowingBubbles 0.3 —0.02 21.5 0.53 —0.03 19.9
BasketballPass 0.2 —0.01 25.8 0.48 —0.03 19.9
FourPeople 0.2 —0.01 26.2 0.35 —0.02 19.3
Class E Johnny 0.17 —0.01 28.4 0.19 —0.01 19
KristenAndSara 0.29 —0.01 27 0.35 —0.02 18.8

V- 0.2 —0.01 24.5 0.33 —0.02 19.6
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Table 4. Comparative results of performance within STC2

AT Zhang 2B i
el ]l BDBR  BDPSNR TS BDBR  BDPSNR TS
(%) (dB) (%) (%) (dB) (%)
Traffic 0.25 —0.01 24.8 0.38 —0.02 19
PeopleOnStreet 0.18 —0.01 23.1 0.37 —0.02 19.2
Class A
Nebuta 0.06 0 21.1 0.08 —0.01 20.4
SteamLocomotive 0.04 0 244 0.06 0 20.5
Kimono 0.1 0 26 0.08 0 18.8
ParkScene 0.14 —0.01 25.6 0.22 —0.01 19.6
Class B Cactus 0.26 —0.01 25.1 0.34 —0.01 19.3
BQTerrace 0.18 —0.01 26.3 0.3 —0.02 20.7
BasketballDrive 0.23 —0.01 28.4 0.4 —0.01 19.1
RaceHorses 0.16 —0.01 22.8 0.28 —0.02 19
BQMall 0.31 —0.02 24.5 0.45 —0.03 19.4
Class C
PartyScene 0.34 —0.02 20.8 0.59 —0.04 20
BasketballDrill 0.21 —0.01 24.5 0.24 —0.01 19.1
RaceHorses 0.28 —0.02 21.3 0.44 —0.03 19.6
BQSquare 0.38 —0.03 20.3 0.62 —0.05 20.2
Class D .
BlowingBubbles 0.35 —0.02 21.3 0.55 —0.03 19.9
BasketballPass 0.35 —0.02 25.5 0.46 —0.02 19.8
FourPeople 0.2 —0.01 259 0.34 —0.02 19.2
Class E Johnny 0.35 —0.01 28.2 0.34 —0.01 18.6
KristenAndSara 0.27 —0.01 27 0.42 —0.02 18.4
P 0.23 —0.01 24.3 0.35 —0.02 19.5

(%) PR AR PERE, Horh BDPSNR MIEME o, Tuso (Q)F 5 MBS ECH O, I HMS.0
TR ERE, FUEF R REEG: BDBR HiE SR A T (0 )RS EASEh O 1
(M FRPRUEID RGN, TR D: W 1 o FEDRAINTE, © A5 Zhang 2 R

I TE] 1 5 S A58 (2) s T, N4, R 4 M ARKEASE
- LRI, % ,
TS:LZLTHMS.O(Q,-) (2) » {000 o % 3 WLLRHL, 76 STC1 4/, Zhang

N T (9)) 23045 v 5+ Class A~Class E 4ifiJ5 BDPSNR -
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B % —0.02 dB, BDBR “FHMH N 0.33%, %)
IS T) PSR 19.63%. A SCHE HIAH92:%6) Class
A~Class E %ifiJ5 BDPSNR ~“F¥J{iik) —0.01 dB,
BDBR I H 0.20%, 5L ] F 4 A
24.50%. HILAI A, 5 Zhang 45" SVEMLL,
AR SCE R PR S /D RO RS 2R N B />, B 4 i
PEREMS 47, [FINE— 5 G b I (] 2 5% [F)
Ff, MWERATTLURIL, £F STC2 441, ASCHEH
505 Zhang R IOEEMIEL, fEG IS TERE
AR T, Gihdit R — 25 5% Zita

g BRgn, ARSCEEH RV 5 EAAE) HMS.0
FHLG, FEgASPEREIEAAAZ R ST, il P S B
P38 40 24.50% . TR, ASCiR LS
Zhang 25" I I EEAR LG, ZEGR DR g S AR 10
LN, ity 2y 5% Af. KRR EA
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T For HE AR 2R M 22 St bR o B A S0AT
HRREAACHIA I, A7 AR T ot A S
MR, & T HEVC MIgminthfe. Sou6 sy
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HMS.0 it K PEREREA — EM 2 AF 5 iA S
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