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Abstract

The RDO (Rate Distortion Optimization) process of HEVC results in good coding efficiency, but relatively requires much
encoding time. In order to reduce the encoding time of RDO process, this paper proposes a method of fast intra prediction mode
decision using DCT coefficients distributions and the existence of DCT coefficients. The proposed fast Intra coding sets the
number of intra prediction mode candidates to three(3) from the RMD (Rough Mode Decision) process in HM16.0 reference SW
and reduces the number of candidates one more time by investigating DCT coefficients distribution. After that, if there exists a
quantized DCT block having all zero coefficient values for a specific candidate before the RDO process, the candidate is chosen
without the RDO process. The proposed method reduces the encoder complexity on average 46%, while the coding efficiency is
2.1% decreased compared with the HEVC encoder.
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RMDE] A WA ©AYA = SATD(Sum of Absolute
Transformed Differences) S E38lo] 35714 REo]A N
o] R REE AXgth SATDH strhvts ¥ $HHa-
damard transform)¥® Y& £53} o5 E57ke] SADo|th
(2 1). ol& A2 AAEFS 7H7] witol| Fos) ARk S

ok

2] 71

Zhell 2 F¥= 713X Feoh 2 dellA A F
WA, Al HA A SH RES A7) 9ls) AlLtE
T A2 Fosh AR Skl B Fe mAnh ol
Sl & =elM Agrsls WS RMD2] 3 WA GA 7}
B ¥ MPM=S 3HA] 963 CU Abol=e] #AIgle] F1
Mg el ARE 49 FE 32 Sole Wit

‘]pred.SA TD = SATD+ Ayyoa® Byroa 0
SATD = (I Diff1G.5)1)/2
LJ

¥ 1. RMDe| 22 Ji+E 374= =l 21t

Table 1. Results reducing the number of candidates in RMD to three (3)

Class Sequence Enc T[h] BD-rate[%)]

A Traffic 0.10 1.1

B ParkScene 0.05 1.2

C RaceHoreses 0.02 0.8%

D BQSquare 0.01 1.4

E FourPeople 0.02 1.1

F SlideShow 0.02 25
average[%)] -27.0% 1.3%
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(Ga-Ram Kim et al.: Fast Intra Coding using DCT Coefficients)
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Table 3. Comparison Experiments of the method using only DCT coefficients distribution[6], the method using sub-cbf”!, and the proposed method

Encoding Time AT BD-rate(%)

Class Sequence HM HM HM HM HM HM
VS Vs 'S} VS 'S Vs

[6] [7] Proposed [6] [7] Proposed
Traffic -24.3 -41.5 -64.5 1.3 1.8 3.0
A PeopleOnStreet -26.3 -29.2 -65.5 1.4 3.2 3.6
Kimono -23.2 -37.2 -66.8 1.1 0.6 34
ParkScene -23.8 -38.9 -66.3 13 1.3 25
® Cactus -25.2 -37.9 -54.3 12 21 29
BasketballDrive -23.3 -36.1 -58.4 1.0 1.6 26
BasketballDrill -23.7 -34.0 -44.8 13 29 3.0
BQMall -26.9 -34.5 -38.8 1.2 21 2.8
¢ PartyScene -28.6 -30.0 -44.5 1.3 1.6 2.3
RaceHorses -26.3 =271 -48.1 1.0 21 1.8
BasketballPass -24.8 -31.0 -46.5 1.1 14 27
BQSquare -28.3 -37.0 -45.3 1.4 0.6 2.8
P BlowingBubbles -26.9 -31.0 -41.2 1.4 17 23
RaceHorses -26.6 -24.6 -49.7 1.3 2.8 23

Total average(%) -26% -34.3 -55.0% 1.2% 1.8% 2.5%
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