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Abstract

HEVC can increase the coding efficiency significantly compared with H.264/AVC however it requires much larger computational
complexities in both encoder and decoder. In this paper, the decision process of inter-prediction modes in the HEVC reference
software has been studied and a fast algorithm to reduce the computational complexity of encoder and decoder is introduced. The
proposed scheme introduces a early decision criteria using the outputs of uni-directional predictions to skip the bi-directional
prediction estimation. From the experimental results, it was proven that the proposed method can reduce the encoding complexity
by 12.0%, 14.6% and 17.2% with 0.6%, 1.0% and 1.5% of coding efficiency penalty, respectively. In addition, the ratio of
bi-directional prediction mode was reduced by 6.3%, 11.8% and 16.6% at the same level of coding efficiency penalty, respectively,
which should lead to the decoder complexity reduction. Finally, the effects of the proposed scheme are maintained regardless of
the use of the early skip decision algorithm which is implemented in the HEVC reference software.
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Fig. 1. Encoding process of AMVP mode
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Table 1. Test video sequences

Class Name Resolution Frame-rates
Kimono 24
B ParkScene 24
Cactus 1920x1080 50
(1920x1080) | g oyetballDrive 50
BQTerrace 60
BasketballDrill 50
C BQMall 60
(832x480) PartyScene 832x480 50
RaceHorses 30
BasketballPass 50
D BQSquare 60
(416x240) BlowingBubbles 416x240 50
RaceHorses 30
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Fig 3. Proposed fast encoding algorithm of AMVP bi-directional prediction
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Table 7. Coding efficiency and encoding time of proposed fast encod-

ing scheme for AMVP bi-directional prediction

Class B | Class C | Class D | Average i;cs(::;)?
AMVP-NO-BI 5.7 3.6 43 4.5 90.7
a=1.0 0.3 0.3 0.4 0.3 94.8
a=1.2 0.5 0.5 0.5 0.5 92.5
a=1.4 0.8 0.7 0.7 0.7 92.2
a=1.6 0.9 0.7 0.8 0.8 91.6
a=1.8 1.1 0.9 0.9 1.0 91.5
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Table 8. Coding efficiency and encoding time of proposed method with
respect to various number of merge candidates
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Table 9. Ratio of bi-directional prediction and coding efficiency of pro-
posed method
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Table 10. Coding efficiency and encoding time of proposed method
with early skip decision

a/MC | Class B | Class C | Class D | Average E.nCOdmg
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