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Abstract

This paper proposes a method for reducing the complexity of LIC (Local Illuminance Compensation) for bi-directional inter
prediction. The LIC performs local illumination compensation using neighboring reconstruction samples of the current block and
the reference block to improve the accuracy of the inter prediction. Since the weight and offset required for local illumination
compensation are calculated at both sides of the encoder and decoder using the reconstructed samples, there is an advantage that
the coding efficiency is improved without signaling any information. Since the weight and the offset are obtained in the encoding
prediction step and the decoding step, encoder and decoder complexity are increased. This paper proposes two methods for low
complexity LIC. The first method is a method of applying illumination compensation with offset only in bi-directional prediction,
and the second is a method of applying LIC after weighted average step of reference block obtained by bidirectional prediction.
To evaluate the performance of the proposed method, BD-rate is compared with BMS-2.0.1 using B, C, and D classes of MPEG
standard experimental image under RA (Random Access) condition. Experimental results show that the proposed method reduces
the average of 0.29%, 0.23%, 0.04% for Y, U, and V in terms of BD-rate performance compared to BMS-2.0.1 and
encoding/decoding time is almost same. Although the BD-rate was lost, the calculation complexity of the LIC was greatly reduced
as the multiplication operation was removed and the addition operation was halved in the LIC parameter derivation process.
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Table 1. BD-Rate performance and coding time of proposed method 1 and 2 compared to BMS2.0.1(with LIC on)

Class Sequence Y (%) BUD -(rozt)e V (%) Enc Time(%) | Dec Time(%)

MarketPlace 0.37% 0.35% 0.28% 101 99

RitualDance 0.61% 0.18% 0.18% 101 99

Class B Cactus 0.42% 0.19% 0.02% 101 99
BasketballDrive 0.35% 0.32% 0.36% 101 98

BQTerrace 0.23% -0.24% -1.48% 101 103

BasketballDrill 0.42% 0.43% 0.39% 101 100

Class C BQMall 0.19% 0.20% -0.07% 101 99
PartyScene 0.28% 0.21% 0.21% 102 98

RaceHorses 0.34% 0.34% 0.59% 101 102

BasketballPass 0.12% 0.02% 0.11% 102 97

Class D BQSquare 0.01% 0.52% -0.42% 103 100
BlowingBubbles 0.31% 0.14% 0.27% 101 100

RaceHorses 0.08% 0.28% 0.11% 101 98

Overall All 0.29 0.23 0.04 101 99

I 2. BMS2.0.1(with LIC on) CHH| HMQtsh= e 18 AR2SH 22| BD-Rate M5 ¥ £33t AlZt
Table 2. BD-Rate performance and coding time when using proposed method 1 compared to BMS2.0.1(with LIC on)

Class Sequence Y %) BLIJD -(rozt)e vV (%) Enc Time(%) | Dec Time(%)
MarketPlace 0.41 0.46 0.27 101 99
RitualDance 0.60 0.35 0.51 101 99
Class B Cactus 0.44 0.09 0.11 101 99
BasketballDrive 0.34 0.20 0.23 101 99
BQTerrace 0.23 -0.11 -1.27 102 103
BasketballDrill 0.40 0.35 0.30 101 100
BQMall 0.18 0.05 0.00 101 99
Class C
PartyScene 0.28 0.31 0.28 102 98
RaceHorses 0.35 0.40 0.49 101 102
BasketballPass 0.10 -0.25 0.19 101 97
BQSquare 0.06 0.34 -0.41 103 100
Class D
BlowingBubbles 0.34 0.20 0.35 102 100
RaceHorses 0.09 0.09 0.13 102 98
Overall All 0.29 0.19 0.09 101 99
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Table 4. Comparison of complexity of parameter derivation process
of LIC of BMS2.0.1 and proposed LIC in bidirectional prediction

LIC in BMS2.0.1 in Proposed LIC in
bi-prediction bi-prediction
Multiplication 2X4AXN 0
Addition 2X4XN AXN
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Table 3. BD-Rate performance and coding time when using proposed method 2 compared to BMS2.0.1(with LIC on)

Class Sequence Y %) BLIJD _(l;ztf vV %) Enc Time(%) | Dec Time(%)

MarketPlace 0.25 0.25% 0.22% 100 99

RitualDance 0.18 0.19% 0.23% 100 99

Class B Cactus 0.20 0.26% 0.08% 100 99
BasketballDrive 0.07 0.13% 0.20% 100 98

BQTerrace 0.15 0.48% 0.09% 100 103

BasketballDrill 0.15 0.14% 0.12% 100 100

Class C BQMall 0.05 0.12% 0.20% 100 99
PartyScene 0.06 0.10% 0.13% 101 98

RaceHorses 0.22 0.40% 0.19% 100 102

BasketballPass 0.01 -0.37% 0.15% 100 97

Class D BQSquare -0.01 0.10% -0.46% 100 100
BlowingBubbles 0.01 -0.15% -0.01% 99 100

RaceHorses 0.01 0.34% 0.81% 102 98

Overall All 0.1 0.15 0.15 100 99
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