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Abstract

In this paper, we propose a complexity reduction method of sample adaptive offset (SAO), which is an in-loop filter in
high-efficiency video coding (HEVC). In the conventional SAO, an offset value is calculated for each coding tree block (CTB) to
minimize the error between the original and reconstructed images. In order to determine the optimal offset value, all offset candidates
are examined and the offset value that leads to the smallest rate-distortion cost is chosen. Thus, SAO occupies a significant amount
of the computational complexity in the HEVC encoder. In the proposed method, we determine the least-used band (LUB) by
considering the statistical characteristics of offset values and without processing the offset value included in the LUB. Also, in the
offset value decision stage, we check only a certain number of candidates rather than all of them. Experimental results show that the
proposed method reduces the encoding time by approximately 8.15% without yielding a significant loss in terms of coding efficiency.
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Table 1. SAO filter type
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Fig 1. Example of band offset
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Table 2. BD-Rate results of band restrict method

Sequences BD-Rate (%)
Traffic 0.00
PeopleOnStreet 0.04
Kimono 0.00
BQTerrace 0.00
BasketballDrill 0.00
BQMall 0.00
BQSquare 0.00
RaceHorses 0.43
Average 0.05
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Table 3. BD-Rate results of offset value change method
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Table 5. Performance of proposed method

Sequences BD-Rate (%)
Traffic 0.00
PeopleOnStreet 0.02
Kimono 0.00
BQTerrace 0.01
BasketballDrill 0.00
BQMall 0.00
BQSquare 0.00
RaceHorses 0.26
Average 0.03
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Table 4. BD-Rate results of using proposed methods simultaneously

Sequences BD-Rate (%)
Traffic 0.01
PeopleOnStreet 0.04
Kimono 0.00
BQTerrace 0.07
BasketballDrill 0.02
BQMall 0.03
BQSquare 0.00
RaceHorses 0.47
Average 0.07
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T(%) Il AT(%) AT(%)
22
) 27
Traffic 32 -2.36 -1.17 -2.20
37
A 22
People 27
OnStreet 32 -1.99 -0.83 3.2
37
22
) 27
Kimono 32 -16.05 -8.96 -8.59
37
B 22
BQ 27
Terrace 32 -2.07 0.05 -4.66
37
22
Basket 27
ballDrill 2 -4.23 -10.05 -8.93
37
c 22
27
BQMall 2 -9.23 -7.44 -7.33
37
22
BQ 27
Square 32 -14.93 -16.25 -14.07
37
D 22
Race 27
Horses 2 -14.4 -16.3 -19.53
37
Average -8.15 -6.07 -8.56
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