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Fast Mode Decision Algorithm for Scalable Video Coding (SVC)

Using Directional Information of Neighboring Layer

Hyun-Ki Jung”, Kwang-Soo Hong”, Byung-Gyu Kim”*, Chang-Ki Kim”, and Jeong-Ju Yoo
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Abstract

As Scalable Video Coding (SVC) is a video compression standard extended from H.264/AVC, it is a way to provide scalability
in terms of temporal, spatial and quality. Although the compression efficiency of SVC is increased due to the scalability in many
aspect, it is essential to reduce the complexity in order to efficiently use because the complexity is relatively increased. To reduce
the complexity of SVC in the paper, we propose fast mode decision algorithm to reduce the complexity of encoding process using
direction information of B-picture by efficiently performing inter-layer prediction. The proposed algorithm is a fast mode decision
algorithm that makes different from detection mode number of forward and backward, bi-direction in the way using best mode of
base-layer up-sampled after simply SKIP mode detection using the direction information of best mode of base-layer up-sampled.
The experimental results show that the proposed algorithm approach can achieve the maximum computational time saving about
53% with almost no loss of rate distortion (RD) performance in the enhancement layer.
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Table 2. Probability that the direction of the best mode of the up-sam-
pled base layer corresponds to that of enhancement layer (%)
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Table 3. Probability that the direction of the best mode of the up-sam-
pled base layer corresponds to that of neighboring macroblock of cur-
rent macroblock (%)
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City Left 65.9 45.91 39.67 46.18
Above 66.63 50.35 52.57 53.62
football Left 57.93 46.61 43.73 38.11
Above 56.68 48.62 54.02 40.59
foreman Left 64.46 43.67 43.33 48.34
Above 63.14 39.22 43.23 45.31
bus Left 63.61 51.86 45.62 42.27
Above 61.47 53.67 55.22 46.72
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Table 4. Probability that the direction of current macroblock corre-
sponds when the direction of the best mode of the up-sampled base
layer corresponds to that of neighboring macroblock of current macro-
block (%)

16x16 16x8 8x16 8x8
Left 74.33 77.78 80.39 75.00
CITY
Above 75.41 66.67 84.31 75.00
Left 73.23 76.51 72.34 61.86
Football
Above 72.03 73.63 66.10 66.67
Left 59.83 63.22 75.00 71.43
Foreman
Above 61.45 67.82 64.29 64.29
Left 76.31 66.80 72.69 77.92
Bus
Above 75.22 73.05 76.21 66.23
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Table 5. Distribution of Best Mode in Enhancement Layer(%)
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city 47.58 37.65 3.97 6.22 4.58

crew 22.10 43.19 10.27 14.87 9.56
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Table 7. ABit-rate, APSNR and Encoding Time

BQP 32, EQP 26 BQP 36, EQP 30 BQP 40, EQP 34

APSNR  ABit(%)  TS(%) | APSNR  4Bit(%)  TS(%) | APSNR  2Bit(%)  TS(%)
bus Li's -0.04 3.02 -50.31 -0.09 2.93 -52.26 -0.12 2.57 -52.94
Proposed | -0.05 222 -50.93 -0.09 1.04 -49.68 -0.10 -0.36 -49.02
foreman Li's -0.08 313 -58.05 -0.13 1.62 -58.84 -0.16 0.32 -58.97
Proposed | -0.08 243 -52.68 -0.11 -0.09 -53.06 0.13 .79 -52.41
CREW Li's -0.11 341 -47.59 -0.19 2.06 -50.14 -0.26 0.18 -51.29
Proposed | -0.07 1.76 -47.86 0.12 0.00 -51.26 -0.15 -1.88 -52.44
football Li's -0.07 1.98 -40.58 -0.11 2.08 -44.58 -0.18 2,02 -47.30
Proposed | -0.05 1.63 -52.46 -0.05 0.72 -52.41 -0.10 0.54 -50.48
average Li's -0.07 2.88 -49.13 -0.13 217 -51.45 -0.18 1.27 -52.62
Proposed | -0.06 2.01 -50.99 -0.09 042 -51.60 -0.12 -1.14 -51.09
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Table 25 BD-rate(%) and BD-PSNR (BQP : 28, 32, 36, 40; EQP :
22, 26, 30, 34)
BD-PSNR BD-rate(%)
Li's Proposed Li's Proposed
Bus -0.19 -0.14 3.98 2.81
Crew -0.24 -0.13 5.68 3.04
Foreman -0.18 -0.14 4.47 3.46
Football -0.19 -0.13 3.57 2.41
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