ol
opy
ofl
o
_\(L‘
r-|n
N
=
3
i
Y
N
Y
:Na
foh

491

An Efficient Intra Prediction Mode Decision for Spatial Enhancement Layer

Jin-Su Myung”* Sung-Jae Park”, Seoung-Jun Oh”, Donggyu Sim”, and Byung-Gyu Kim”
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Abstract

In this paper, we propose an efficient intra prediction mode decision scheme in Scalable Video Coding(SVC) which is an
emerging video coding standard as an extension of H.264/MPEG-4 AVC(Advanced Video Coding). The proposed method in base
on the characteristic of macroblock smoothness follows the statistical analysis of intra prediction mode in an enhancement layer
and it decides a candidate intra prediction mode. We also propose an early termination scheme for Intra BL mode decision where
the RD cost value of Intra BL is utilized. Simulation results show that the proposed method reduces 54.67% of the computation
complexity of intra prediction coding, while the degradation in video quality is negligible; for low QP values, the average PSNR

loss is very negligible, equivalently the bit rate increases by 0.011%. For high QP values, the average PSNR loss is less than
0.01dB, which equals to 0.249% increase in bitrate.

Keywords : scalable video coding, intra prediction.
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Table 1. Statistical analysis of intra prediction mode types in an enhancement layer based on hypothesis test.

T g 2 = QP8 QP 16 QP 24 QP 28 QP 32 QP 36
Intra_BL 14.88% 27.82% 27.27% 29.31% 30.98% 32.53%

Smoothness Intradxd 25.62% 15.70% 13.02% 10.80% 8.63% 6.17%
Intra16x16,8x8 0.28% 0.25% 0.48% 0.67% 1.16% 2.08%

Intra_BL 15.28% 23.92% 25.32% 26.35% 27.55% 28.55%

deg;’ion Intradx4 16.90% 8.26% 6.81% 567% 4.27% 2.84%
Intra16x16,8x8 0.03% 0.03% 0.08% 0.18% 0.38% 0.82%

Intra_BL 11.18% 19.09% 19.56% 20.63% 22.32% 23.46%

No smoothness Intradxd 15.83% 8.90% 7.41% 6.26% 4.44% 2.98%
Intra16x16,8x8 0.01% 0.03% 0.05% 0.13% 0.26% 0.58%
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Table 2. Performance analysis of intra prediction mode decision schemes in enhancement layer
JSVM 5.9 2 Hietet e APSNR | ABitrat ENC P
NEES QP [ PSNR Bitrate PSNR Bitrate @) (i/: )a ¢ 1800 | To@
(dB) (kbit/s) (dB) (kbit/s)
8 53.242 7445.683 53.236 7445.120 -0.006 -0.008 28.36 49.32
12 | 49.805 5467.520 49,799 5467.626 -0.006 0.002 29.10 51.51
16 | 46.546 3951.350 46.546 3952.339 0.000 0.025 28.50 51.57
Foreman 20 | 43.279 2685.344 43.278 2686.838 -0.002 0.056 28.08 51.74
24 | 40.464 1779.760 40.460 1781.485 -0.004 0.097 27.48 52.07
28 37.936 1163.893 37.931 1166.221 -0.005 0.200 27.98 53.48
32 35.338 741.784 35.327 745.422 -0.011 0.490 26.99 56.47
36 | 32.966 478.325 32.942 484.109 -0.025 1.209 30.93 60.61
8 53.259 9077.249 53.262 9079.700 0.003 0.027 29.61 55.15
12 | 49.601 7067.911 49.596 7067.920 -0.005 0.000 31.01 54,78
16 | 46.132 5400.761 46.126 5400.984 -0.005 0.004 30.95 54.97
City 20 | 42443 3896.116 42438 3896.455 -0.004 0.009 29.96 54 .41
24 39.167 2743.094 39.163 2743.334 -0.005 0.009 29.08 54.12
28 | 36.070 1842.971 36.068 1844.122 -0.002 0.062 29.29 54.53
32 | 33.019 1136.214 33.018 1138.310 -0.001 0.185 28.57 54.41
36 | 30.444 671.630 30.440 674.542 -0.004 0.433 28.76 55.45
8 53.014 7591.405 53.014 7592.795 0.001 0.018 27.21 48.96
12 | 49.733 5596.726 49.731 5597.164 -0.002 0.008 27.39 48.60
16 | 46.651 4013.210 46.649 4013.620 -0.002 0.010 26.84 48.80
Crew 20 | 43534 2715.474 43.532 2716.274 -0.002 0.029 26.13 48.64
24 | 40.758 1817.610 40.754 1818.781 -0.004 0.064 25.92 48.65
28 | 38.119 1177.007 38.111 1178.848 -0.008 0.156 26.46 50.34
32 | 35459 732.047 35.442 735.181 -0.017 0.428 26.44 52.36
36 | 33.087 451.002 33.057 455.974 -0.030 1.102 28.51 54.90
8 53.086 10335.970 53.087 10337.231 0.000 0.012 31.27 57.70
12 | 49.511 8289.712 49.506 8289.854 -0.005 0.002 32.31 57.54
16 | 46.031 6537.383 46.026 6537.379 -0.005 0.000 32.12 57.66
Harbour 20 | 42283 4927.032 42.278 4927.510 -0.005 0.010 31.41 57.19
24 | 38927 3641.221 38.920 3641.257 -0.007 0.001 31.81 57.25
28 | 35.680 2597.161 35.674 2597.770 -0.006 0.023 31.48 57.35
32 | 32409 1746.354 32.401 1748.186 -0.008 0.105 31.02 57.55
36 | 29.588 1133.314 29.575 1137.187 -0.013 0.342 30.71 58.11
8 53.072 13447.152 53.072 13447.372 -0.001 0.002 31.11 56.67
12 | 49.588 11162.806 49.587 11163.149 -0.001 0.003 31.42 56.77
16 | 46.096 9146.275 46.095 9146.464 -0.001 0.002 31.49 59.13
Mobile 20 | 42260 7218.023 42.260 7218.390 -0.001 0.005 31.47 57.14
24 | 38.688 5556.684 38.687 5556.972 -0.001 0.005 31.42 57.36
28 | 35.204 4127 444 35.202 4127.744 -0.001 0.007 31.40 57.57
32| 31.579 2903.490 31.576 2903.867 -0.003 0.013 31.27 57.69
36 | 28.356 1954.903 28.353 1955.724 -0.002 0.042 31.05 58.21
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Table 3. Average PSNR difference, bitrate increase and intra prediction time saving in each sequence.

QP (8,12,16,20) QP (24,28,32,36)

HA Avg. Avg. Avg. Avg. Avg.
Am A‘I’)‘?f'f F(’j;R Bitrate P_TS PSNR Bitrate IP_TS

Increase(%) (%) Diff (dB) Increase(%) (%)
Foreman -0.004 0.019 51.04 -0.011 0.499 55.65
City -0.003 0.010 54.83 -0.003 0.172 53.49
Crew -0.001 0.016 48.75 -0.015 0.438 51.56
Harbour -0.004 0.006 57.52 -0.008 0.118 57.56
Mobile -0.001 0.003 57.43 -0.002 0.017 57.71
Average -0.002 0.011 53.91 -0.008 0.249 56.20
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