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35| A& : Lan M,Zhang Y,Wei Y N. Fast-mode decision for H. 264 video coding in a packet-loss environment[ J1. Journal of Image and Graphics ,
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Fast-mode decision for H. 264 video coding in a packet-loss environment

Lan Meng, Zhang Yuan, Wei Yunong
School of Electronic and Information Engineering, Communication University of China, Beijing 100024, China

Abstract: Objective Traditional fast-mode decision schemes are commonly designed on the basis of feature analysis of the
source videos. However, the rate-distortion behavior of the coding modes changes when channel errors are involved. In this
study, we propose a fast-mode decision scheme for H. 264 video coding to address the requirements of low complexity and
error resilience in real-time video communications. Method We examine the end-to-end rate-distortion (R-D) behavior of
various coding modes and derive a hierarchical mode decision scheme. We propose a fast estimation of the coding costs of
skip and intra modes in a packet-loss environment and narrow the mode decision into a non-intra or non-skip path. Result
The proposed algorithm is implemented in H. 264 reference software JM12. The classical error-resilient video coding algo-
rithm that conducts an exhaustive search of all coding modes is used as reference. By efficiently skipping a number of mo-
tion estimations and intra prediction mode decisions, the algorithm saves time by approximately 50% without deterioration
in R-D performance. Conclusion Experiment results show that the proposed fast-mode decision algorithm based on the esti-
mation of end-to-end R-D cost can achieve significant time saving and retain a good image quality.

Key words: video coding; H. 264 ; error resilience; fast-mode decision
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Table 1 Distribution of various coding modes in packet loss environments-Foreman QCIF, 64 kbit/s, IPPP

73 ERE/ % Skip P_16 x 16 P_16 x8 P_8x16 P_8 x8 intra
0 13.99 42.98 12.93 15.72 15.37 0.01
3 13.49 43.19 12.27 15. 16 13.12 2.77
Foreman 5 14.10 43.28 11.78 14. 15 12. 48 4.21
10 15. 08 42.98 11. 17 13.82 10. 14 6.81
20 16. 30 43.79 9.63 11. 67 7.27 11.3
0 717.25 8.51 3.67 4.56 5.79 0.22
3 77.00 8.43 3.57 4.57 5.99 0. 44
News 5 77.15 8.39 3.33 4.72 5.80 0.62
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20 77.58 8.60 3.42 3.99 4.58 1.83
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Fig. 2 Flow chart of the proposed algorithm
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R2 EEMREWIE

Table 2 Performance evaluation for proposed algorithm

MiFy EEE/ % Yt APSNR/dB f#fth i APSNR/dB ABitrate/% T AL/ %
0 -0.05 — +0.22 62.5
3 -0.05 +0. 18 -0.78 62.6
News
5 -0.06 0.57 -0.21 62.3
QP.32 *
10 -0.06 +0.49 -0.93 61.5
20 -0.04 +0. 39 -1.29 61.6
0 -0.00 — +0.61 20.2
3 -0.03 +0.64 +0. 41 21.4
Foreman
5 -0.02 0.7 1. 16 22.2
QP28 + 9 +
10 -0.02 +0. 46 +0.55 21.8
20 -0.03 +0.29 +0. 49 27.7
0 -0.02 — -1.72 65.4
3 -0.04 +0.03 -2.36 66.9
Akiyo
5 -0.04 0.09 -1.92 66. 1
QP30 *
10 -0.04 +0.08 -1.59 66.5
20 -0.05 +0. 06 -2.01 66.7
0 -0.05 — -0.69 37.4
3 -0.07 -0.07 -0.17 34.5
Carphone
5 -0.05 0.11 -0.15 36.3
QP32 *
10 -0.05 +0.10 -0.37 36.9
20 -0.07 +0.05 -0.96 36.9
0 -0.03 — -1.25 62.1
3 -0.03 -0.04 -1.41 61.8
Container
5 -0.03 -0.01 -1.42 61.4
QP.28
10 -0.03 -0.02 -2.01 60.9
20 -0.03 -0.07 -3.81 59.8
PR FPERE . A R ] E R T 1
4 # i SH% non-intra il non-skip BG4, 7E4 R 1Y

ARSCHRTE T A g i Hh PR AR A D B A
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AR ol I IR T B AT IE Bl Al T LA it A T
BRI R 1T 32 AT AT 4 50% DAE 1Y) 25 it
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