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ABSTRACT

Research on Performance Enhancement of Error Resilience

H.264/AVC using Multiple Reference Frames

(Gang Hui-Seon
Advisor : Prof. Pyun, Jae-Young, Ph.D.
Depar tment of Information Communication Engineering,

Graduate School of Chosun University

H.264/AVC is a video coding standard widely used in many multimedia
services because of its higher coding efficiency and various application
possibilities. In order to increase the compression rate, H.264/AVC standard
encodes video data by the motion estimation using multiple reference frames
and decides the optimal encoding mode by Rate-Distortion Optimization (RDO).

Basically, motion estimation using multiple reference frames can reduce more
redundancy in a video data than single reference frame. However, when multiple
reference frames are used for the motion estimation, the error can propagate
into adjacent frames if error occurs in a frame.

In this paper, analysis of error resilience algorithms with respect to the multiple
reference frames is shown and a new error resilience algorithm that is more
robust to errors is introduced. The experimental results illustrate that the
proposed error resilience algorithm improves efficiency by choosing blocks
satisfying both coding efficiency and error robustness at the cost of bit rate

overhead.
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= 3. Akiyo SAH0IIA HIeH &De2lE2 PSNR &= 01 Hl
(&9 : dB]

ICRS20 (20%) ICRS35 (35%) ICRS50 (50%)
RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9

PLR

0% | -0.35 | -0.47 | -0.58 | -0.39 | -0.47 | -0.58 | -0.36 | -0.46 | -0.55
1% | -0.14 | 0.02 | -0.06 | -0.14 | 0.20 | 0.03 | -0.02 | =0.29 | -0.09
2% | -0.08  0.24 | -0.08 | -0.08 | 0.31 | =0.05  0.09 | -0.21 | -0.10
3% | -0.19 | 0.30 | 0.08 | -0.19 | 0.35 | 0.00 | 0.18 | 0.24 | 0.08
4% | -0.27 | 0.32 | 0.24 | -0.52 | 0.43 | 0.23 | 0.17 | 0.34 | 0.14
5% | -0.26 | 0.35 | 0.26 | -0.54 | 0.46 | 0.24 | 0.17 | 0.37 | 0.13
6% | -0.25 | 0.78 | 0.54 | -0.45| 0.80 | 0.54 | 0.14 | 0.86 | 0.50
7% 0.06 A 094 | 0.76 | -0.57 | 1.04 | 0.76 | 0.25 1.06 | 0.69
8% 0.03 | 0.89 | 0.67 | -0.50 | 0.92 | 0.77 | 0.04 | 0.93 | 0.62
9% 0.05 | 0.85 | 0.67 | -0.47 | 0.92 | 0.77 | 0.05 | 0.88 | 0.63
10% | 0.27 | 0.84 | 0.81 | -0.21 | 1.16 1.08 | 0.49 | 0.87 | 0.80

H 4. Football &AM M £1elE&2 PSNR s 0I5 Hl
(&9 : dB]

ICRS20 (20%) ICRS35 (35%) ICRS50 (50%)
RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9

PLR

0% | -0.01 | -0.02 | -0.03 | 0.00 | -0.02 | -0.04 | 0.00 | -0.03 | -0.03
1% 2.38 1.66 1.67 1.72 | 099 | 0.18 | 3.41 | -0.55 | 0.43
2% 416 | 2.22 | 3.51 5.88 | 0.40 | 2.61 5.88 | 0.01 1.28
3% 2.28 1183 | 217 | 3.64 | -0.21 | 145 | 3.94 | 0.69 | -1.56
4% 1.99 | 0.91 2.11 3.14 | -0.056 | -0.08 | 3.49 | 0.57 | —-1.31
5% 2.08 | 0.44 1.96 | 2.62 | -0.39 | 0.1 3.08 | 0.50 | -1.01
6% 0.19 | 0.39 | 0.85 1.16 | -2.53 | -0.36 | 2.07 | -1.81 | =1.49
7% 0.96 | 0.42 1.26 1.64 | -2.28 | -0.05 | 2.55 | -1.55 | -0.72
8% 0.94 | 0.22 1.41 1.40 | -2.66 | -0.42 | 2.14 | -1.43 | -0.76
9% 0.94 | 0.25 1.34 .41 | -2.62 | -0.41 | 212 | -1.40 | -0.76
10% | 0.27 177 | 062 | 057 | -1.75 | =017 | 1.75 | 0.40 | -0.25
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H 5. Stefan F&HAM MOt 212l&2 PSNR s 0l= Hlw
[St%l @ dB]

ICRS20 (20%) ICRS35 (35%) ICRS50 (50%)
RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9

PLR

0% | -0.08 | -0.05 | -0.05 | -0.02 | -0.04 | -0.04 | -0.02 | -0.04 | -0.03
1% | -0.89 | 0.37 1.39 | 0.02 | 0.55 | -0.45 | -0.47 | -0.56 | -0.28
2% | -0.08 | -0.24 | 1.84 | 0.35 | -1.26 | -0.70 | 0.156 | -1.63 | 0.38
3% | -0.29 | 0.24 | 3.32 | 0.01 | -1.04 | 1.00 | -1.85| =1.70 | 1.66
4% | -0.06 | 0.38 | 259 | -0.17 | -1.02 | 184 | -1.35 | -1.96 | 1.86
5% 0.69 | 0.65 | 2.81 0.46 | -0.07 | 2.15 | -0.53 | -0.22 | 2.35
6% 0.88 | -0.04 | 2.62 | -0.93 | -0.62 | 1.89 | -0.34 | -0.73 | 1.77
7% 1.01 0.28 | 2.05 | -0.83 | -0.62 | 0.89 | -0.10 | 0.17 | 2.03
8% 0.91 0.1 219 | -0.7v3 | -0.82 | 1.22 | -0.22 | 0.13 1.81
9% 0.90 | 0.24 | 2.02 | -0.66 | -0.66 | 0.96 | -0.12 | 0.09 1.62
10% | 0.48 | 0.08 | 0.78 | -1.06 | -0.87 | -0.21 | -0.65 | =1.37 | 0.91

H 6. Table tennis FA&M0IA M 2De2l&2 PSNR s 0lS Hl1
CH

[Et2l @ dB]

oLR ICRS20 (20%) ICRS35 (35%) ICRS50 (50%)
RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9 | RIR-3 | RIR-6 | RIR-9
0% | -0.11 | -0.12 | -0.16 | -0.09 | -0.13 | -0.15 | -0.08 | -0.12 | -0.14

1% | -4.76 | -1.78 | -0.26 | -3.14 | —2.62 | 0.12 | —2.14 | -4.95 | -0.53
2% | =3.21 | 0.73 | -0.40 | =1.77 | 0.18 | 0.23 | -1.38 | -2.26 | —=1.37
3% 0.68 | 3.44 | 263 | 0.94 | 2.9 2.76 | 0.35 1.64 | -0.32
4% 0.69 | 3.40 | 2,57 | 0.95 | 287 | 2.74 | 0.35 1.60 | -0.40
5% 0.69 | 3.40 | 2,57 | 0.95 | 2.87 | 2.74 | 0.35 1.60 | -0.40
6% 0.48 | 3.14 | 2.66 | 0.59 | 2.07 1.91 0.56 1.81 0.05
7% 0.42 | 2.98 | 2.65 | 0.55 1.97 | 2.05 | 0.50 1.84 | -0.02
8% 0.32 | 2.79 | 256 | 0.52 | 2.01 2.03 | 0.46 1.48 | -0.08
9% 0.32 | 2.79 | 256 | 0.52 | 2.01 2.03 | 0.46 1.48 | -0.08
10% | -0.25 | 2.39 | 264 | 0.24 | 1.46 1.57 | 0.04 | 097 | 0.92
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