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Side information generation based on pixel level motion vector field

Yang Chunling, Zhang Xingshao, Mo Wanghua
(School of Electronic and Information Engineering, South China University of Technology, Guangzhou 510640 China)

Abstract: The quality of side information generated by a decoder has a significant influence on the Rate-Distortion (RD)
performance of distributed video coding (DVC) codec. In order to improve the RD performance of a DVC by improving
the quality of side information, a new side information generation algorithm based on pixel level motion vector field
(SGPMVF) is proposed. First, the accurate pixel level motion vector fields (PMVF) of the forward and backward key
frames are acquired respectively by motion estimation; then, the motion vectors of all pixels in the Wyner-Ziv frame are
selected ; finally, the high quality side information is obtained by interpolation. A new search range determination method
based on the difference of SAD ( sum of absolute difference) and a new pixel level MV (' motion vector) selection method
is proposed in the SGPMVF. Experimental results show that up to 1. 45 dB gain for the side information and about 0.3 ~
0.7 dB better RD performance can be achieved for fast motion sequences, while remaining the same rate and coding
complexity.

Keywords : distributed video coding (DVC) ; side information generation; pixel level motion vector field (PMVF)
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Fig. 1  Architecture of pixel-domain WZ video coding
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Fig.2 Diagram of side information generation algorithm based on pixel-level motion vector field
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Fig.3  Pixel-level motion vector estimation of decoded key frame K,,,,
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Tab.1 Average PSNR Comparison of side information generated by different algorithms

Foreman JF%1] Soccer J¥ 4|
SR QP SE-B HME SGPMVF i QP SE-B HME SGPMVF

25 32.861 1 35.259 3 35.788 0 26 24.887 6 26.839 5 28.294 1
29 31.591 6 33.778 3 34.1859 33 24.190 5 26.320 2 27.540 5
32 30.474 8 32.501 9 32.824 6 37 23.674 9 26.039 3 26.979 3
35 29.205 5 31.151 6 31.344 7 40 23.148 4 25.380 3 26.406 6
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Fig.4  Side information quality for the Foreman sequence
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Fig.6 RD performance for Foreman sequence
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Tab.2 RD performance for Foreman and Soccer sequence

HME SGPMVF
K i
QP Rate/ PSNR/ Rate/ PSNR/
(kbit/s) dB (kbit/s) dB
25 363.54 39.17 344.77 39.24
29 220.20 36.02 210.46 36.12
Foreman
32 118.12 33.73 113.75 33.89
35 64.70 31.74 63.46 31.90
26 620. 10 36.85 571.51 37.15
33 425.75 32.61 386.12 33.01
Soccer
37 213.81 29.87 192.08 30.31
40 132.83 27.20 115.47 27.93
\Ys S
4 & B

A HER RO AR B0 DVC ARG ) — > K hi
HoR . ARSI ETRRIE R B ILER
AR (SGPMVE) | BERE 7873 A1 AL B 471 2 (8]
iz s B, A2 s o i i3 05 6, BEMT $ 71 DVC
FGH) RD YEfE. LU 25 R KN, SCPMVE 535 Xt
PRIELIZ ) DL PP 91 1 4 1 RE s S 2.
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