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Correlation noise modeling based on improved Fuzzy
C-Means clustering in distributed video coding

Yang Chunling, Wu Juan
School of Electronic and Information Engineering, South China University of Technology, Guangzhou 510640, China

Abstract: Objective In Wyner-Ziv (WZ) Distributed Video Codec, in order to describe the change characteristics of the
correlation noise residual sub-band more accurately, we propose a new correlation noise-modeling algorithm based on im-
proved-FCM ( Fuzzy C-Means) clustering. Method In our proposed method, for each decoded sub-band, the residual co-
efficient eigenvectors are formed with the residual coefficients from adjacent sub-bands, and then they are clustered into dif-
ferent categories by an improved fuzzy C-means clustering algorithm. In order to avoid the overflowing problem caused by
having only a few samples in one category, a threshold method is adopted to estimate the correlation noise parameter, which
is useful to help decode the corresponding sub-band. Then the reconstructed sub-band is used to update the next subband
eigenvectors to obtain more accurate eigenvectors. All the sub-bands are decoded using the same process. Fuzzy C-means
algorithm is sensitive to the initial clustering centers. A method that is to produce a random membership degree matrix be-
fore iteration can solve this problem to some extent. Result Considering both the algorithm performance and complexity,
the subband residual coefficients are clustered to eight classes. The experimental results show that this method can simulate
accurately the different channel noise characteristics of different region in one frame. What’s more, the more complex the

video motion, the more obvious the performance superiority of the new algorithm. Compared with that of the subband level
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Laplace method, the average online rate-distortion performance can be improved up to 1 dB. Conclusion A new correlation

noise model based on an improved fuzzy C-means clustering algorithm is proposed in this paper. The experiment results

show that the rate-distortion performance based on the new algorithm is better than that of sub-band Laplacian solution and

the Laplacian-Cauchy mixture model, and the more complex video motion, the more obvious performance gain for the new

algorithm.

Key words: Wyner-Ziv distributed video coding; correlation noise modeling; fuzzy C-means clustering algorithm; eigen-

vectors; laplacian parameter
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Table 1 Different algorithm time complexity

/s
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RD
SCHR[3]  ARSCHE deg SCHR[3]  ASCEE sk SCHRL3]  ASCERE Hmk®
Q0 1. 891 6. 189 10. 371 1.576 4.94 8. 665 1.264 4. 831 10. 815
Q1 2.434 6. 764 10. 875 2.201 4.912 9.8 1.99 5. 181 11. 346
Q2 3.183 11. 185 18.269 3.44 8.77 13. 189 2.913 8. 665 16. 735
Q3 5.724 18. 103 30. 899 6. 097 13. 444 21.134 4. 408 12. 983 28.257
Q4 6. 653 21.158 36. 983 6.49 16. 837 24.18 5.791 15.28 29. 805
Q5 9. 157 22.954 41.712 7.598 18. 766 30. 02 7.451 17. 065 34.39
Q6 11.35 24.231 44.729 9.13 19. 174 36. 879 8. 881 17.292 38.16
Q7 18. 56 28. 965 52.273 14. 087 22. 175 42.99 14. 381 20. 657 45.739
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