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ABSTRACT

Using a neural network for vector quantization, we can expect to have better codebook design
algorithms for its adaptive process. Also, the designed codebook puts the codewords in order by its
self-organizing characteristics, which makes it possible to partially search the codebook for real
time process.

To exploit these features of the neural network, in this paper, we propose a new codebook design
algorithm that modifies the KSFM (Kohonen's Self-organizing Feature Map) and then combines
the K-means algorithm. Experimental results show the performance improvement and the ability of
the partial search of the codebook for the real time process.
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Table 1. The performance comparison with increasing codebook size of the K-means, KSFM, MKSFM and
MKSFM + K-means.

code book | bit Rate K-means KSFM MKSFM ‘ MKSFM + K_means
| size (b/p) | PSNR | RMSE | PSNR | RMSE | PSNR RMSE | PSNR | RMSE
16 0.250 | 2728 | 1103 | 2684 | 1161 | 2714 | 1121 | 27.27 | 1L04
o 0313 | 2843 | 966 | 2778 1041 | 2821 | 991 | 2851 9.57
64 0375 29.44 856 | 2020 | 884 | 2015 8.90 | 2061 8.43
128 0433 | 3051 | 761 - 3041 769 | 30.00 8.06 | 30.62 7.51
256 050 | 3o | 707 | m086 . 731 | 3092 7.26 | 3151 6.78

H2 a9t U, j)e] Wato)] ubit A
Table 2. The performance comparison with various a's and U(i, j)'s.

MKSFM MKSFM MKSFM + K-means
initial alpha KSFM UG ) =n T (4,j)=n*" TG, j)=n"
PSNR | RMSE | PSNR | RMSE PSNR RMSE | PSNR RMSE
0.1 23.34 17.37 23.75 16.57 24,26 15.62 3L.62 6.69
0.3 27.63 10.60 | 27.50 10.76 28.17 995 | 3172 | 661
0.5 29.34 870 | 2916 | 885 | 298 8.76 31.72 6.62 |
0.7 30.86 7.31 62 | 751 | 3092 7.26 3151 6.78
0.9 31.51 6.78 | 30.86 7.31 3L03 716 | 3143 6.84
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Table 3. Spacial organizations of one- dimensiona] codewords.
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1=}
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B4 g3
Table 4. Full search and Partial search for trained and untrained images.
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Fig. 3. Steps for partial search.
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Fig. 4. The onginal and the reconstructed images by S and PS for each algorithm.
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