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ABSTRACT

In this paper, we propose a new unsupervised learning neural network and competitive learning algorithm

for pattern classification. The proposed network is based on relative similarity, which is similarity measure
between input data and cluster group. So, the proposed network and algorithm is called relative similarity
network(RSN) and learning algorithm. According to definition of similarity and learning rule, structure of
RSN is designed and pseudo code of the algorithm is described. In general pattern classification, RSN, in spite
of deletion of learning rate, resulted in the identical performance with those of WTA, and SOM. While, in the
patterns with cluster groups of unclear boundary, or patterns with different density and various size of cluster

groups, RSN produced more effective classification than those of other networks.
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Fig. 1. Structure of relative similarity network
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Table 1. Clustering results for pattern [ data

RSN WTA SOM
50 iter. o=0.01, 100 iter. 0=0.01, 100 iter.

Corr. % Corr. % Corm. %
ClassI 300 100 300 100 300 100
ClassIT 300 100 300 100 300 100
ClassIl 300 100 300 100 300 100
ClassIV 300 100 300 100 300 100
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Fig. 4. Results of cluster classification for pattern II, (a) RSN, (b) SOM
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Table 2. Clustering results for pattern II data

RSN SOM SOM
500 iter. o=0.1,500iter. o= 0.01, 2000 iter.

Tot. Cor. Tot. Cor. Tot. Cor.
Class1 344 300 359 300 355 300
ClassI 256 256 141 141 136 136
ClassI 239 239 100 0 109 0
ClassIV 363 300 600 300 600 300
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Table 3. Clustering results for pattern III data

RSN WTA SOM
500 iter. o=0.01, 1000 iter. ¢=0.01, 1000 iter.

Tot. Cor. Tot. Cor. Tot. Cor.
ClassI 300 300 114 114 134 134
ClassI 293 293 83 -0 166 0
ClassI 300 300 103 103 600 300
ClassIV 307 300 900 300 300 300
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Fig. 5. Results of cluster classification for pattem IIL. (a) RSN, (b) SOM
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Table 4. Clustering results for pattern IV data

RSN WTA SOM
Pattern 500 iter. o=0.01, 1000 iter. o= 0.01, 1000 iter.
Tot. Cor. Tot. Cor. Tot. Cor.
ClassI 300 300 300 300 | 348 300
ClassI 285 285 0 0 158 158
ClassIT 297 279 0 0 142 0
ClassIv 318 300 900 300 552 300
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