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Abstract: Self-Organizing Maps (SOM) is a method of visualization and dimensionality reduction using a
map consisting of nodes on a two-dimensional lattice space and their reference vectors. In conventional SOM,
the shape of the map is pre-defined, and the topological structure of the samples is folded into the given
shape. The folding can cause problems such as discontinuity of the reference vectors among the neighbor-
ing nodes of map or the occurrence of reference vectors with few fit samples. We propose a Flexible SOM
algorithm, in which the location of the nodes are flexible within a sufficiently large lattice space to create a
map which naturally represents the topological structure of samples. The shape of the map is determined
by iteratively updating the location of the nodes with regards to the cumulative membership of the samples
assigned to each reference vectors. We present empirical evaluations using artificial and real-world datasets
which show that the proposed method improves the fitness and the continuity of the reference vectors from
the conventional SOM.
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return M(D) ;

o X HF#HET—% X =(X1,--,Xi,---,%Xn)")

o L;fiEa/ — NEFIRE LTHMHT S/ — MEE

e M® = (mgt),,..,mg)) s BT b
o T ; FAHMEIHL

o heu(t); IR — KDt e THIYAD ) — b COFERMM (0 < he(t) < 1), t DB

PEEL AT (D).

1 e SOM &
Fig. 1 Standard algorithm of SOM.
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Fig. 2 Example of one-dimensional topology.
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Fig. 3 Example of standard SOM map.
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Fig. 4 Reference vectors of standard SOM.
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Fig. 5 Distances in feature space and over SOM map.
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Fig. 7 Update procedure of flexible SOM map.
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Fig. 8 Algorithm of FSOM.
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Fig. 9 FSOM map of one-dimensional topology structure.
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Fig. 10 Convergence of degree of unfitness against map update iterations.
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Fig. 13 Distances in feature space and over FSOM map.
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Fig. 12 Examples of reference vectors of FSOM.
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Fig. 14 Plot of degree of unfitness and discontinuity for

one-dimensional topology structure.
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Fig. 15 Two-dimensional topology data.
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Fig. 16 Standard SOM map of two-dimesional topology data.
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Fig. 17 FSOM map of two-dimensional topology data.
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Fig. 18 Convergence of degree of unfitness against map update

iterations.
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Fig. 19 Plot of degree of unfitness and discontinuity for
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two-dimensional topology structure.
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Table 1 Variables in credit history.
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Fig. 20 Visualization of reference vector.
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Fig. 21 Convergence of degree of unfitness against map update

iterations (credit card data).
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Fig. 22 Plot of degree of unfitness and discontinuity for credit

card data.
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Fig. 23 Standard SOM map for credit card data.
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Fig. 24 Node transition of clients over standard SOM map.
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Fig. 25 FSOM map for credit card data.
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Fig. 26 Node transition of clients over FSOM map.
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