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Conditional Clustering Model by Hopfield Neural Network

SHUNTA TATE' and YOSHIYASU TAKEFUJIt

In unsupervised clustering, the technique of using prior knowledge and setting conditions
including restriction of the number of samples in each cluster and restriction of the maximum
distance from each sample to a cluster center, has many applications in solving real-world
problems. We have used a Hopfield neural network in order to formulate a clustering problem
as optimized combination problem. The neural network consists of a neuron matrix corre-
sponding to the combination of the clusters and each data sample. Each neuron’s motion
equation includes constraint terms for clustering. The experimental result showed the effec-
tiveness of the proposed model with less degree of convergence to an oscillatory solution or

May 2003

local minimum.
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Fig.3 Frequency distribution of the total distances of the clustering results.
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Fig.4 Frequency distribution of the deviation of the cluster-size condition.
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Table 1 The average cost of the total distances (and the standard deviation in
the bracket) by 200 simulation runs.
Cluster density Method c=3 c=5 c=7

Proposed model 1.2641 (0.000) 1.0755 (0.269) 1.2483 (13.73)

16 Kohonen model 1.2658  (3.845) | 1.0816  (9.348) | 1.2432 (13.94)
MNM model 1.2679 (3.723) 1.0780 (8.923) 1.2614 (14.36)
Fixation on centers 1.3357 — 1.0974 — 1.1509 —
Proposed model 1.1883 (0.016) 1.2388  (0.000) 1.2691 (43.98)

64 Kohonen model 1.1798 (0.457) 1.2409 (10.29) 1.2462 (34.03)
MNM model 1.1797 (0.093) 1.2409 (10.30) 1.2574 (38.64)
Fixation on centers 1.1983 — 1.2456 — 1.2187 —
Proposed model 1.2394  (0.007) 1.2753 (0.073) 1.2446  (153.17)

256 Kohonen model 1.2388  (0.000) | 1.2739  (0.109) | 1.2279  (121.74)
MNM model 1.2389 (0.043) 1.2739 (0.106) 1.2192 (98.20)
Fixation on centers 1.2405 — 1.2758 — 1.2060 —
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Fig.5 Locations of the post offices in Tsukuba city.
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Table 2 The average of the average distances and the

standard deviation by 50 simulation runs.

Average distance (Standard

Method
(m) deviation)
Proposed model 952.48 (18.501)
Kohonen model 965.64 (22.143)
MNM model 957.58 (20.967)
Actual locations 1148.75
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Fig.8 Experimental result by the proposed model.
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