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A Study of Unsupervised Clustering in an Orthogonal System

Toyoshi SErA

Abstract

It is known that the Karhunen-Loéve system can be applied to unsupervised clustering in an

orthogonal system. And some results of computer-simulation are obtained with the method for

unsupervised clustering by the K-L system. But

, in the case of the practical patterns, the results

are not so much given. So, first the principle of the method for unsupervised clustering by the

K-L system are explained here, Secondly, English character, A and B are used as the practical

examples and computer-simulation by the method described above is carried out,
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Table 1 Inpnt patterns of Class 1

Norm-

1 2 3 4 5 6 7 8 9 alzed

factor

A 0.0 40 3.0 1.0 4.0 4.0 3.0 0.0 1.0 68.0
B 2.0 0.0 1.0 2.0 2.0 3.0 2.0 1.0 1.0 28.0
A 0.0 4.0 2.0 2.0 4.0 4.0 2.0 0.0 2.0 64.0
B 1.0 1.0 0.0 1.0 3.0 1.0 4.0 1.0 3.0 39.0
B 3.0 2.0 1.0 4.0 2.0 1.0 3.0 1.0 2.0 49.0
A 0.0 6.0 2.0 2.0 5.0 4.0 3.0 0.0 2.0 98.0
A 0.0 2.0 1.0 0.0 3.0 4.0 3.0 1.0 1.0 41.0
A 0.0 2.0 2.0 1.0 3.0 3.0 2.0 0.0 2.0 35.0
B 2.0 1.0 0.0 3.0 3.0 2.0 2.0 0.0 1.0 32.0
B 3.0 2.0 1.0 3.0 3.0 1.0 2.0 2.0 2.0 45.0
B 0.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 0.0 10.0
A 0.0 1.0 3.0 1.0 3.0 4.0 2.0 0.0 2.0 44.0
A 0.0 4.0 3.0 1.0 4.0 5.0 3.0 0.0 1.0 77.0
B 3.0 1.0 1.0 3.0 2.0 2.0 3.0 0.0 0.0 37.0
B 2.0 0.0 1.0 3.0 3.0 1.0 3.0 2.0 2.0 41.0

Table 2 Input pattens of Clasis 2

Norm-

1 2 3 4 5 6 7 8 9 alized

factor

A 1.0 2.0 1.0 ‘ 20 3.0 4.0 2.0 1.0 1.0 41.0
B 1.0 2.0 1.0 2.0 1.0 0.0 1.0 0.0 1.0 13.0
A 1.0 2.0 2.0 2.0 4.0 1.0 4.0 1.0 2.0 51.0
B 1.0 2.0 3.0 3.0 4.0 5.0 2.0 0.0 2.0 72.0
A 1.0 2.0 1.0 2.0 3.0 4.0 2.0 1.0 1.0 41.0
B 2.0 1.0 2.0 3.0 2.0 1.0 2.0 1.0 0.0 28.0
B 2.0 1.0 0.0 3.0 3.0 1.0 3.0 1.0 3.0 43.0
A 0.0 3.0 2.0 2.0 3.0 3.0 1.0 0.0 2.0 40.0
A 0.0 2.0 2.0 1.0 3.0 3.0 2.0 0.0 2.0 35.0
A 1.0 3.0 1.0 3.0 4.0 4.0 2.0 1.0 2.0 61.0
B 3.0 2.0 1.0 4.0 2.0 1.0 3.0 1.0 2.0 49.0
B 1.0 1.0 1.0 2.0 2.0 1.0 2.0 2.0 1.0 21.0
B 3.0 1.0 1.0 3.0 2.0 2.0 3.0 0.0 0.0 37.0
A 0.0 2.0 2.0 2.0 2.0 4.0 2.0 0.0 1.0 37.0
A 1.0 2.0 1.0 2.0 3.0 4.0 2.0 1.0 1.0 41.0
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Table 3 The result of Calculation, Class 1

'\Din;ﬁ;; Norma-
1 2 3 4 5 6 7 8 9 hized

Kné)ﬁva\; factor
B 2.0 1.0 0.0 3.0 3.0 1.0 3.0 1.0 3.0 43.0
B 2.0 0.0 1.0 2.0 2.0 3.0 2.0 1.0 1.0 28.0
B 3.0 1.0 1.0 3.0 2.0 2.0 3.0 0.0 0.0 37.0

B 3.0 2.0 1.0 4.0 2.0 1.0 3.0 1.0 2.0 49.0

B 3.0 2.0 1.0 4.0 2.0 1.0 3.0 1.0 2.0 49.0

B 2.0 1.0 2.0 3.0 2.0 1.0 2.0 1.0 0.0 28.0

B 1.0 1.0 1.0 2.0 2.0 1.0 2.0 2.0 1.0 21.0

B 1.0 1.0 0.0 1.0 3.0 1.0 4.0 1.0 3.0 39.0

B 2.0 1.0 0.0 3.0 3.0 2.0 2.0 0.0 1.0 32.0

B 3.0 2.0 1.0 3.0 3.0 1.0 2.0 2.0 2.0 45.0
A 1.0 2.0 2.0 2.0 4.0 1.0 4.0 1.0 2.0 51.0
B 1.0 2.0 3.0 3.0 4.0 5.0 2.0 0.0 2.0 72.0

B 1.0 2.0 1.0 2.0 1.0 0.0 1.0 0.0 1.0 13.0

B 3.0 1.0 1.0 3.0 2.0 2.0 3.0 0.0 0.0 37.0

B 2.0 0.0 1.0 3.0 3.0 1.0 3.0 20 ! 2.0 41.0

Table 4 The result of Calculation, Class 2
Dim;n- Norma-
-~ sion )

1 2 3 4 5 6 7 8 9 lized

Kg?:;rsl factor
A 1.0 2.0 1.0 2.0 3.0 4.0 2.0 1.0 1.0 41.0
A 0.0 4.0 3.0 1.0 | 4.0 5.0 3.0 00 1.0 77.0
B 0.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 0.0 10.0
A 0.0 1.0 3.0 1.0 3.0 4.0 2.0 0.0 2.0 44.0
A 1.0 2.0 1.0 2.0 3.0 4.0 2.0 1.0 1.0 41.0
A 0.0 6.0 2.0 2.0 5.0 4.0 3.0 0.0 2.0 98.0
A 0.0 4.0 3.0 1.0 4.0 4.0 3.0 0.0 1.0 68.0
A 0.0 3.0 2.0 2.0 3.0 3.0 1.0 0.0 2.0 40.0
A 0.0 2.00 2.0 1.0 | 3.0 3.0 2.0 0.0 2.0 35.0
A 1.0 3.0 1.0 3.0 | 4.0 4.0 2.0 1.0 2.0 61.0
A 0.0 2.0 2.0 1.0 3.0 3.0 2.0 0.0 2.0 35.0
A 0.0 2.0 1.0 0.0 3.0 4.0 3.0 0.0 2.0 41.0
A 0.0 | 4.0 2.0 2.0 4.0 4.0 2.0 0.0 2.0 64.0
A 0.0 2.0 2.0 2.0 2.0 4.0 2.0 0.0 1.0 37.0
A 1.0 2.0 | 1.0 2.0 3.0 4.0 2.0 1.0 1.0 41.0
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