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[30] SOM(Self Organization Map)[31]

RBF(Radial Basis Function) [32]

BP(Back Propagation)
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ΣWijxi Wij
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i j
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n∑
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Wixi − θ (2.1)
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z = f(y) (2.2)

(2.2) z f(y)

f (y) =

{
1 if y ≥ 0

0 if y<0
(2.3)

f (y) = 1/ [1 + exp (−αy)] (2.4)
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(1)

n P = {p1, p2, p3, · · · , pn}
1 1 n (

) 2

P = {p1, p2, p3, · · · , pn} Q = {q1, q2, q3, · · · , qn}

D =
∑
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{| pk − qk |r}1/r (2.5)

P ,Q (Minkovskii) P ,Q
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j i xi

Wij yj j Oj

yj f( ) 0 1

Oj = f (yj) (2.6)
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Wijxi (2.7)
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Tj Oj Wij

E Oj Oj Wij E Wij

hypersurface E

Wij ∂E/∂Wij (δWij) Wij

δWij = −ε
∂E

∂Wij
(2.9)

(gradient descent method)

(2.8) E Wij

∂E

∂Wij
=

∂E

∂Oj
· dOj

dyj
· ∂yj
∂Wij

(2.10)

(2.7) dOj/dyj = f ′(yj) ∂yj/∂Wij = xi (2.8)

∂E/∂Oj = Oj − Tj (2.9)

δWij = −ε (Oj − Tj) f
′ (yj)xi (2.11)

f (y) = 1/ [1 + exp (−αy)] (2.12)

f(y) ( (2.12)) f ′(y)

f ′ (yi) = f (yi) [1− f (yi)]α (2.13)

Wij δWij

δWij = −ε (Oj − tj) f (yi) [1− f (yi)]αxi (2.14)

(4)

2.7 3

(2.7)

A B

1

∂E/∂yj

19



2.7

δW
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d
(3)
j = Oj − tj (2.16)

d
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W
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jl d
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l
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f ′ (yj) (2.17)
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1,2 j0

j0 j1 j2

(W
(0)
ij )

W
(0)
ij = λ1W

(1)
ij + λ2W

(2)
ij (2.18)

W
(1)
ij W

(2)
ij λ1, λ2
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N.Fakotakis [2]

1

4.13

A, ,N

57



4.13

58



4.7

4.2

4.3

4.3

Steps

a b c d e

A 0.88124 0.01073 0.00125 0.00297 0.05327

B 0.00848 0.44645 0.32684 0.00206 0.08732

Input C 0.00526 0.00732 0.94845 0.05615 0.00099

patterns D 0.00351 0.00145 0.00751 0.96380 0.03691

E 0.02856 0.01464 0.00273 0.29763 0.77969

X 0.03947 0.05041 0.31856 0.05005 0.08615

Y 0.19779 0.13136 0.07860 0.00205 0.04018

Z 0.00162 0.33714 0.48372 0.00708 0.20822

5 5
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A E
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