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3

 2  (Knowledge

Extraction Using Self-Organizing Map : KESOM)

 4 A1 : 

(Self-Organizing Map Process) A2 : Component Plane 

Label (Component Plane and Label Analysis)  A3 : 

(Feature Extraction Process)  A4 : (Generated

Knowledge Based)

(Knowledge Extraction from Self-Organizing Map Using Minimization 

Entropy Principle Algorithm : KESOM_MEP) 

 5  B1 : 

(Self-Organizing Map Process)  B2 : (Minimization

Entropy Principle Algorithm)  B3 : (Creating Fuzzy Set) 

 B4 : (Creating Linguistic Term Using 

Membership Function)  B5 : (Knowledge Extraction 

Using Rough Set)

3.1 (KESOM)

 3.1  4 

A1 : (Self-Organizing Map Process) 

A2 : Component Plane Label (Component Plane and Label Analysis)

 A3 : (Feature Extraction Process) 

 A4 : (Generated Knowledge Based)

KESOM  3.2
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 A1 : Self-Organizing Map Process 

 A2 : Component Plane and Label Analysis 

 A3 : Feature Extraction Process 

 A4 : Generated Knowledge Based 

 3.1 (KESOM)

 A1 : Self-Organizing Map Process 

1.1 di SOM 1  i  n n

component plane, color bar label

 A2 : Component Plane and Label Analysis

2.1 CP
pq
[x,y,z] Component Plane CP

pq
Component plane p

q, x , y component plane z component

plane

2.2 CB
x
[a,b,c] Color Bar 1  x  m a , b ,

c m

2.3 w , cl

     freq_class
w

c

         For v = 1  to m do 

             For w = 1 to cl, freq_class
w
 = 0 /* reset the frequency all class to zero 

             For i = 1 to p

                For j = 1 to q

                   if v = CP
ij
[x]

                  then  w = CP
ij
[y],

           freq_class
w
 =freq_class

w
  + CP

ij
[z]

            /* the component plane value match the index color  

CB
v
[c] = w   /*set CB with class c which has maximum frequency 

         End For        



25

 A3 : Feature Extraction Process

3.1

3.2

3.3

3.4  =  - 

3.5

accepted accuracy list (A)

A4 : Generated Knowledge Based

4.1 accepted accuracy list (A) s element list(A) r

element “and”

4.2 “and”

r

s =
!!

!

rrs

s , 2  r s

4.3 >

3.2

(KESOM)

 A1 

Matlab SOM Toolbox Component Plane 

, Color Bar Label

3.3

 A2 Component

Plane, Color Bar Label Component Plane Color Bar 

3.4 3.5 3.4 Component Plane 

Component Plane (CP Matrix) p q

x , y z CP12[3,1,20]

Component Plane 1 2 3 1

20 3.5 Color Bar 

Color Bar (CB Matrix) a , b c

CP Matrix 

CB2 [3,5.7,1] Color Bar 
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2 3 ( ) 5.7

1

                     (a)                            (b)                                (c) 

3.3 Matlab SOM Toolbox 

                     (a) Component Plane (b) Color Bar (c) Label 

CP11[x,y,z] … CP1q[x,y,z]

CP21[x,y,z] … CP2q[x,y,z]

.

.

.

.

.

.

CPp1[x,y,z] … CPpq[x,y,z]

3.4 Component Plane 
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(a)

CB1 = [a,b,c] 

CB2 = [a,b,c] 

CB3 = [a,b,c] 

CB4 = [a,b,c] 

CB5 = [a,b,c] 

CB6 = [a,b,c] 

CB7 = [a,b,c] 

CB8 = [a,b,c] 

CB9 = [a,b,c] 

.

.

.

.

.

.

CBx = [a,b,c] 

        (b) 

3.5 (a) Color Bar (b) Color Bar 

 A3 

5%

(3.1)

 =  - (3.1)

accepted accuracy list (A)

4

d1 = 69.3%, d2 = 55.3%, d3 = 94.7% d4 = 96.0% d4

96%

(3.1) ( ) 91% (96.0% - 5% = 91%) 

accepted accuracy list (A)

accepted accuracy list (A) d3 d4 (A = d3, d4)

1 (blue) 

2 (cyan) 

3 (green) 

4 (yellow) 

5 (orange) 

6 (red) 
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 A4 “and”

s element list(A) r element

“and” (3.2)

r

s
=

!!

!

rrs

s
, 2  r s                     (3.2) 

accepted accuracy list (A) = [d3, d4] s = 2 r = 2 

(3.2) “and” d3 and d4

98.0% “and”

(98.0% > 96.0%) 

3.2

(KESOM_MEP)

(Knowledge Extraction from Self-Organizing Map Using Minimization Entropy 

Principle Algorithm : KESOM_MEP) 

 3.6  5 B1 : 

(Self-Organizing Map Process) 

B2 : (Minimization Entropy 

Principle Algorithm) B3 : 

(Creating Fuzzy Set) 

B4 : (Creating Linguistic Term Using Membership 

Function)

B5 : (Knowledge Extraction Using Rough Set) 

KESOM_MEP  3.7
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 B1 : Self-Organizing Map Process 

 B2 : Minimization Entropy Principle Algorithm 

 B3 : Creating Fuzzy Set 

 B4 : Creating Linguistic Term Using Membership Function 

 B5 : Knowledge Extraction Using Rough Set 

 3.6 

(KESOM_MEP)

B1 : Self-Organizing Map Process 

1.1 d
i

SOM 1  i  n n

component plane, color bar label

B2 : Minimization Entropy Principle Algorithm

color bar 

2.1
minR , maxR ,

],[ maxmin RR

2.2
minC maxC

2.3 potential threshold point (x)

       2.3.1 entropy potential threshold point 

)()()()()( xSxqxSxpxS qp

S(x) entropy potential threshold point, S
p
(x) entropy

p,  S
q
(x) entropy q, p(x) p q(x)

q

       2.3.2 potential threshold point entropy member_list (ptp) 

 2.3.3 entropy p q

       2.3.4  2.3.1 entropy potential  threshold point 
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B3 : Creating Fuzzy Set

member_list (ptpj), nj1 n potential threshold point 

member_list

3.1  term1 

],[ 2min ptpR

3.2 1n term2 mf(n-1)

21 nk ],[ 2kk ptpptp ,..., ],[ 2 nn ptpptp

3.3 term(n)

],[ max1 Rptpn

B4 : Creating Linguistic Term Using Membership Function

color bar  1.1  3

4.1

       4.1.1

        
babvaav

ab
rr ,);(

1

)( rA v cvb r;1

dcdvcvd
cd

rr ,);(
1

                     0 ; 

         4.1.2 

babvaav
ab

rr ,);(
1

)( rA v cbcvbvc
bc

rr ,);(
1

                    0 ; 

 4.2  2 “term1” “term2”

 color bar 

B5 : Knowledge Extraction Using Rough Set

5.1 > 50% 

5.2 -

XxUxXR R][:

5.3 -

XxUxXR R][:

3.7

(KESOM_MEP)
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B1

Matlab SOM Toolbox Component Plane 

, Color Bar Label

B2 potential threshold point 

2.1
minR , maxR ,

(3.3)

],[ maxmin RR                   (3.3) 

       2.2 C(l)min

C(l)max classl1 class

2  1 color bar {6, 6, 3, 3, 9, 

5, 4, 7, 8, 9}  2 color bar {2, 1, 3, 2, 3, 4, 4, 5, 

4, 5}  1 C(1)min 3  1 C(1)max  9 

2 C(2)min  1 2 C(2)max 5

       2.3 potential threshold point 

x potential threshold point 

1)

 1  {3, 3, 4, 5, 6, 6, 7, 8, 9, 9}  2 {1, 2, 2, 3, 3, 4, 4, 

4, 5, 5} 

2)  Potential threshold point 

potential threshold point 

Union

potential threshold point 

 1  2  3  5 

)2()1( CC  {1, 2, 3, 4, 5, 6, 7, 8, 9} potential threshold point 

{1.5, 2.5, 3.5, 4.5, 5.5, 6.5, 7.5, 8.5} = {x1, x2, x3,

x4, x5, x6, x7, x8}
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        2.3.1 entropy potential threshold point

S(x) entropy potential threshold point entropy

potential threshold point (3.4)

 p Rmin x  q x Rmax

(3.5) (3.6) x potential

threshold point = 1.5 3.8  p [0,1.5] q

[1.5,10]

3.8 Potential threshold point 

)()()()()( xSxqxSxpxS qp           (3.4) 

p = ],[ min xR                   (3.5) 

 q = ],[ maxRx              (3.6) 

(3.4) p(x)

p, q(x)  q p(x)+q(x) = 1

           entropy

Sp(x) entropy p  Sq(x) entropy q

(3.7) (3.8)

))(ln)()(ln)(()( 2211 xpxpxpxpxS p                      (3.7) 

))(ln)()(ln)(()( 2211 xqxqxqxqxS q                     (3.8) 

           pk(x) k

p qk(x) k q

(3.9) (3.12)
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)(xpk =
1)(

1)(

xn

xnk
                 (3.9) 

)( xp =
1

1)(

n

xn
                (3.10) 

)(xqk  =
1)(

1)(

xm

xmk                 (3.11) 

)(xq =
1

1)(

n

xm
                (3.12) 

          nk(x) k p, mk(x)

k q, n(x)  p,

m(x)  q, n

p q

          entropy potential threshold point 

(x=1.5)  3.8 p,  n = 19,  n1(1.5) = 5, n2(1.5) = 1

n(1.5) = 6 q, m1(1.5) = 3, m2(1.5) = 10, m(1.5) = 13 

(3.9)  (3.12) p1(1.5) = 0.86, p2(1.5) = 0.29, p(1.5) = 0.35,         

q1(1.5) = 0.29, q2(1.5) = 0.79 q(1.5) = 0.65 (3.7) (3.8)

Sp(1.5) = 0.49 Sq(1.5) = 0.55 entropy (3.4)

S(1.5) = 0.53 entropy potential threshold point 1.5  0.53 

        2.3.2 potential threshold point x entropy

member_list

     2.3.3 entropy

p q

        2.3.4 2.3.1 entropy

potential threshold point 

B3 potential threshold point member_list(ptpj)

nj1 n potential threshold point 

 member_list 4  1.5, 3.5, 6.5  8.5

       1.  [Rmin,ptp2]

(3.13) Rmin ptpj potential threshold point member_list

 “term1” 3.9
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       2. n-1

[ptpk,ptpk+2] ,….., [ptpn-2,ptpn ] (3.14) ptpj potential threshold point 

member_list term2 term(n-1) 21 nk

3.9 2 [ptp1,ptp3] [1.5,6.5]

“term2” [ptp2,ptp4] [3.5,8.5] “term3”

       3.  [ptpn-1,Rmax]

(3.15) Rmax ptpj potential threshold point 

member_list  “term(n)” 3.9

3.9

(3.13)

(3.14)

(3.15)
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B4 color bar 

(3.16)

(3.17)

dcba dcba ,,, potential threshold point 

member_list rv color bar 

 2 “term1” “term2”

 Color Bar 

3.9 “3” “term1”

“term2” (3.16) “term1” rv =3, a =0,

b =1.5, c =3.5, d =6.5 = 0.25 

“term2” (3.17) rv =3, a =1.5, b =3.5, c =6.5

= 0.75 “3” “term2”

B5 -

(3.18) (3.19)

50%

(3.16)

(3.17)
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XxBUxXB )(:                (3.18) 

XxBUxXB )(:           (3.19) 

 3.1 Color Bar  d1

 3.1 (class)  (No.)

 3.2(a) (linguistic interval) 

 (No.)  3.2(b)

 3.1  d1

No. Linguistic Interval Class 

1 term1 1 

2 term1 1 

3 term2 1 

4 term2 2 

5 term2 2 

3.2  (a) class No. (b) linguistic interval No.

Class No. 

1 1,2,3 

2 4,5 

Linguistic Interval No. 

term1 1,2 

term2 3,4,5 

                        (a)                   (b) 

(3.18) R1 100%

 (3.19) R2 R3 67% 33%

R1: If d1 = term1 then class 1             (100%)

R2: If d1 = term2 then class 2               (67%)

 R3: If d1 = term2 then class 1                  (33%) 

 50%

 2  R1 R2


