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Abstract 

Traffic accidents can be resulted from various factors. Consequently, 
authentication on accident liabilities can be very tedious and difficult. 
Due to the fact that information collected in traffic accident reports are 
normally incomplete and are varied from case to case. Similar cases can 
sometimes be authenticated with different liabilities. On the other hand, 
knowledge and experiences of committee members can also bias his/her 
judgment on similar cases at different time. Such variance of 
authentication on similar cases can easily be criticized by general public, 
and may hurt the image of government-established investigation 
committees. Consequently, it is apparent that there is a need to unify 
liability authentication of all traffic accident investigation committees. 
In this study, a liability authentication support system was constructed 
by using self-organizing feature maps. This system is intended to 
provide accident records and liability authentication results similar to 
inquiries as supplementary information to committee members. 
Hopefully, righteousness and fairness can be better reached with the help 
of this system.  

Due to the fact that accidents involving more than three cars can be 
very complicated, this study was thus limited to two-car accidents. The 
first step to construct the proposed system is to establish a 
self-organizing feature map (SOM) model for two-car crashes. 
Effectiveness of SOM models were checked by using the Silhouette 
coefficients (SC). After SC value for every cluster being determined, the 
best clusters were chosen to be the proposed SOM models. Grey relation 
analysis was then employed to decide order of referable cases. Traffic 
accident information adopted in this study is abstracted from the 
database constructed by the center for traffic accident authentication in 
Feng Chia university. The grey relational values between new cases and 
reference cases calculated from the selected SOM models were found 
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range between 0.6458 and 1. Average grey relational value of same crash 
was approximately 0.8208. Average grey relational value of crosswise 
crash was approximately 0.8668. Average grey relational value of 
opposite crash was approximately 0.8641. These values indicated that 
the proposed models do have ability to provide similar accident cases as 
the inquiry. 

With the selected SOM models, a decision support system for traffic 
accident liability authentication is constructed using Active Sever Pages 
(ASP). The system is designed to provide characteristics and liability 
authentication results of cases similar to user input inquiries. Meanwhile, 
traffic safety rules related to the input inquiry can also be provided to 
the users for reference. Although initial results appeared to be acceptable, 
the system is still under development. In this paper, basic example is 
provided for better understanding of the system. Any comment or 
suggestion will certainly be sincerely appreciated. 

Keywords: Self-Organizing Feature Maps Decision Support System
Silhouette Coefficients Grey Relational Analysis 
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圖 1.1 研究流程圖  
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(3) 41km/hr 50km/hr 76 9.09% 
(4) 51km/hr 60km/hr 48 5.74% 
(5) 61km/hr 70km/hr 35 4.19% 
(6) 70km/hr 15 1.79% 

 836 100% 
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29. X28  

836
3.30 0

91.39% 1 6.58% 3
0.84%  

3.30  

X28    
(0) 0 764 91.39% 
(1) 1  55 6.58% 
(2) 2  10 1.20% 
(3) 3  7 0.84% 

 836 100% 

30. X29  

836
3.31 0

98.09% 1 1.91%  

3.31  

X29    
(0) 0 820 98.09% 
(1) 1  16 1.91% 

 836 100% 

3.2  

 

0σσ =  

( )
2
0

2
2

σ
χ ∑ −

=
xxi ................................................. (3-1) 

0σ
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2

2

2
αχχ > 2

21
2

αχχ
−

< 0σσ ≠  

418
836

 

X2 X3

X7 X13 X14 X24 X25

X28 X29 9
X1 X4 X5

X6 X8 X9 X10

X11 X12 X15 X16

X17 X18 X19 X20

X21 X22 X23 X26

X27 20
3.32  

1. X1  

584.591 4 p-value
0.000 050.=α p-value=0.000 0.05

 

2. X2  

9.625 12 p-value
0.649 050.=α p-value=0.649>0.05
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3. X3  

1.642 4 p-value
0.801 050.=α p-value=0.801>0.05

 

4. X4  

39.311 4 p-value
0.000 050.=α p-value=0.000 0.05

 

5. X5  

50.119 8 p-value
0.000 050.=α p-value=0.000 0.05

 

6. X6  

190.894 8 p-value
0.000 050.=α p-value=0.000 0.05

 

7. X7  

12.294 12 p-value
0.422 050.=α p-value=0.422>0.05

 

8. X8  

43.553 12 p-value
0.000 050.=α p-value=0.000 0.05

 

9. X9  
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31.712 12 p-value
0.002 050.=α p-value=0.002 0.05

 

10. X10  

22.307 12 p-value
0.034 050.=α p-value=0.034 0.05

 

11. X11  

53.899 16 p-value
0.000 050.=α p-value=0.000 0.05

 

12. X12  

66.830 12 p-value
0.000 050.=α p-value=0.000 0.05

 

13. X13  

24.509 16 p-value
0.079 050.=α p-value=0.079>0.05

 

14. X14  

15.313 16 p-value
0.502 050.=α p-value=0.502>0.05

 

15. X15  

37.818 16 p-value
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0.002 050.=α p-value=0.002 0.05
 

16. X16  

57.753 20 p-value
0.000 050.=α p-value=0.000 0.05

 

17. X17  

116.191 20 p-value
0.000 050.=α p-value=0.000 0.05

 

18. X18  

37.755 20 p-value
0.009 050.=α p-value=0.009 0.05

 

19. X19  

44.967 24 p-value
0.006 050.=α p-value=0.006 0.05

 

20. X20  

281.037 32 p-value
0.000 050.=α p-value=0.000 0.05

 

21. X21  

57.082 36 p-value
0.014 050.=α p-value=0.014 0.05
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22. X22  

146.508 52 p-value
0.000 050.=α p-value=0.000 0.05

 

23. X23  

27.149 16 p-value
0.040 050.=α p-value=0.040<0.05

 

24. X24  

15.188 16 p-value
0.511 050.=α p-value=0.511>0.05

 

25. X25  

29.081 20 p-value
0.086 050.=α p-value=0.086>0.05

 

26. X26  

30.309 12 p-value
0.003 050.=α p-value=0.003 0.05

 

27. X27  
77.700 24 p-value

0.000 050.=α p-value=0.000 0.05
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28. X28  
13.435 12 p-value

0.338 050.=α p-value=0.338>0.05
 

29. X29  
6.167 4 p-value

0.187 050.=α p-value=0.187>0.05
 

3.32  

  p-value 

X1  584.591 4 0.000  
X2  9.625 12 0.649  

X3  1.642 4 0.801  
X4  39.311 4 0.000  

X5  50.119 8 0.000  
X6 190.894 8 0.000  

X7  12.296 12 0.422  
X8  43.553 12 0.000  

X9  31.712 12 0.002  
X10  22.307 12 0.034  

X11  53.899 16 0.000  
X12  66.830 12 0.000  
X13  24.509 16 0.079  
X14  15.313 16 0.502  

X15  37.818 16 0.002  
X16  57.753 20 0.000  
X17  116.191 20 0.000  

X18  37.755 20 0.009  
X19 44.967 24 0.006  

X20  281.037 32 0.000  
X21  57.082 36 0.014  

 
 

 
 

X22  146.508 52 0.000  

p-value<0.05
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3.32  

   p-value 
 

X23  27.149 16 0.040  
X24  311.136 328 0.740  
X25  31.895 28 0.279  

X26  185.925 144 0.011  
X27  273.561 124 0.000  

X28  13.435 12 0.338  

 
 

 
 

X29  6.167 4 0.187  

p-value<0.05  

3.3  

R.A.Fisher 1936

 

p n m

iπ  , i = 1,2,3,..,m io ∑ io = 

n , i = 1,2,3,..,m  

( ) ( ) mioqXXXX ipqqq
i

q ,1,2,3,/,1,2,3, , ,,, 21 LLL === ................ (3-2) 

iµ , i = 1,2,3,… ,m

Σ  

( ) ( ) mi  X
o

n

V

i
V

i

i ,,3,2,1,1
1

L== ∑
=

µ ................................ (3-3) 



 

51             e-Thesys(93 ) 

( ) ( )( ) ( ) ( )( )∑ ∑∑
∑

⎥
⎦

⎤
⎢
⎣

⎡ ′
−−

−
=

= =

=

m

i

n

v

ii
v

ii
vm

i
i

XX
o 1 1

1
2

1 µµ

................ (3-4) 

iπ , i = 1,2,3,..,m  

( )
∑
=

= m

i
i

i

o

o
iP

1 ........................................................ (3-5) 

( ) ( )XZ i  

( ) ( ) ( ) ( ) ( ) ( )iPXXZ iiii log
2
1 11 +×××−××= ∑∑ −− µµµ

.. (3-6) 

X

i ( )iZ ( )iZ i

 

1.  

2. Ward

 

3. (Hit-ratio)
( Ex-ternal Validity)  

418
836 F
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F X2 X3 X7

X10 X12 X13 X14

X15 X19 X21 X23

X24 X25 X28 X29 15
X1

X4 X5 X6 X8

X9 X11 X16 X17

X18 X20 X22 X26

X27 14
3.33  

3.33  

  Wilks’ 
Lambda F-value p-value 

X1  0.301 483.072 0.000  
X2  0.999 0.281 0.891  

X3  0.998 0.409 0.802  
X4  0.953 10.251 0.000  

X5  0.979 4.552 0.001  
X6 0.917 18.758 0.000  

X7  0.995 0.965 0.426  
X8  0.973 5.743 0.000  

X9  0.979 4.414 0.002  
X10  0.992 1.748 0.137  

X11  0.976 5.197 0.000  
X12  0.996 0.822 0.511  
X13  0.992 1.774 0.132  
X14  0.998 0.519 0.722  

X15  0.999 0.193 0.942  
X16  0.969 6.715 0.000  
X17  0.963 8.009 0.000  

 
 

 
 

X18  0.969 6.576 0.000  

p-value<0.05  
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  Wilks’ 
Lambda F-value p-value 

X19 0.992 1.647 0.160  
X20  0.922 17.688 0.000  
X21  0.989 2.261 0.061  

 
 
 
 X22  0.972 6.047 0.000  

X23  0.993 1.456 0.214  
X24  1.000 0.054 0.995  
X25  0.989 2.256 0.061  

X26  0.987 2.820 0.024  
X27  0.963 7.886 0.000  

X28  0.997 0.584 0.674  

 
 

 
 

X29  0.993 1.544 0.187  

p-value<0.05  

3.4  

(Fuzzy 
Dephi Method)  

3.4.1  

14 1
7

110
56 48 8
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3.34  

  
 
 

 
 

 
 
 
 
 
 

 
 
 

 

 
 

3.4.2  

SOM

SOM

SOM

 

 

(Dephi Method)
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(Fuzzy Dephi Method)
(Dephi Method)

 

 

 

-
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( )AAA U,M,LA =
~

................................................. (3-7) 

( ) n,1,2,3,i,XminL AiA L== ................................... (3-8) 

( ) n
1

AnA2A1A XXXM ×××= L ................................... (3-9) 

( ) n,1,2,3,i,XmaxU AiA L== ................................ (3-10) 

A i A~ A

AiX i A AL

A AM A

AU A  

3.35 A  

  
   

A  AL  AM  AU  

 
3.1 A  

 

MA

S
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1 MA S≧ A  

2 MA S A  

MA A S  

80% [15]
 

3.4.3  

80% AM

2 4 6 8

10

 

X2 X3

X4 X6 X7 X14

X15 X18 X21 X22 X23

X24 X27 X28 X29

15 80% X1

X5 X8 X9 X10

X11 X12 X13 X16

X17 X19 X20 X25
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X26 14 80%
3.36  

3.36  

  AL  AM  AU  
 

X1  8 9.82 10  
X2  4 6.57 10  

X3  2 5.66 10  
X4  2 5.92 10  

X5  6 8.07 10  
X6 4 6.83 10  

X7  4 6.79 10  
X8  4 8.55 10  

X9  6 8.83 10  
X10  2 9.10 10  

X11  4 8.53 10  
X12  4 8.52 10  
X13  4 8.59 10  
X14  4 7.99 10  

X15  4 6.93 10  
X16  4 8.08 10  
X17  4 8.58 10  

X18  2 4.73 10  
X19 6 8.96 10  

X20  2 8.33 10  
X21  4 7.55 10  

 
 

 
 

X22  4 7.03 10  
X23  2 5.00 8  
X24  2 5.87 10  
X25  4 8.23 10  

X26  4 8.03 10  
X27  4 7.05 10  

X28  2 5.20 10  

 
 

 
 

X29  2 5.34 10  

8>AM  
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3.5  

3.2  

 

3.2  

X1 X4

X5 X6 X8 X9

X11 X16 X17 X18

X20 X22 X26 X27 14

3.37  

交叉分析  

判別分析  

專家問卷  重要影響變數
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3.37  

   
   

X1    ☆ 
X2     

X3     
X4    ☆ 

X5    ☆ 
X6   ☆ 

X7     
X8    ☆ 

X9    ☆ 
X10     

X11    ☆ 
X12     
X13     
X14     

X15     
X16    ☆ 
X17    ☆ 

X18    ☆ 
X19    

X20    ☆ 
X21     

 
 

 
 

X22    ☆ 
X23     
X24     
X25     

X26    ☆ 
X27    ☆ 

X28     

 
 

 
 

X29     

☆  

X1 X5
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X8 X9 X11 X16

X17 X20 X26 9

3.38  
3.38  

   

X1  ☆  ◎ 
X2     

X3     
X4  ☆   

X5  ☆  ◎ 
X6 ☆   

X7     
X8  ☆  ◎ 

X9  ☆  ◎ 
X10     

X11  ☆  ◎ 
X12     
X13     
X14     

X15     
X16  ☆  ◎ 
X17  ☆  ◎ 

X18  ☆   
X19    

X20  ☆  ◎ 
X21     

 
 

 
 

X22  ☆   
X23     
X24     
X25     

X26  ☆  ◎ 
X27  ☆   

X28     

 
 

 
 

X29     

◎  
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9 SOM
SOM

SOM 18
9

 

4.1  

Neural Network Parallel 
Distributed Process

Neuron
4-1  

 

4.1 , 85  

Synapse
Dendrites Soma Axon
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weight

Processing Element, PE Node  

supervised
unsupervised Haykin , 1994  

1. 

 

(1) 
 

(2)  

(3)  

2. 

 

4.2  

Teuvo Kohonen (1980)

winner-take-all
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4.2

 

 

4.2  

 

4.2.1  

(1) 
4-1  

pjni
s

xx
x

j

jij
ij ,,2,1 ,,2,1' LL ==

−
= ， ....................... (4-1) 

p
m p  
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[ ]Tmppppp xxxxx ,3,2,1, ,,,, L= ..................................... (4-2) 

m j
 l  

[ ] ljwwwww T
mjjjjj ,,3,2,1  ,,,, ,3,2,1, LL == .................. (4-3) 

(2) n η ( ) ( )nh xij ,

η ( ) ( )nh xij ,

( )nR  

(3) ( )0jw

( )0jw ( ){ }l
jjw

1
0

=

( ){ }l
jjw

1
0

=
{ }N

iix 1=

 

(4) px

px jw  

( )
2

1

1

2
,,, ⎥

⎦

⎤
⎢
⎣

⎡
−= ∑

=

m

i
ijipjp wxd

......................................... (4-4) 

jpd , px jw ipx , px i

jw ijw , i  

(5) 
winning neuron
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( ) ( ) ( ) ( ) ( ) ( ) ( )( )nwnxnhnnwnw jxijjj −+=+ ,1 η .................. (4-5) 

( )1+nw j j ( ) ( )nh xij ,

( )nη

 

(6) (2)~(5)
 

(7) 

Kohonen,1997
Haykin, 1994  

4.2.2  

 

i ijh ,

i j

ijd , i j

ijh , ijd ,

Haykin, 1994  

(1) ijh , 0, =ijd

i ijd ,  

(2) ijh , ijd ,

ijij hd ,, ，∞→ 0  
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4.3 Gaussion function Haykin , 1994  

Gaussion function ijh ,  

( ) ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−= 2

2
,

, 2
exp

σ
ij

xij

d
h

................................................ (4-6) 

σ

 

SOM

ijh , σ

σ n  

( ) L,3,2,1        exp
1

0 =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= nnn
τ

σσ
............................ (4-7) 

0σ SOM σ 1τ

 

( ) ( ) L,3,2,1        
2

exp 2

2
,

, =⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
−= n

n
d

h ij
xij σ ......................... (4-8) 

n σ
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( ) ( )nh xij ,  

 

j jw

Hebbian jw

jw

j jw

Hebbian

Hebbian ( ) jj wyg ( )jyg jy

( )jyg ( )jyg 0  

( ) 0        0 == jj yforyg ........................................... (4-9) 

j  

( ) jjjj wygxyw −=∆ η ............................................ (4-10) 

η Hebbian

4-9
( )jyg  

( ) jj yyg η= ......................................................... (4-11) 

 

( )xijj hy ,= .......................................................... (4-12) 
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( ) ( )jxijj wxhw −=∆ ,η ............................................. (4-13) 

n j ( )nw j ( )1+n

( )1+nw j  

( ) ( ) ( ) ( ) ( ) ( )( )nwxnhnnwnw jxijjj −+=+ ,1 η ................... (4-14) 

i

i iw x

4-14
( )nη 0η

n  

( ) L,3,2,1        exp
2

0 =⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−= nnn
τ

ηη
.......................... (4-15) 

2τ 4-8

4-15 Haykin, 
1994  

 

4-14

Haykin, 1994 Hagan, 1996 Zhang and Li, 1993  

( ) 

1000  
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(1) ( )nη 0.9

0.01
 

1000
9.0

2

0

=
=

τ
η

 

(2) ( )nh ij , i

( )nh ij ,

0σ

(4-16)

1τ  

0
1 log

1000
σ

τ =
......................................................... (4-16) 

( ) 

500
 

(1) ( )nη

0.01
4-15

 

(2) ( )nh ij , nh

SOM
Zhang and 

Li , 1993  
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4.2.3  

836
418 262 131

322 161 252
126 SOM

MATLAB 6.5
135 SOM

4.4
 

 

4.4 SOM  

 

18 X1

X5 X8 X9 X11

X16 X17 X20 X26

18 SOM

16 X20

X20  
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5×5
SON

25  

 

 gridtop hextop randtop
gridtop hextop

randtop
30 4.5 4.6 4.7  

 

4.5 gridtop 30  

 

4.6 hextop 30  
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4.7 randtop 30  

 

dist linkdist mandist
dist (Eculidean) linkdist

mandist Manhattan  

 

0.2 0.4 0.6 0.8 0.9
 

 

0.9  

 

Lee 1989
-0.3 0.3

 

 

1000  
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4.3  

(SOM) (unsupervised 
learning)

 

SOM

 

4.3.1  

(compactness)
(separation)

 

SOM

(silhouette coefficients) (Kaufman 
and Rousseeuw, 1990)

silhouette 
coefficients ia i
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Kaufman and Rousseeuw

ia  

∑
∈

−=
iCi

ii
i

i wx
n

a ||||1 .............................................. (4-17) 

群的群內肇事案件數量第

群的權重座標第

料群內的肇事案件輸入資被分類至第

群的內部凝聚效度第

 i n
 i w

 i x
 i a

i

i

i

i

:
:
:
:

 

in i ia i

21 aa >

(silhouette coefficients) ib

Kaufman and Rousseeuw

ib  

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

−= ∑
∈ jCj

ij
j

ji wx
n

b ||||1min
..................................... (4-18) 

群的群內肇事案件數量第

群的權重座標第

料群內的肇事案件輸入資被分類至第

群的外部區隔校度第

jn
 i w

j x
 i b

j

i

j

i

:
:

:
:

 

SOM
(average silhouette width) is
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(silhouette coefficients, SC)
 

{ } 11 ≤≤−= i
ii

ii
i s       

b,amax
a-b

s ，
................................. (4-19) 

量：該分群模式的群落數N    ,s
N

s
N

i
i∑

=

=
1

1

................. (4-20) 

( )ksSC
k

max=
..................................................... (4-21) 

SC=average( is ) silhouette 

coefficients SC [-1,1]
Kaufman and Rousseeuw

25.0≤SC  

4.3.2  

[5×5] SOM
25 135

3×3×3×5=135 SOM 45
3×3×5=45
(silhouette coefficients, SC) SC

SOM  

SOM hextop
linkdist 0.8 22 SC

0.381487 SC 4.1  
表 4.1 同向碰撞 SOM 網路之總體分群效度評估值  

 
 

 
 

 
 

 
 

 
 SC 

☆  

0.9 21 0.346043  
0.8 21 0.357692  
0.6 24 0.35123  
0.4 23 0.378762  

  
  hextop dist 

0.2 23 -0.44929  
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4.1 SOM  

 
 

 
 

 
 

 
 

 
 SC 

☆  

0.9 22 0.342697  
0.8 22 0.381487 ☆ 
0.6 23 0.340972  
0.4 21 0.363807  

linkdist

0.2 20 0.315996  
0.9 22 0.366227  
0.8 21 0.292314  
0.6 23 0.36739  
0.4 21 0.30379  

hextop 

mandist

0.2 24 0.341863  
0.9 20 0.341927  
0.8 22 0.333366  
0.6 25 0.356003  
0.4 23 0.353691  

dist 

0.2 22 0.359242  
0.9 23 -0.32234  
0.8 24 0.36667  
0.6 23 0.363199  
0.4 23 0.321323  

linkdist

0.2 25 0.359031  
0.9 22 0.358727  
0.8 20 0.325921  
0.6 22 0.31206  
0.4 21 0.340677  

gridtop 

mandist

0.2 23 0.364509  
0.9 23 0.078521  
0.8 25 0.058218  
0.6 25 -0.4885  
0.4 24 0.079201  

dist 

0.2 21 0.04242  
0.9 22 0.311686  
0.8 22 0.368019  

 
 

 
 

randtop 

linkdist
0.6 20 0.364307  
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4.1 SOM  

 
 

 
 

 
 

 
 

 
 SC 

☆  

0.4 21 0.331048  
linkdist

0.2 22 0.351682  
0.9 24 0.118312  
0.8 24 0.099764  
0.6 24 0.114148  
0.4 25 0.091717  

 
 

 
 

randtop 
mandist

0.2 24 0.128904  

SOM hextop
mandist 0.9 24 SC 0.351695

SC 4.2  
4.2 SOM  

 
 

 
 

 
 

 
 

 
 SC 

☆  

0.9 25 0.337878  
0.8 25 0.327716  
0.6 23 0.343791  
0.4 22 0.298852  

dist 

0.2 20 0.294062  
0.9 23 0.307138  
0.8 25 0.324779  
0.6 25 -0.47807  
0.4 24 0.308294  

linkdist

0.2 24 0.291979  
0.9 24 0.351695 ☆ 
0.8 23 0.28649  
0.6 24 0.319794  
0.4 25 0.269529  

hextop 

mandist

0.2 24 0.301162  
0.9 23 0.339672  
0.8 24 0.337981  
0.6 24 0.317107  
0.4 23 0.315648  

 
 

 
 

gridtop dist 

0.2 24 0.268857  
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4.2 SOM  

 
 

 
 

 
 

 
 

 
 SC 

☆  

0.9 23 0.295365  
0.8 22 0.310884  
0.6 22 0.325174  
0.4 24 0.32342  

linkdist

0.2 24 0.324575  
0.9 25 0.335155  
0.8 25 0.319936  
0.6 25 0.342904  
0.4 24 0.31131  

gridtop 

mandist

0.2 24 0.308118  
0.9 24 0.047545  
0.8 24 0.087197  
0.6 24 0.046733  
0.4 25 0.029912  

dist 

0.2 24 0.01597  
0.9 24 0.333327  
0.8 24 0.329988  
0.6 25 0.306074  
0.4 25 0.345198  

linkdist

0.2 24 0.345752  
0.9 24 0.074502  
0.8 24 0.078125  
0.6 24 0.146147  
0.4 24 0.111361  

 
 

 
 

randtop 

mandist

0.2 25 0.077395  

SOM gridtop
dist 0.4 23 SC 0.399479

SC 4.3  
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4.3 SOM  

 
 

 
 

 
 

 
 

 
 SC 

☆  

0.9 24 0.373247  
0.8 23 0.32737  
0.6 24 0.369878  
0.4 23 0.356433  

dist 

0.2 23 0.307469  
0.9 22 0.380194  
0.8 23 0.357715  
0.6 23 0.33006  
0.4 23 0.352781  

linkdist

0.2 23 0.340472  
0.9 22 0.347283 －  
0.8 24 0.36798  
0.6 22 0.374066  
0.4 24 0.354799  

hextop 

mandist

0.2 22 0.352993  
0.9 24 0.346451  
0.8 25 0.364657  
0.6 21 0.368961  
0.4 23 0.399479 ☆ 

dist 

0.2 23 0.36627  
0.9 22 0.356728  
0.8 23 0.357466  
0.6 21 0.361645  
0.4 21 0.345838  

linkdist

0.2 24 0.34767  
0.9 22 0.361049  
0.8 24 0.381145  
0.6 22 0.344082  
0.4 24 0.344986  

 
 

 
 

gridtop 

mandist

0.2 23 0.377101  
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4.3 SOM  

 
 

 
 

 
 

 
 

 
 SC 

☆  

0.9 22 0.032871  
0.8 24 0.115874  
0.6 22 0.025388  
0.4 25 0.042288  

dist 

0.2 21 0.045744  
0.9 23 0.367134  
0.8 25 0.357222  
0.6 24 0.362268  
0.4 21 0.357895  

linkdist

0.2 20 0.33534  
0.9 24 0.15448  
0.8 23 0.051454  
0.6 25 0.104867  
0.4 24 0.157775  

 
 

 
 

randtop 

mandist

0.2 23 0.132705  

135
69 22+24+23=69

22 24
23 SC

gridtop dist SC
randtop linkdist SC

randtop dist SC
4.4  



 

83             e-Thesys(93 ) 

4.4 SC  

     

dist 0.196887 0.32046 0.346879 0.288075

linkdist 0.348992 
 0.150824 0.352244 0.284020hextop 

mandist 0.334317 0.305734 0.359424 0.333158

dist 0.348846 
 0.315853 0.369164 

 0.344621

linkdist 0.217577 0.315884 0.353869 0.295777gridtop 

mandist 0.340379 0.323485 
 

0.361673 
 0.341846

dist -0.04603 
 

0.045471 
 

0.052433 
 0.017291

linkdist 0.345348 0.332068 
 0.355972 0.344463randtop 

mandist 0.110569 0.097506 0.120256 0.109444
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4.4  

418
SOM

(SC)
 

418

SOM
4.8  

 

4.8 SOM  
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4.4.1  

( )

 

 

SOM
18 18

 

( ) ( ) ( ) ( )( )18,,2,1 0000 xxxkx L= .................................. (4-22) 

( ) ,181,2,    L=ttxi ，  

 

( ) ( )kxkx i−0 ( )min∆  

( )max∆  

( ) ( )kxkx iki
−= 0minminmin∆

.................................. (4-23) 

( ) ( )kxkx iki
−= 0maxmaxmax∆

................................ (4-24) 
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( ) ( ) ( )kxkxko ii −= 0,0∆ .......................................... (4-25) 

 

( ) ( ) max
maxmin

,0
,0 ∆ρ∆

∆ρ∆
×+
×+

=
ko

kL
i

i

................................... (4-26) 

ρ 0.5 

 

( )∑
=

=
n

k
ii kL

n
r

1
,0,0

1

.................................................. (4-27) 

4.4.2  

418
17

12 14 43
SOM

 

0.8208
0.8668 0.8641

1
0.6458

0.6458

 

4.5  
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ASP Active Sever Pages, 

 

4.5.1  

SOM

4.9~4.13
 

 
4.9  
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1~100

 

21 102
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SOM 13 2
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101~200
 

27 90
98 102
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4.8  

  
  

 

    
    
    
    
    

    
    
    
    
    

    

3.  

4.9

1~100
SOM

15 5
4.9 4.9

 

25 102
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1. 836
SOM Matlab 6.5 SOM
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SOM

 

3. SOM

SOM

 

4. 836 418

 

5. 43 418
1~0.6458

0.8208 0.8668
0.8641

 

6. SC gridtop
dist SC randtop
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linkdist SC randtop
dist 1

 

5.2  
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836
418
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5. SOM
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SOM  
      

1 8 0.8032 10 5 0.9259 
1 27 0.8741 10 7 0.8648 
1 54 0.9016 10 14 0.8778 
1 60 0.8127 10 19 0.9019 
1 62 0.7312 10 23 0.8463 
1 63 0.8349 10 24 0.9019 
1 74 0.8741 10 55 0.8333 
1 83 0.7757 10 56 0.9019 
1 101 0.8053 10 65 0.8833 
1 110 0.855 10 97 0.837 
1 126 0.8519 10 99 0.8093 
2 102 0.6759 10 121 0.8685 
2 103 0.7685 11 22 0.7907 
2 111 0.7593 11 31 0.8278 
2 123 0.7407 11 33 0.8 
3 5 0.8032 11 35 0.7537 
3 7 0.7661 11 40 0.8556 
3 14 0.7069 11 46 0.8185 
3 19 0.781 11 47 0.813 
3 23 0.8011 11 78 0.763 
3 24 0.7979 11 81 0.8093 
3 55 0.8159 11 100 0.7593 
3 56 0.855 11 119 0.7778 
3 65 0.8201 11 124 0.8 
3 97 0.7302 11 131 0.8056 
3 99 0.8032 12 85 0.7439 
3 121 0.7566 13 28 0.8357 
4 85 0.8222 13 34 0.8113 
5 11 0.8333 13 115 0.9065 
5 29 0.9352 14 28 0.8241 
5 30 0.9074 14 34 0.75 
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5 58 0.7407 14 115 0.9167 
5 64 0.8333 15 5 0.8519 
5 84 0.9722 15 7 0.7907 
5 86 0.7778 15 14 0.8037 
5 95 0.7407 15 19 0.8278 
5 105 0.8611 15 23 0.8352 
5 106 0.9074 15 24 0.8278 
5 120 0.8889 15 55 0.7963 
6 5 0.7574 15 56 0.837 
6 7 0.8222 15 65 0.8463 
6 14 0.8463 15 97 0.8278 
6 19 0.7852 15 99 0.7704 
6 23 0.813 15 121 0.8315 
6 24 0.8222 16 48 0.9074 
6 55 0.7722 17 22 0.8333 
6 56 0.8963 17 31 0.8333 
6 65 0.813 17 33 0.8889 
6 97 0.7907 17 35 0.8519 
6 99 0.7667 17 40 0.6944 
6 121 0.7981 17 46 0.8611 
7 61 0.7037 17 47 0.8333 
7 71 0.7757 17 78 0.9444 
7 72 0.8423 17 81 0.7963 
7 116 0.8868 17 100 0.713 
8 85 0.7407 17 119 0.7778 
9 28 0.8833 17 124 0.7778 
9 34 0.9221 17 131 0.8056 
9 115 0.8918    

 

SOM  
      

1 21 0.9444 10 102 0.8476 
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1 43 0.8889 10 106 0.781 
1 75 0.787 10 108 0.8455 
1 144 0.7407 10 136 0.8159 
2 7 0.9259 10 139 0.8921 
2 14 0.8519 10 146 0.8571 
2 32 0.9259 6 4 0.8889 
2 38 0.9259 6 5 0.8889 
2 57 0.8889 6 18 0.9167 
2 84 0.963 6 29 0.9167 
2 85 1 6 83 0.8333 
2 119 1 6 91 0.8889 
2 132 0.8889 6 93 0.9444 
3 34 0.8241 6 104 0.9444 
3 77 0.9444 6 109 0.8519 
3 142 0.9167 6 141 0.8889 
4 2 0.9556 6 155 0.8056 
4 6 0.9556 6 159 0.9167 
4 10 0.9556 6 160 0.9444 
4 48 0.9778 6 161 0.8889 
4 64 0.9111 7 11 0.7963 
4 92 0.8127 7 68 0.7963 
4 101 1 7 70 0.8889 
4 111 0.8889 7 71 0.7778 
4 121 0.9333 7 72 0.8519 
4 129 0.8963 7 90 0.8241 
4 130 0.9683 7 95 0.7037 
5 15 0.8769  7 115 0.7963 
5 16 0.8769  7 116 0.8889 
5 36 0.8856  7 145 0.8519 
5 37 0.8856  8 20 0.8241 
5 52 0.8472  8 39 0.9352 
5 86 0.8690  8 40 0.8241 



 

111             e-Thesys(93 ) 

      
5 89 0.8518  8 79 0.8241 
5 107 0.8856  8 94 0.8241 
5 127 0.8324  8 114 0.8241 
9 12 0.8056 8 137 0.8796 
9 24 0.7593 8 151 0.8241 
9 42 0.8333 11 9 0.9556 
9 44 0.8333 11 23 0.9556 
9 45 0.7778 11 33 0.9556 
9 62 0.75 11 46 0.9778 
9 63 0.7778 11 51 0.9111 
9 69 0.7963 11 53 0.8127 
9 102 0.8148 11 99 1 
9 106 0.7685 11 124 0.8889 
9 108 0.6852 11 126 0.9333 
9 136 0.8519 11 134 0.8963 
9 139 0.7593 11 149 0.9683 
9 146 0.8241 12 8 0.8889 
10 12 0.781 12 28 0.9074 
10 24 0.8921 12 35 0.8241 
10 42 0.8667 12 87 0.9167 
10 44 0.7778 12 113 0.8426 
10 45 0.7841 12 122 0.8519 
10 62 0.7683 12 148 0.8241 
10 63 0.8349 12 153 0.8519 
10 69 0.8349 12 154 0.8333 

 

SOM  
      

1 26 0.9375 9 22 0.9167 
1 31 0.8646 9 123 0.7917 
1 56 0.875 10 1 0.9375 
1 57 0.9063 10 17 0.9063 
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1 85 0.8229 10 34 0.9375 
1 110 0.8333 10 44 0.8958 
3 25 0.6458 10 83 0.9063 
3 41 0.8125 11 52 0.75 
3 47 0.9375 11 79 0.75 
3 73 0.75 11 89 0.9583 
3 90 0.9375 11 104 0.9583 
3 96 0.7396 11 114 0.9167 
3 126 0.8125 11 121 0.875 
4 6 0.8643 12 3 0.9479 
4 19 0.9143 12 21 0.8854 
4 23 0.7821 12 28 0.7917 
4 50 0.7893 12 33 0.8958 
4 59 0.7071 12 38 0.8438 
4 71 0.825 12 63 0.8958 
4 91 0.95 12 80 0.9271 
4 112 0.8667 12 81 0.8958 
4 119 0.9143 12 84 0.9063 
5 32 0.8438 12 87 0.8854 
5 49 0.9375 12 99 0.8438 
5 76 0.8125 12 120 0.875 
5 95 0.875 12 124 0.8438 
6 52 0.9375 13 52 0.9063 
6 79 0.8333 13 79 0.8646 
6 89 0.9063 13 89 0.875 
6 104 0.9063 13 104 0.875 
6 114 0.8958 13 114 0.9063 
6 121 0.9271 13 121 0.9375 
7 43 0.9063 14 52 0.7604 
7 64 0.9375 14 79 0.6979 
7 69 0.9583 14 89 0.9167 
8 32 0.8438 14 104 0.9167 
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8 49 0.7917 14 114 0.8438 
8 76 0.8125 14 121 0.8125 
8 95 0.8125 15 102 0.9167 
9 14 0.8333 15 111 0.7083 
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