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1. The fuzzy ISODATA algorithm

1)First the samples

X19X2 """ s Xn (ij(le 7Xj29 """ ij) 9]=1
dirided k groups, obtain primary matrix
Uzl:lhj]nxk
where uj satisfied
Duy; €[0,1],i=1,2,eee Ky j=1,2,00000e ,n.
k
(2) Euijzl, J=1,20ee0ee 1.
=1
(3) Z”w’ >0, j==1,2¢+ee" k
j=1

2)The centers of clusters V;:




Where X—(XJI’XJZ,".'.' ij)

3)Fuzzy partition matrix

£ :I:Ui]?‘ :lkxn

] 1
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| X,—Vi || \
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where || X,—V,| = E (Xq—Vip)?
g=1

*
Uy =

U¢  satisfied
(D uf €[0,1], i=1,2¢0-- Kyj=1,2¢000ee ,N.

(2) Zuu =1, j=1,2¢eee

(3) Z uf >0, i=1,2¢+000 k.
j=1
(4) If max { |11i;‘ _uij|}<€

where ¢ is a positive number be before hand ,then
V =[ 0 Jkxm

and
Uf = I:uij* ]kxn

are resultsed. If not ,repeat steps 2)—4).

2. The model of forecast
First we choose the samples that sand was Liquefied
Xi, Xz, 0000, X

where each X, relied on m factors. Therefore X; is characterized by a




by a m —dimensional vettor ythat is
Xi=(Xi1,Xi2......’XiIn)’ i:l,z,lto.o.,n.

Then we apply the fuzzy ISODATA algoritj:\ to Xy, Xy,

------ » Xn. Assume that the clusters are obtained as f

OWS

Extend A ,Aj,-=ce" s Ax into fuzzy subsets in the universe of

discourse R™(R™ is a m—dimensional linear space)

Al , é2 goceeee ’ AK

and their membership functions are
él(X),éz(X), “““ 'aﬁK(X)
respectively. Set
A=DA
Thus

AGO=Y A0

Fix a level A~ Let X denote an arbitrary sample,compute the

grade of membership of X in A :
A=)

If A=)\~ then we forecast that sand will be liquefied ;if A<A-y

then we forecast that sand will be unliquefied.
we shall employ the example of earthquake app

shan in 1976. Choose samples

and 7 factors for each X;.

eared in Tang-

seismic intensity scale (Y1) ,epicentral distance (Y:),arerage

-grain diameter (Y3), nonuniform coefficient (Y3)

y ground water




level (Y5),embedment depth of sand stratum (Ys) ,standard pene-
tration ralue (Y5).

Thus X; mag be expressed as X;= (Xi1,Xip,y """ yXir),i=1,2,
...... 40
Then applying the fuzzy ISODATA algorithm tg Xi,Xz, =+,

X40,we obtain
Ar={X1},As={Xz,Xas} s As={X3} , A= {X, K12}
As={Xs} s As={Xaz2,X24,X25} yA7={X7,X15} s As={Xz}
Ag={X5,X9,X145X15} yA10=1{X10} s A11={X11, X3}

A= {Xa7, X, Xa3} » A 13= {Xi7, X185 X19 s X20Xz1]} »
A ={X23:,Xs5} s A15={X29,X30,Xz1} 5

Ats={Xs2,X25X365 X0} s A 17= {Xs7, X385 X39} -
Extend A Ap,yeeeee- yAq7 into fuzzy subsets in R

-

The membership function of A;is defined as

R IX=Vil[2, 1—=b || X—V,|| 2‘>0; D

-~ 0, 1—b, || X—V, || }<0

where b; is a parameter in the relation to the great cluster ra-
dius of center V. |

by =10000,b,=22. 22,b;=2000,b;=57. 14, b5=2000,

be=17. 83,b,=17. 83,b5=2000,by=17. 83,b,4=2000,

b;1=57. 14,b;,=17. 83,b15=7. 69,b,3=200,b;=22. 22

bi=7. 69,b,7=7. 69, |

The centers V of clusters:




0.55 0.37 0.15 0.85 0.06 0.12  0.01
0.55 0.35 0.31 0.29 0.07 0.28 0.03
0.55 0.56 0.18 0.30 0.08 0.17  0.07
0.55 0.55 0.12 0.20 0.07 0.11  0.03
0.55 0.51 0.17 0.17 0.03 0.12 0. 02
0.63 0.33 0.16 0.23 0.16 0.16 0.03
0.55 0.53 0.09 0.38 0.05 0.26 0.03
0.55 0.53 0.17 0.17 0.08 0.22 0.06
v=[0.55 0.53 0.19 0.19 0.09 0.16 | 0.02
0.55 0.55 0.13 0.28 0.08 0.32 0.08
0.55 0.53 0.16 0.19 0.08 0.29 0.06
0.63 0.29 0.16 0.23 0.09 0.29 0.01
0.63 0.78 0.15 0.22 0.19 0.37 | 0.07
0.63 0.33 0.22 0.19 0.17 0.35 0.09
0.63 0.29 0.15 0.25 0.07 0.36 0.05
0.72 0.12 0.18 0.18 0.05 0.21 0.12
0.72 0.10 0.11 0.23 0.07 0.39  0.09

Fix a level value A-=0. 6. For example ,for sample X= (0. 55,
0. 47,0. 15,0. 86,0. 06,0. 12,0. 01) ,then (1) yields

A1 (x)=1—100003<0. 000004=0. 96

ArGO=A3()= serereres =A1 (=0
Thus

AGO=VAG)=0.96

Because 0. 96>0. 6, we forecast that sand will be liquefied. It

conforms with reality.




