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E7.MR. ET. MV. ALMIEL# R il 1HE.
R2 FET Bk BIE R L
Concepts Names Minimum Maximum Clustering centers c¢;
C, MR 2.36 2.60 [2.3985, 2.4236, 2.4547, 2.4967, 2.5752]
C, ET (°C) 949 970 [950.33, 956.51, 959.79, 962.59, 966.81]
Cs MV (V) 3.9746 4.1219 [4.0357, 4.0665, 4.0994]
C, AL (cm) 27 30 [27.9219, 28.9931, 29.9964]
Cs EL (cm) 14 22 [15.4547,17.4399, 19.9062]
Cs >AMR 0.2 0.19 [-0.132527,-0.009562, 0.092622]
C, YAET (°C) -12 12 [-6.7340332, 1.151452, 6.927109]
Cy YAMV (V) —0.118 0.092 [-0.0274, 0.0104, 0.0650]
C, > AAL (cm) -2 3 [-1.1714,0.0113, 1.1817]
Cy > AEL (cm) -7 4 [-4.1944,-0.7519, 2.0486]
Cy AFA (kg) 7.2 27 [8.585,12.595, 16.101, 18.512, 22.587]
Cp SV (V) 4.025 4.037 [4.0264, 4.0329, 4.0357]
Cis TA (kg) 2833 3327 [2893.1,2988.1, 3066.1, 3159.2, 3291.5]
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s PG ClassAmbiguity WithP SNAZT B 43 S S PR 16: end for
o muEBRIUESE ) RIBEL . muF NI SRR 17: for each parent node do

. 18: G_CE = AMBIGUITY (FuzzyEvidence C_mu, D,;, D,);
o muCHBAIIRIRIEEL 19:  for each fuzzy partition of each parent node and child node do
20: G_A;_A,, = ClassAmbiguity WithP(muk, muF, muC);
21: end for
22: [childnode_4,, min index_min] = min(G_4, 4,,);
23: if childnode_A,, min < G_CE_A,, then
24: fprintf(‘ The child node of 4,,, is %s’);

Algorithm 1. Main function.

Input: Dataset of attributes and classification D,, D, parameters a, /3
Output: Fuzzy value
1: for each data D, do

25: end if
2: if DA(i,j) < a then 26: end for
30 Dain)) = 0; :
4: end if H T A A AR I & R S S 2R PR AN BOR N BN 1 =)
> end for PR, —LBR 4 2 . T AR R AR R R T, AN
6: for each attribute A; do - o b g o e g
7: G_A,= GGiguiy(D.iis Do) C;‘E!;Drﬁ‘l Cj7 Cj &E&Drﬁj Cio EE :J:*%ﬁﬂ {%ﬁﬁiﬂﬁﬁz T j(% E@*%
8: value_d, = min(G_4,); BRI, BT R 25 5 5 2 ORI AS (3] £ B A R0 o
9: fprintf(‘ The rootnode is A4,);

o ! S LI P T o AL S8R I LR B, 1 F
: for each fuzzy partition of root node do
11: S A, C(i) = subsethoodA_B(D,;, Denyr m5); i

12: ifmax(S_4, €)= then « If C, is high and C, is high and C, is normal and C, is
13:  fprintf(‘The leaf node of each fuzzy partition of root node is’);

14: end if low then C,, is very high;

15: end for » If C, is very high and C, is normal and C; is high and




C, is low and C, is high then C,; is very high;

» If C, is high and C, is very low and C; is high and C,,
is low then C,; is very high;

» If Cyis low and C, is normal and Cg is high and C, is
high and Cj is high and C, is high then C,; is very low;

» If C; is low and C; is high then C,; is high.

» If C,is high and C, is normal and C; is high and C; is
high then C,, is low;

» If C; is normal and C, is normal and C, is normal and
C, is high and C, is low then C,, is high;

o If Cq is high and C,, is low then C,; is low;

* If C,, is normal and C; is low and C, is high then C,, is
high.

Algorithm 2. Classification ambiguity function.

Input: Fuzzy memberships fuzzy events D and C
Output: The classification ambiguity

1: function G_A4; = GG piguiey(Das De)

2: for dataset DD do

3: Dy, column =sum(D,,)

4: subsethood A, ;) = subsethoodA B(D,:, i), D¢,);
5: end for

6: weights A,= D,; column/sum_A;

7: G_A,=weights_A," (ambiguity(subsethood_A (i, :) = max(subsethood_
A)); ns,, ns)));

8: end function

Algorithm 3. Classifying the possibility function.

Input: Fuzzy memberships of evidence, categories and numbers of catego-
ries

Output: Possibility of Classifying an object to class C;

1: function FuzzyEvidence CE = FuzzyEvidence C_mu(muE, muC, C)

2: for each D, do

3: subsethood temp(i) = subsethoodA B(muE, muC(:, i), size(muC, 1));

4: end for

5: FuzzyEvidence CE = subsethood _temp/max(subsethood_temp);

6: end function

Algorithm 4. Subsethood function.

Input: Fuzzy memberships of A, B, and number of instances, N
Output: The subsethood between A and B

1: function subsethood AB = subsethoodA_ B(muA, muB, N)
2: for each D, do

3: val(:, j) = min(muA, muB(:, j));

4: end for

5: subsethood_AB=sum(val)/sum(muA,);

6: end function

Algorithm 5. Ambiguity function.

Input: Fuzzy memberships of A, number of categories of A and B
Output: Ambiguity of B

1: function E_A = ambiguity(muA, nA, nB)

2: The sorting result p; A4, = sort(muA, 2, ‘descend’);

3:p A4, (¢,nB+1)=0;

4: for each sort results do

5. E a Aj(:, i) = (pi_Ai (:,i)—pi Ai(;, i+ 1)) " log(i);

6: end for

7:E_A=sum(E_a_A; 2);

8: end function

Algorithm 6. Classification ambiguity with fuzzy partitioning.

Input: Fuzzy memberships of E, P, numbers of partitioning and instances
Output: Classification ambiguity with fuzzy partitioning

1: function G_P_F = ClassAmbiguity WithP(muE, muF, muC, K, N)

2: for each D, do

3: M _E, F(:, k) = min(muE(:, k) , muF);,

4: w E F(k)=sum(M _E, F)=sum(M _FE; F sum, 2);

5: G _E, F(k)=subsethoodA B(M_E, F(:, k), muC, size(muC, 2));

6: end for

7:G P F=wEF GE_F;

8: end function
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B9, HiF A AL AR TR R SRR A 2

A Afinal — Drange
rell =77 H
Urange — Drange

X (Amax - Amin) + Amin 20)

R A WS RS AT S BB A e IR
T 0L T A SR AE
TR E N s AT HTR:
Ainisial = [ 0.1618,0.6190,0.5588,0.6667,0.1250, 0.0769
—0.0833,-0.0324,0.2000, —0.0910, 0.6455
0.8330,0.1478]

WIS F
e —1
&) =@y
1A g BB AT R RO, Agsra
T STAM&HAME .
Afinaista = [0.5663, 0.8121, 0.8710, 0.1220, 0.2892,
0.0950, — 0.0817, 0.2631, 0.6934, —0.1298,
0.6000, 0.7883, 0.5879]

T L A AL A AR 3 i

£ TSTA. FCM 2 21 4 R E10fis. N T 5
STAATELER, %+ 1 Dickerson fl1Kosko [48] & Hi K% 4>

Hebbian%>] (DHL) %%, ZRWE1FIR, A 500K

PIEATHSEEE R SRR, EHE2ERZIE, BRhA

FNEIE B — P X, T T STA 7 ZEHEAT 16 A

1iﬂq J:ﬁ E/‘JAinitial ’ Afinal,DNL 11[1 TF ﬁ % :
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0.6000, 0.3547, 0.4437, 0.3046, —0.0673,
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MEN2F LA, FETRFE T (PSO) HikIFE
W37TUGEAUG, B S B S B — N R ) X AR
Ay FHFEE LT, 25T PSO I BE Ay pso W1 F :
Asinaipso = [0.3481, 0.9460, 0.8624, 0.0477, 0.6316,

0.6609, 0.4790, 0.5618, 0.1174, —0.1409,
0.4041, 0.1020, 0.3381]

BI3 M IEAR100 0 45 51, (5740505, T
A GHRWSOEEEAG, WSRE. 75 Bl A, KT
BT GA MBI R A SH A o W0 T :
Apnaica = [0.8537, 0.75, 0.934, 0.5828, 0.7644, 0.5460,

0.5237, 0.5670, 0.4524, 0.0295, 0.4049
0.0818, 0.4187]
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K3 KT EOH 1 s AL E

Nodes  C, C, c, C, C, C, C, C, C, Cy C, C, C,
C, 0 03852 0 0 0 01932 0 0 0 0 07515  0.0005 0
C, 0.1587 0 0.0157  0.0045 02789  0.0956 03707 0 0 0 0.5664  0.0082  —0.8986
C, 07577 02198 0 ~0.9733  0.0016 0 0 0.6807 0 0 0.0591  —0.5183 —0.0759
C, ~0.0883  0.1985  0.9655 0 0 0 0 0 09332 0 —0.4101 03067 04516
C, 0 0.6874 09975 0 0 0 0 0 0 0.0905 0 0 ~0.0069
C, 0 0 0 0 0 0 0.11 0 0 0 07233 0.0299 0
C, 00299 0 0 0 0 09175 0 09771  0.0012 08652  0.1644  —0.0444 —0.1181
C, 0.0018 0 0 0 0 0 0064 0 ~0.8566 —0.8986  0.0938  —0.0085 —0.0683
C, 0 0515 0 0 0 0 ~0.7632  0.1832 0 0 ~0.6158 02322 0.8993
C, 0 0 0 0 0 0 08998 03719 0 0 0 0 ~0.9210
C, 0 0 0 0 0 0 0 0 0 0 0 02277 —0.0042
C, 0 0 0 0 0 0 0 0 0 0 ~0.2555 0 0.0638
C, 0 0 0 0 0 0 0 0 0 0 ~0.3092 09766 0
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R4 ST IERYIGE G SR S HIEMMPAE

Learning algorithm Existing strategies
MPAE
STA DHL PSO GA LP Fuzzy control
Initial structure using FKM 10.1028 16.7194 11.2917 14.3077 — —
Initial structure using EFKM 10.0766 15.0187 10.1657 14.0593 — —
Amended structure 6.2521 13.9768 7.6852 9.6341 15.1288 13.4102
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