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Abstract; Due to the uncertainty , multidimensionality and significant difference of the evaluation
samples of green process, a novel algorithm of kernel-based fuzzy possibilistic clustering was
proposed in order to achieve reasonable sample classification. Kernel fuzzy clustering, possibilistic
clustering and subtraction clustering were combined to improve the accuracy of clustering and
cluster validity index was used as the classification condition to obtain the optimal classification
number. The simulation results showed that this algorithm has good validity and robustness. When
the algorithm is applied to classify the evaluation samples of green process, good classification
effects are gained, which verifies its practicability.
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Fig. 1 Membership function distribution after clustering
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Table 1 Change of PBMF for iris data set clustering
RRH 2 3 4
PBMF 1.2878 1.4254 1.1938
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Table 2 Clustering results of iris data set

(=R7R BRI EARREL rRRET Rl s

FCM 20(26) 21 0. 094

KFCM 12(28) 11 0. 088
NKPFCM 8(15) 20 0. 098

SR e A A SRR X wine B e
Ayt k4 R n 3% 3 T s, DR 3 Wl R,
NKPFCM 5% e A BRI RIS MR o

3 Wine HiEEMBELRER
Table 3 Clustering results of wine data set
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FCM 26(53) 51 0. 156

KFCM 47(70) 59 0.172
NKPFCM 20(43) 51 0. 168
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Fig. 2 Anti-noise-proof features of two sample sets
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Table 4 Grinding process evaluation indexes
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Table 5 Quantized values of grinding process samples

n X X, Xy X, X; X, X, Xg X, X, X, X,
1 3 5 78 3 0.0184.5 1 6.15.4 42.01.4 1
2 7 5 8 5 0.0123.0 3 5.25.1 40.01.2 3
31 3 75 3 0.0093.0 1 5.04.8 35.01.11
4 5 7 8 5 0.0164.0 3 5.55.6 45.01.4 3
5 5 5 78 5 0.0143.5 3 5.25.239.01.31
6 5 5 8 3 0.0153.5 3 6.05.9 42.51.21
7 3 7 80 3 0.0194.5 1 545.540.51.4 1
8§ 7 5 78 7 0.0113.0 3 5.05.0 40.01.13
9 7 5 8 5 0.0164.0 3 5.55.3 37.01.33
10 3 7 65 3 0.0184.5 1 6.06.2 35.51.4 1
11 7 5 8 7 0.0134.5 3 5.45.3 40.51.23
12 5 5 68 5 0.0153.5 3 5.86.0 37.51.3 1
13 3 5 65 5 0.0174.0 3 6.05.4 35.0 1.4 1
14 3 7 78 5 0.0205.0 1 6.56.0 50.0 1.5 1
157 5 90 5 0.0113.0 3 555.2 39.01.13
16 3 5 65 5 0.0194.5 1 6.56.3 38.51.41
17 3 7 8 3 0.0184.5 3 6.35.9 54.51.41
18 7 9 76 5 0.0103.0 5 5.05.2 48.01.13
19 3 5 76 5 0.0174.0 1 6.05.9 38.51.4 1
2005 5 69 5 0.0164.0 5 5.65.5 42.01.31
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Table 6 Change of PBMF for data set clustering

R 2 3 4 5 6
PBMF 0.3859 0.9744 0.5656 0.5435 0.48762
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Table 7 Sample clustering results

RPN HEAS

2£—.3,10,12,13,16,20
KFCM *#-.2,5,6,7,9,11,15,19
#=.1,4,8,14 17,18

2%—.10,12,13,16,20
NKPFCM  2%7.2,5,6,9,11,15
%=.1,3,4,7,8,14,17,18,19
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Table 8 Classification performance comparison

Ak EARIR AL B AR R SR 22 PBMF
KFCM 28 0. 000 008 0.905 721
NKPFCM 31 0. 000 003 0. 974 402
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