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Abstract: In this paper a new robust fuzzy clustering neural networks (RFCNN) is presented to resolve the
sensitivity of the fuzzy clustering neural network (FCNN) to outliers in real datasets. The new objective function of
RFCNN is obtained by introducing Vapnik’s s-insensitive loss function, and RFCNN's update rules are derived by
using Lagrange optimization theory. Compared with the FCNN algorithm, RFCNN is much more robust to outliers
in the datasets. Experimental results demonstrate the effectiveness of RFCNN.
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Tablel Performance comparison between FCNN and RFCNN on the artificial dataset
1 FCNN RFCNN
Outlier number RFCNN AV
y 0.001 0.5 2 4 6 8 100 -
0 27413 12360 0.8759 01008 01364 02886  0.2886 0.1349
3 29041 12360 0.8784 01008 01364 02886  0.2886 0.1349
6 29041 12360 0.8784 01008 01364 02886  0.2886 0.1415
9 29041 12360 0.8784  0.0720 01364 02886  0.2886 59821
12 2.904 1 16786  0.8784 01251 01364 02886  0.2886 5.982 6
2. IRIS ARIS 3 :setosa,versicolor,virginica,
50. 3 4 ) 3 ,
,setosa ,versicolor  virginica RFCNN FCNN , RFCNN
20 ,FCNN 300 (30.4)
(5-0.3), o 1.5. (6,-1)
2 FCNN RFCNN v
Fig.3 Distribution of data along the 3rd and the 4th dimensions in dataset IRIS
3 3 4 IRIS
Table2 The performance comparison between FCNN and RFCNN on dataset IRIS
2 FCNN RFCNN IRIS
Outlier
number jir ChIN AV FCNN 4V
y 0.000 1 1 4 6 8 10 15 20 100
0 2.8897 28287 21830 00874 00523 00764 00839 00951  0.0951 0.259 8
2 2.864 9 28287 22286 00874 00523 00764 00839 01422 01422 0.259 8
4 2.8649 29619 22744 00874 00523 01128 00839 00951  0.0951 0.245 3
6 2.864 9 29619 23013 01206 00681 01128 00839 00951  0.0951 0.2377
8 2.864 9 28229 23478 01206 00681 01128 00839 00951  0.0951 0.2380
10 2.8649 28229 23482 01206 00681 01128 00839 00951  0.0951 0.2540
12 2.8649 28229 23482 016262 00681 01128 00839 00951  0.0951 0.2705
14 2.864 9 28229 23482 016262 00681 01128 00839 00951  0.0951 0.287 4
16 2.864 9 28229 22079 0.16262 00681 01128 00628 00951  0.0951 0.304 8
18 2.864 9 28229 26054 014678 01074 01128 00628 00951  0.0951 0.3227
20 2.864 9 28229 26054 014678 01074 01128 00628 0.0951  0.0951 0.3411
2 ,FCNN , , AV
% RFCNN y>6 ,RFCNN AV
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