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Abstract: In view of the good properties of the extreme learning machine(ELM) feature mapping, a novel technique of
constructing to condensed hidden feature space is proposed by combining principal component analysis(PCA) with ELM
feature mapping. The cascaded hidden space fuzzy C' means clustering algorithm is proposed to improve the learning

ability of the non-linear data. Experimental results show that the proposed algorithm is not only efficient and robust for

high-dimension data, but also insensitive to the fuzzy index of fuzzy clustering algorithms.
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YERT 60 4E. 1 T FAN[F] S8 3 HO 5 R BRI RS i,
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*1 LHEHES

MR PEAKC BRAEs FKmim P
n d ¢ PCA-FCM CHS-FCM
IRIS 150 4 3 2 3
X8D5K 1000 8 5 3 4
Libras movement 360 90 15 5 5
SC1 200 60 2 4 5
Nev) 300 60 3 4 4
F2 ELWFE
et ) il &
CPU Intel(R)Core(TM) i5-4590 3.30 GHz
WAE 8.00GB
BIERG 64bit Windows7
L ] Matlab R2012a
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FCM0! TR RIEAREL 200 10, SR E 1e-5, BEMITREL m = 2
HS.FCM 3L BLM B3 ) W 5 07 FCM 53, BEHLELM Ba 5 AL 089 1000, Hih e SR Sigmoid bR 40
FCM e KIS ARIREL 200 21X, WSLBIME 1e-5, BRITE S m = 2
PCA-FCM  ifiif PCA FFEARINUG $AT FCM 53k, PCA $RIURFAE R 1; FCM s KIS ARUEL 200 I, S Te-5, BT KLm = 2
DD i — a5l
KFCM-F R AR 200, YTSBIfE 1e-5, BUIFEXL m = 2, BN (@) Fr, B350k o2 = =222 #H5fHh
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FCM i KIEAKH 200 7K, W SKBIMH 1e-5, BEMITR B m = 2
F4 TEHBEEPHEEXMTREER
Ko TERER IR FCM HS-FCM PCA-FCM KFCM-F CHS-FCM
NMI_mean 0.7321 0.7265 07212 0.7406 0.7684
IRIS NMLstd 0.0432 0.0131 0.0208 0.0427 0.0011
RI_mean 0.8515 0.8327 0.8797 0.8587 0.8737
RLstd 0.0436 0.0103 0.0032 0.0217 0.0016
NMI_mean 0.8957 0.8769 0.8775 0.8291 0.8942
X8D5K NMLstd 0.0103 0.014 1 0.0121 0.0127 0.0168
RI_mean 0.8879 0.9145 0.8945 0.8814 0.9272
RIstd 0.0055 0.0018 0.0104 0.0105 0.0055
NMI_mean 0.3122 0.4052 0.4008 0.4305 0.567 6
Libras movement NMLstd 0.0376 0.0252 0.0413 0.0313 0.0132
RImean 0.7328 0.776 2 0.7099 0.7327 0.7411
RLstd 0.024 1 0.0212 0.0408 0.0237 0.0025
NMI_mean 0.906 5 0.9013 0.9029 0.9165 0.9188
sCl NMLstd 0.0135 0.043 1 0.0324 0.0142 0.0247
RImean 0.9733 0.9655 0.9348 0.9712 0.9822
RLstd 0.0227 0.0214 0.0312 0.0326 0.0057
NMI_mean 0.7289 0.7355 0.7267 0.744 1 0.7652
SC2 NMLstd 0.0216 0.0343 0.0232 0.0138 0.0114
RI_mean 0.7487 07421 0.7245 0.7612 0.770 1
RIstd 0.024 1 0.0203 0.0375 0.0154 0.0223
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# 5 CHS-FCM 5 HS-FCM 7EE 353 F2 8 Z= Xt bt

Kol FCM S B2 it 75 1B [1) /s Fe -1y i 3 NMI_mean RI_mean
HS-FCM CHS-FCM HS-FCM  CHS-FCM HS-FCM CHS-FCM HS-FCM CHS-FCM
IRIS 0.1556 0.006 1 1000 1000 0.7265 0.7684 0.8327 0.8737
0.3695 0.0192 2000 2000 0.7282 0.7352 0.8215 0.8562
X8D5K 2.1263 0.0199 1000 1000 0.8769 0.8942 0.9145 0.9272
4.9978 0.0498 2000 2000 0.9012 0.8949 0.9507 0.9406
Libras movement 0.1212 0.0013 1000 1000 0.4052 0.567 6 0.776 2 0.7411
0.2783 0.0024 2000 2000 0.4324 0.5579 0.7554 0.756 5
scl 0.0102 0.0003 1000 1000 0.9013 0.9188 0.9655 0.9822
0.0209 0.0007 2000 2000 0.9027 0.9014 0.9467 0.9356
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