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Improvement of fuzzy c-means classifier with respect to precision and functions

Ichihashi, Hidetomo
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Fuzzy c-Means based Classifier (FCMC) is a simple approach to classification based
on the clustering and parameter optimization methods. The training time and testing time of FCMC are sign
ificantly improved. FCMC and the state of the art classifier: LibSVM are compared. The two parameters are
automatically optimized by the revised random search approach. When the number of training samples is more
than a million, the total training time for FCMC is estimated to be two to three orders of magnitude smal
ler than LibSWM, while FCMC achieves the same level of classification accuracy with LibSVM.
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training sample 200,000, test sample 70,000, feature dimension : 50

FOMC (c=16) LibSVM
best hyper-parameter m=0.1929, y=14.4254 C= 358, g= 540
test error 0.51% 0.39%

total training time

85.8+32.24+37.5=155.5s

estimated training time (50 times)

78531.0s [21.8]

FCMC (¢=32) FCMC (c=64)
best Lyper-parameter m=0.1219, v=8.5049 m=0.1913, 7=15.4249
test error 0.31% 0.36%

total training time

154.6+63.4+62.3=280.3s

293.14+127.7+113.6=534.45 [0.15h]

20

hyper-
parameter

test error

total time

®

1.5

LibSvM

LibSWM
FCMC
LibSVM | kd(c=32) | PCA(c=32)
C=134 m=0.1131 m=0.1569
g=496  y=8.4473 y=11.6914
0.39% 0.45% 0.35%
520065 76.0s 87.0s
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hyper- m=0.6916 m=0.6114
parameter v=3.2813  y=2.8762
524% 4.98% 493%
total time 618000s 22.9s 23.2s
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best hyper-parameter ;ij? ‘1,);613 (;zzi ?)
test error 0.35% 0.39%
test time(MATLAB) 0.883ms,
test time(revised code) 0.221ms 1.510ms

Compare to LIBSVM

Compare to MATLAB

7 times faster 4 times faster
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~ m=0.6144 C=100
best hyper-parameter 28762 1l
test error 4.93% 5.40%
test time(MATLAB) 0.109ms.
test time(revised code) 0.003ms 0.573ms
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190 times faster 36 times faster
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