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Table 1 Comparison of the image segmentation

effects of two algorithms

(¢) KWIFCM &%

i, B 1% Hox FEE/s EHHE R/ %
FCM 5.233 88.00
pen
KWIFCM 9.381 90. 67
FCM 6.435 81. 67
pepper
KWIFCM 9.817 91. 67
FCM 6.278 81. 81
lena
KWIFCM 12.354 89.17
(e) FCM &% (f) KWIFCM E % . FOM 6. 480 79. 89
Z] R e Z] pen R
5 lena ERSAMRE KWIFCM 9.177 89.33
Fig. 5 Comparison of lena image split effect ) FCM 4.759 80. 17
pepper A%k B
KWIFCM 8. 851 93.03
FCM 5.103 81.74

lena A A
KWIFCM 10. 198 90. 34
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Table 2 Comparison of the number of iterations

of two algorithms

X A 1R FCM KWIFCM
pen 24 15
pen A% B 29 17
pepper 23 16
pepper %k E 22 15
lena 30 14
lena A B 31 17
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Fig. 8 Comparison of segmentation of lena images

when the intensity of impulse noise is 0. 1
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Table 3 Comparison of the split effect of four algorithms

under impulse noise (10 randomized experiments)

MIXBEE  Hx FHBREE/s FHEHSBHE/

FCM 7.112 85. 89
pepper  IFCM 11. 195 90. 64
e KFCM 4.234 85. 06
KWIFCM 14.220 92.17
FCM 5.145 83.75
lena IFCM 12.037 91.78
Mk KFCM 3.250 86. 09
KWIFCM 13.737 92.82

PR R R R P X A B SR 2R, SRR UG, BB
TR R B4 3 L3
R4 ATEEI RS EK S BN RE
HEGEE B TS E
Table 4 The mean grayness, standard deviation, entropy
and average gradient when using four algorithms

to split images under impluse noise

X B A% ik R Ao £
FCM 109. 66 97.42

IFCM 110. 66 102. 49

pepper fa%k B

KFCM 105.03 51.99

KWIFCM 123. 06 126. 84

FCM 103. 11 94.23

[FCM 96. 31 96. 96

lena Am= B

KFCM 96. 17 47.40

KWIFCM 95.07 123.01

RS54 METEITHIELIRFS EIG BIHE IR
Table 5 Entropy and average gradient when using four
algorithms to split images under impulse noise
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FCM 1.53 36. 26
i IFCM 1.97 40. 63
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KFCM 1.91 20. 41
KWIFCM 1.17 42.57
FCM 1.49 39.16
. IFCM 1.94 42.12
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KFCM 1.81 20.08
KWIFCM 1.02 51. 86
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Research and Application of Image Segmentation Based on
Improved FCM Algorithm

ZHU Kai—Jun

(School of Electrical and Information Engineering, Anhui University of Science and Technology,

Anhui Huainan 232001, China)

Abstract; In view of the problem that the improved algorithms based on FCM can not solve the problem of

accuracy and speed of image segmentation, an improved algorithm based on FCM is proposed to efficiently segment

images. An inhibitor is added to the algorithm to increase the clustering rate of the algorithm. Weighted fuzzy

factors are added to the target function of the original KFCM algorithm to increase the spatial information of pixels to

solve the problem of segmentation accuracy of the algorithm. It can be seen from the graphs of the comparison

experiments that the improved algorithm has a better effect on the original image segmentation, and the effect of

noise suppression is more obvious. Through the experimental data of the introduced evaluation index, it can be seen

intuitively that the improved algorithm not only has better segmentation performance for the original gray image and

noise image, but also has better robustness and inhibition for noise and isolated points. It shows that the improved

algorithm can greatly improve people’s work efficiency, and proposes a way of thinking and direction for people to

improve again in the future.

Key words:fuzzy clustering; image segmentation; FCM; IFCM; KFCM; spatial information
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