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The Image Noise Reduction Method Based on FCM Clustering
Prototype with Mathematical Morphology

Xiao Mansheng, Zhong Qin, Zhang Jianya, Ou Guiyuan, Li Chonggao
('School of Science and Technology, Hunan University of Technology, Zhuzhou Hunan 412008, China )

Abstract: The images from sensors often contain a lot of noise. Aiming at the limitations of two-dimensional histo-
gram algorithm which commonly used in image noise detecting and separating as well as the features of traditional FCM
clustering algorithm, a method of FCM clustering prototype initialization based on mathematical morphology is presented:
firstly, the image initial clustering cluster is determined based on the theory of mathematical morphology, and then the cluster
is processed through the algorithm of FCM. Theoretical analysis and experiment show that the approach can effectively
eliminate the image noise and has certain application value for processing the images with uniform noise background.
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Fig. 1 The process of determining clustering prototype
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Fig. 2 Comparison of image processing in noise N(0,400)
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Fig. 3 Comparison of image processing in noise N(0,900)
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Table 1 The performance comparison of two image processing
- BEFE N0, 400) BEFE N0, 900)
oy B BRARE g WA R RSy
R 58 1.42 125 3.05
R3] 412 10.06 764 18.65

FUAEIA] 2 R 3+ 2 FPEIERS AT (G o Ak B Y
ROR, LB, ASCriRpdik (k) X
PRI AR BT =4 Otsu Jiks [N, M
1AL, BT RCAIR SR R IR 50k, X
KGRI AL B TR AT —4E Otsu Ji ¥k 7351, A
EHEA SRR R AT LIE L, ESR R R
REMRRCR 2, oI R R R iy . [
i, ELPREBCREY, BRI RA KB
R R, PR R A S P 5 2k A TIPS R 20 o
ScEe s, 2 A5 IEAL B BB R E 2RV,
AETH L SEI A BT SK ,  RIH S 06 95 A X Ak P i) 2
fresse.

4 Z5iE

B 4k H5 P Otsu JTIEFER A I Fom
RIFERL, BRI T — AR TR B m BRI
IR 5, DA i AR BBOR 28 IR B 1k 2
B, b oM RIS RO R LU IE RIS ET e
MR, S T TARRCR. it SRR R
1, 205 EE AT RSN Hh R B R i,
Ab PR H AR R A TERE AL T 4 BT 1 Otsu 3
o WL, 207 AR S PR PG R M Ak B A — RE Y
IO AL o

% 3k

0] B R BIBEIS, B K, S SETARBRE 2 4
Otsu 73 BT ko [0). SHEHL RS, 2009, 26(4) :
1544-1545.

Xiao Gang. Ying Xiaofang, Gao Fei> et al. 2D Otsu

Method Based on Difference of Gray-Level Histogram[J].
Application Research of Computers. 2009, 26(4) : 1544-
1545.

TRIPE, W8, P8R 4k Otsu FIE N Y EZEHUR
RPN ). B, 2007, 33(9): 968-971.
Wang Haiyang, Pan Delus Xia Deshen. A Fast Algorithm
for Two-Dimensional Otsu Adaptive Threshold Algorithm
[J]. Acta Automatica Sinica> 2007, 33(9) : 968-971.
Michielsen K> Raedt H De. Integral-Geometry Mor-
phological Image Analysis[J]. Physics Reports> 2001, 347
(6) : 461-538.

e, FOfh, RIR, & ETEIGHBEORK K
BRI BT k), R4 TR S THA, 2003,
25(9) + 1156-1160.

Zhang Hanhua, Wang Wei, Jiang Weidong, et al.
Classification of Air Targets Using Image Description
Technique Based on a Non-Coherent Radar[J]. Systems
Engineering and Electronics> 2003, 25(9) : 1156-1160.
Zou Kaiqi- Wang Zhiping> Hu Ming. An New Initialization
Method for Fuzzy C-Means Algorithm[J].
Optimization and Decision Making, 2008, 7(4) : 409-
416.

Kim D W, Lee KH:> Lee D. On Cluster Validity Index for
Estimation of the Optimal Number of Fuzzy Clusters[J].
Pattern Recognition. 2004, 37(10) : 2009-2025.
FRoR W, TR B TR A b S5 TR W AT WE S 07,
HEHLE:, 2002, 29(7): 113-115

Guo Jinfeng, Lin Xudong. The Analysis and Study of

Fuzzy

Structure Element of Mathematical Morphology[J].
Computer Science> 2002, 29(7) : 113-115.

BTN, RO SR 2R M S M, P22 P& L TR
R RAL, 2004: 98-99.

Gao Xinbo. Fuzzy Cluster Analysis and Its Applications
[M]. Xi'an : Xi'an Electronic and Science University Press
2004: 98-99.

Bouaynaya N, Charif C M> Schonfeid D. Theoretical
Foundations of Spatially Variant Mathematical Morphology
Part I: Binary Images[J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2008, 30(5) : 823-
836.

(FriEsm . SRA4E)



