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A Single-point Approximation Weighted Fuzzy C-means Clustering
Method for Classifying Remote Sensing Images

HAN Min, FAN Jian-chao
( School of Electronic and Information Engineering, Dalian University of Technology, Dalian 116023 )

Abstract Focusing on the fuzzy C-means algorithm’ s problem that the cluster quality is greatly affected by the data
distribution and the stochastic initializing the centrals of cluster, a single-point approximation weighted fuzzy C-means
algorithm is proposed by using the part of prior samples information. After the probability statistics of original data is
conducted, the weights of data attribute are designed to adjust to the uniform distribution, and then are added in the process
of cyclic iteration. What’ s more, in order to significantly improve the convergence speed and the cluster precision, the
proper initial cluster centers are chosen by the single adjustment algorithm, which can also overcome the selection influence
of prior samples. In addition, combined with the characteristics of remote sensing data, the modified algorithm is updated
for remote sensing image cluster. With the comparison experiment of the UCI data sets and the Zhalong wetland remote
sensing data, the real validity of proposed algorithm is proved.
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Fig. 1 The influence of initial centers for clustering
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Fig. 3  The original remote sensing image of Zhalong
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Tab.5 The comparison of producer accuracy

ARSI ISHEE (% )
2 )

FCM urcm®  crem!! SWFCM
b 80. 27 85.98 81.32 98. 03
HiHl 43.53 54.06 45. 44 65. 54
AR 86. 82 70. 41 83.55 90. 72
7K 78 % 19.73 88. 64 89. 89 87.02
£ R 90. 80 90. 80 90. 80 91.62
KAk 81.89 89. 44 91.76 96. 98
Tie 61.58 79. 49 78.38 77.22
KBEX 95.50 79. 47 94.37 100. 00

& 6 Kappa ZHINBEBEHLER

Tab. 6 The comparison of Kappa and overall accuracy

gk FCM urcm®  cremt?! SWFCM
HARKE BE (% ) 77.38 83.29 81.56 90. 92
Kappa % %[ 0.6865 0.7554 0.736 4 0.841 2
A\
5 & it

ASSCHR T — S A B S BN AR C
WESE (SWFCM) , 3f LILHL &5 2% > 1 i 8 UCT %
Y6 HE AL e 18 b 3 SRR S AT T S8 AT
SWEFCM 557k AT LAY 5 i >R FH A8 23 2 0 M T L 55



2340

SIS PP

%14 %

B 0k i 57 B T M AR, I R 4R R IR B0
Afi [ B 1) B o5 8 2 R A5 B 2 F S bR 28 1 v
N PEGIR G B3 RV N 7 NV TR e NG T T = 7
R A R B AROKS B R Kappa REL, AT AE— &
TR 1okt G B A R BB AR /0N, DT W] 45 3 42 Ry S A A
i A At Bk Y L A AT DUIE B, SWFCM 4%
B v IR T BCHE SR G o3 A R SR I 2 L 1
M), AN AN EL A e e A SR 2R B i EL b T A
WSS B, I 76 R AT S Bk 1 2 Jk P A i 4 3R S 1 Ak
B FE R AR ) T ARG /Y N o

% %% 3k ( References)

1 Tong Qing-xi, Zhang Bing, Zheng Lan-fen. High Spectrum Remote
Sensing-Principle, Technology and Application[ M ]. Beijing: High
Education Press, 2006 184-192. [ # JK#&, 5kt A2 08 . Bk
MR R G IM]. dbat: &S HF kL, 2006
184-192. ]

2 Ledoux J. Filtering and the EM-algorithm for the Markovian arrival
process[ J]. Communications in Statistics-theory and Methods, 2007 ,
36(14) . 2577-2593.

3 Cannon R L, Dave J V, Bezdek J C, et al. Segmentation of a
thematic mapper image using the fuzzy C-means clustering algorithm
[J]. IEEE Transactions on Geoscience and Remote Sensing, 1986,
GE-24(3) : 400-407.

4 Wen Y C, Isabelle C. Modified fuzzy C-means classification

technique for mapping vague wetlands using Landsat ETM + imagery

[J]. Hydrological Processes, 2006, 20(17) : 3623-3634.

5 Gath I, Geva A B. Unsupervised optimal fuzzy clustering[ J]. IEEE

Transactions on Pattern Analysis and Machine Intelligence, 1989,
11(7): 773-781.

Lin Kai-yan, Xu Li-hong, Wu Jun-hui. A fast fuzzy C-means clustering
for color image segmentation[ J]. Journal of Image and Graphics,
2004, 9(2) : 159-164. [ MRIFHL, R LM, RZEM . PRHEBH C
WHEF ARG E T T]. T EEZEIE %R, 2004, 9(2) .
159-164. ]

Yager R R, Filev D P. Approximate clustering via the mountain
method [J].
1994, 24 (8): 1279-1284.

IEEE Transactions on System, Man and Cybernetic,

Zhang Wen-jun, Gu Xing-fa, Chen Liang-fu, et al. An algorithm for
initializing of K-means clustering based on mean-standard deviation
[J]. Journal of Remote Sensing, 2006, 10(5) : 715-721. [ 5k 3CH,
AT R R R A . JET AR E 2 I K B EP R RE PO
FERALT]. BIEEAR, 2006,10(5) :715-719. ]

Kim Dae-won, Lee KWang H, Lee Doheon. A novel initialization
scheme for the fuzzy C-means algorithm for color clustering [ J] .
Pattern Recognition Letters, 2004, 25(2) ;227-237.

Wang X Z, Wang Y D, Wang L J. Improving fuzzy C-means clustering
based on feature-weight learning [ J].

2004, 25(10) ; 1123-1132.

Pattern Recognition Letters,
Nock R, Nielsen F. On weighting clustering[ J]. TEEE Transactions
on Pattern Analysis and Machine Intelligence, 2006, 28 (8):
1223-1235.

Pal N R, Bezdek J C. On cluster validity for the fuzzy C-means
Model[ J]. IEEE Transactions on Fuzzy Systems, 1995, 3 (3):
370-379.

Deng Y X, Wilson J P, Sheng J. Effects of variable attribute weights
Earth Surface Processes and

on landform classification [ J ] .

Landforms, 2006,31(11) :1452-1462.



