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A New Self-Adaptive Clustering Algorithm Based on Ant Swarm

ZHANGLei', CAOQi-xin', LEEJay?
(1. Research Institute of Robotics, Shanghai Jiaotong Univeristy , Shanghai 200240, China;
2. NSF I/ UCR Center for Intelligent Maintenance Systems, University of Cincinnati , OH 45221, USA)

Abstract : To reduce the randomness of ant’ s movement and improve the eficiency , a principle moving to
the nearest neighbor in the local environment was suggested to guide the ant’ s movement. Moreover , a
method to self-adaptively adjust the threshold of ant’ s movement was presented , which smplified the pa
rameter’ s selection. The algorithm was compared with others through the application of data clustering.

The results show the proposed algorithm has high efficiency , s mple parameters and self adaptivity.
Key words: swarm intelligence; clustering analyss; ant algorithm
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Tab.1 Comparison of three algorithms
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Fig.3 The self-adaptively adjusting of ant movement

threshold

Mitra S, Hayashi Y. Bioinformatics with soft compu-
ting [J].
Cybernetics, Part C: Applications and Revies, 2006 ,
36(5) :616-635.

Marco D, Eric B, Guy T. Ant algorithms and stig-
mercy [J]. Future Generation Computer System,
2000,16(9) : 851-871.

DeneubourgJ L, Goss S, Frank N, et al. The dy-
namics of collective sorting: robot-like ants and ant-
like robots [C]// Proceedings of the 1st International
Conference on Simulation of Adaptive Behavior : From
Animals to Animats. Cambridge, MA: MIT Presy
Bradford Books,1991 :356-363.

Lumer E, FaetaB. Diversity and adaptation in popu-
lations of clustering ants [C]// Proceedings of the 3rd
International Conference on Simulation of Adaptive Be-
havior : From Animals to Animats. Cambridge, MA :
MIT Presy Bradford Books,1994 : 501-508.

( 913 )

IEEE Transactions on Syatems, Man, and



913

3(b) . ;

fo =10 Hz ,

[1]

[2]

[3]

[M].
, 1999.

Mallat S, Zhang Z. Matching pursuit with timefre-
quency dictionaries [J]. IEEE Transaction on Signal
Processing, 1993, 41(12) : 3397-3415.

Qian S, Chen D. Sgna representation via adaptive
normalized Gaussian function [J]. Signal Processing,
1994, 36(1) , 1-11.

[4]

[5]

[6]

[71]

[8]

[9]

[10]

FriedmanJ H, Stuetzle W. Projection pursuit regres-
son [J]. Journal of the American Satistical Associa-
tion, 1981, 76:817-823.
Gersho A, Gray R M. Vector quantization and signa
compresson [ M]. Boston: Kluwer Academic Pub-
lisher , 1992.
Ebrahimi-Moghadam A , Shirani S. Matching purstit-
based region-of-interest image coding[J]. |EEE Transac
tions on Image Processing, 2007 , 16(2) : 406-415.
Rankine L , Mesbhah M. Boashash B. A matching
pursuit-based sgnal complexity measure for the anal-
ysisof newborn EEG [J]. Medical and Biological En-
gineering and Computing, 2007 , 45(3) : 251-260.
Mallat S. A wavelet tour of sgnal processng [M].
Bejing: China Machine Press, 2003.
Badaoui M E, Antoni J, Guillet F. Useof the moving
cepstrum integral to detect and localize tooth spalsin
gears [J]. Mechanical Sysemsand Signal Processing,
2001, 15(5) : 873-885.
[3].

, 2007, 41 (11) :1862-1866.
HEJun, CHEN Jin, Bl Guo, et al. Frequency de
modulation analys's of degree of cylcostationary and
its application to gear defect detection [J]. Journal of
Shanghai Jiaotong University, 2007, 41 (11) : 1862-
1866.

[5]

[6]

[7]

909 )
Handl J, Meyer B.
and sorting in a document retrieval interface [C]//
Merelo Guervcs J J. Parallel Problem Solving from
Nature- PPSN VII, Lecture Notes on Computer <i-
ence. Berlin/ Heidelberg: Spriger-Verlag, 2002: 913
923.

Improved ant-based clustering

[3]. ,2003,26 (8) : 913
918.
WU Bin, ZHENG Yi, FU We-peng. A customer be-
havior analyss algorithm based on swarm intelligence
[J]. Chinese Journal of Computers, 2003 ,26(8) : 913
918.
, . [J].
,2006 ,17(9) :1884-1889.
XU Xieo-hua, CHEN Ling, A adaptive ant clustering

[8]

[9]

[10]

algorithm [J]. Journal of Software, 2006, 17 (9) :
1884-1889.
Chen Jiarbin, Sun Jie, Chen Yunfe. A new ant-
based clustering agorithm on high dimensiona data
space [C]//14th ISPE International Conference on
Concurrent Engineering. Brazil : ISPE, 2007: 605
611.

[J3]. ,2006 ,
40(3) : 439-443.
ZHANGLe , CAO Qi-xin, L EE Jay. An agorithm
for comparing machine performance based on swarm
intelligence clustering[J]. Journal of Shanghai Jiao
tong University, 2006 , 40(3) :439-443.
Fisher R A. Iris plants database [ EB/OL]. (1988
09-21) [2008-06-27]. http://www. ics. uci. edu/
mlearn/ ML Repository. html.



