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A novel PSO-GGA for clustering based on pattern reduction

JIA Xuan, ZHOU Zhiping
(School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China)

Abstract;To address the flaws in clustering speed, this paper proposes a novel PSO-GGA clustering algorithm

based on pattern reduction. To fully combine the pattern reduction method, the algorithm uses a generalized genetic

algorithm in serial to improve the particle swarm optimization algorithm. This can increase the diversity of samples

and protect patterns that need to be saved for compression. At the same time, to determine the number of particles

needed to replace the poor particles an incremental strategy is employed. This fully embodies the PSO’ s ability for

rapid search optimization and the genetic algorithm’ s advantage of a large search space. The experimental results

show that the clustering time only required 20 percent compared to the original algorithm without showing any obvi-

ous decline in accuracy.
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Table 1 The feature of experimental data set

FIGIRES ACITE S QS i3
Iris 150 3 4
Glass 214 7 9
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Balance Scale 625 3 4
CMC 1472 3 19
Yeast 1484 10 8
Wall following 2 5456 4 2
Wall following 4 5456 4 4
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Fig.2 The convergence graph of objective function
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Table 2 The result of experimental data set

Rand

etk Wk Hisef M Ind 1]
ndex

PSO 10544 090 0.89 5.21
KP 97.22 090 0.89 1.96
MP 100.15  0.90  0.89 0.58

AR 97.28 0.89  0.88 0.44
PSO 27654 049  0.62 7.55
KP 20598 050 0.64 8.92

Iris

Glass
MP 231.00 0.47  0.63 0.93
A 216.00 0.48  0.63 0.84
PSO 858.74 0.69  0.57 4.07
KP 796.17 0.71  0.58 2.96
lonosphere

MP 815.67 0.70 0.58 1.14

AL 79625 071 0.58 0.92

PSO  1431.73 0.53 0.60  15.81

Balance  KP 1423.92 052 0.59 8.59
Scale MP  1436.78 0.53  0.60 2.35
A 142718 0.53  0.60 2.07

PSO 561857 0.40 0.56  41.99

KP  5541.63 0.40 0.56  28.96

CMC
MP 5559.27  0.40  0.56 6.38
A 5542.12 040  0.56 5.49
PSO 27374 031 074  62.95
KP 23573 036 075  214.55
Yeast
MP 249.21 0.34  0.74 8.58
A 241.67 0.35  0.75 8.11
PSO 129933 0.62 0.72 355.72
Wall KP 129242  0.66 0.72  186.52

following2 ~ MP 1284.02 0.65 0.72 36.64
A3 129339 0.66  0.72 29.93

PSO 3555.69 0.43 0.59 241.44

Wall KP 3381.33 041 0.58 211.98
followingd MP 3371.74 0.41  0.58 32.67
AR 3381.89 0.41  0.58 29.05

2) X T IEAT k-means UK FHER K BILF,
AR SCEIE R RGN T Iris B0 AR 1 B b PR K
EHATR T T2 L, A0 R 2EH 25% ~ 30% 1 3R
JEmFIE] . Hr R BE A AT AR R 1Y Glass B8 46 1
5, HVRsREUT T 4.8% , (0 )& L RIS (0] 2 45 50
T 90% VAL AR SCRN Al G 3 ) SCag AR kR
I S R Feu /b T A JE A Y B 28 N TR] Y i
fe T WAL 7 R AW, HRASURIERARE




. 566 - ;o A

o i F11E

TR 208 0 A SR 24 S 0 g st ), B SR 2K 0 4
T R TSR £ 28 KR S 0 B L TR Al
B 2R A9 40 TR B TR T i A AS AR 17 7 25 P
BREMRES ¢ BREEAFMTES4 C B
A& I S AR FRL T, W 1 R AR SO
FEJE AR RS b TR AT B D s Sl T —
A8 AH

3) e MP R T E AR SR X T s 45
B0t 45 B R 46 R S A I L BE R R R RS
T %) T 5048 Wall following T 5 2 Ui A 308 ¥ [
T T2 ILAEE, ARG E T 1/10 R
Jemtia], [A] MP 5 L, A SCRE ik ARG I T
JTXGB R RIR S — R RAE (AR R E RS
RE 5 AR 4 MR A S A HA S K2t AR
Fetk i 1 FTR AR SO R MP SRR T R 1
JE A BRAT B[] BE A A 45 L i DA AR SCBE 3k g 68 A
it RO B 10 S R R RS

KT A SCH LR TE AR AR R I A
VNSRRI T 48 R B RS ]

3 HRiE

WA MU TE R 4544 52 2 Bt R AN 7t B, )
LSRR iR ON NN EMNEPEE K N- 8 Y
WFFEAEAE AR A IR T4 g Lo it B2, AR D B X SR 2k
J& , ASCET ARG R TRk RS —
MR SRR FIE S 4 &, A UBERS H = Pl i
14 Z2 R T L BB AE XA Al 2 o e v b B2 1) £ Rk
FIAPfiRIrn . SRR AR SCRIA BB 10 ZEA AR
BRI ZRRHR T, WA RIR I a] , [EJEASC
AR A AR AR IERE WA O S A
SEVRRUIRR Rl RO IR 2 S BOR X
X — (AN, BRI A R IR T 1 e A A2
ok, kA

SEHL .

[ 1]LI Chaoshun, ZHOU Jianzhong, KOU Pangao, et al. A no-
vel chaotic particle swarm optimization based fuzzy cluste-
ring algorithm[ J]. Neurocomputing, 2012, 83 98-109.

[ 2] BEHESHTI Z, SHAMSUDDIN S M H. CAPSO: Centripetal
accelerated particle swarm optimization[ J]. Information sci-
ences, 2014, 258, 54-79.

[3]SUN Jun, CHEN Wei, FANG Wei, et al. Gene expression
data analysis with the clustering method based on an im-
proved quantum-behaved particle swarm optimization [ J ].
Engineering applications of artificial intelligence, 2012, 25
(2): 376-391.

(4] LM, 22m, Fil, 5. SH5% S MR F R ik
[J]. FRERGEF4, 2012, 7(6) : 547-553.

QIN Quande, LI Li, CHENG Shi, et al. Interactive learning
particle swarm optimization algorithm[ J]. CAAI transactions
on intelligent systems, 2012, 7(6) : 547-553.

[5]SOLAIMAN B F, SHETA A F. Energy optimization in wire-
less sensor networks using a hybrid K-means PSO clustering
algorithm[ J]. Turkish Journal of electrical engineering and
computer sciences, 2015.

[6] DASH P, NAYAK M. Multilevel thresholding using PSO
clustering[ J .
tions, 2014, 97(18) . 27-32.

[7]CHIANG M C, TSAI C W, YANG C S. A time-efficient
pattern reduction algorithm for k-means clustering[ J ]. Infor-
mation sciences, 2011, 181(4) . 716-731.

[8]TSAI C W, HUANG K W, YANG C S, et al. A fast parti-

International journal of computer applica-

cle swarm optimization for clustering[ J]. Soft computing,
2015, 19(2) . 321-338.

[9]JFILHO T M S, PIMENTEL B A, SOUZA R M C R, et al.
Hybrid methods for fuzzy clustering based on fuzzy c-means
and improved particle swarm optimization [ J ]. Expert sys-
tems with applications, 2015, 42(17/18) ; 6315-6328.

[10]RANA S, JASOLA S, KUMAR R. A boundary restricted
adaptive particle swarm optimization for data clustering[ J ].
International journal of machine learning and cybernetics,
2013, 4(4) . 391-400.

(1] 5658, BEIE. — MBS 4ES Rt 7R TR (LRI
L] AN HLRSE, 2012, 33(4) : 804-808.
ZHANG Liang, YANG Guozheng. A quantum particle
swarm optimization clustering algorithm using variable di-
mensions searching[ J]. Journal of Chinese computer sys-
tems, 2012, 33(4) : 804-808.

[ 12]J AHMADYFARD A, MODARES H. Combining PSO and k-
means to enhance data clustering[ C]//Proceedings of In-
ternational Symposium on Telecommunications. Tehran, I-
ran, 2008: 688-691.

EEREN:

; B, 55,1992 4E 4 B A SE A

FEWFFETT 10 0 N T R SR,

JEIE -, B, 1962 4E A Bz,
=+, BRI I oA REAI . A sh ik
B LA

foa'\

£S5

o



