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GEP Automatic Clustering Algorithm with Dynamic Penalty Factors

Abstract

Abstract: Various problems such as sensitive selection of initial clustering center, easily falling into local
optimal solution, and determining numbers of clusters, still exist in the traditional clustering algorithm. A
GEP automatic clustering algorithm with dynamic penalty factors was proposed. This algorithm
combines penalty factors and GEP clustering algorithm, and doesn't rely on any priori knowledge of the
data set. And a dynamic algorithm was proposed to generate the penalty factors according to the
distribution characteristics of different data sets, which is a better solution for the impact of isolated
points and noise points. According to four dataset, penalty factors' effect was tested. Base on the result,
a formula to generate penalty factors was proposed. The penalty factor calculated from the formula was
used in clustering of the standard data set Iris. The experimental result shows that the efficiency and
accuracy of the algorithm are good.
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Abstract: Various problems such as sensitive selection of initial clustering center, easily falling into local
optimal solution, and determining numbers of clusters, still exist in the traditional clustering algorithm. A
GEP automatic clustering algorithm with dynamic penalty factors was proposed. This algorithm combines
penalty factors and GEP clustering algorithm, and doesn't rely on any priori knowledge of the data set.
And a dynamic algorithm was proposed to generate the penalty factors according to the distribution
characteristics of different data sets, which is a better solution for the impact of isolated points and noise
points. According to four dataset, penalty factors' effect was tested. Base on the result, a formula to
generate penalty factors was proposed. The penalty factor calculated from the formula was used in
clustering of the standard data set Iris. The experimental result shows that the efficiency and accuracy of
the algorithm are good.
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PEH ) Iris HR AR AT HIE A AMER R . Iris %X
PR AL B AZ . B 4y 28 b AR H T I
B INZREE . 2 HH AL LUS R ACIRHE A A 28 >k
W, I 150 N, 4394 setosa, versicolor,
virginica — %4, 2% 50 MdE, AR
AN B, AR S 4 MO EYE, B
AN 4 dEJE T, S AR L e
1K 5 o
3.3.2 WV

Step 1. AHIAHEHE ST IH—1k;

Step 2. THEIH—AJE R ) Gl
x =037, x,=003, x=054, x,=0.18;

Step 3. fRASER: 2 A HRIE, HRE
TiF p=0.20;

Stepd. X HIIHHHELE, HETENH T p AT
100 ¥k DP-GEPCA 54 .

3.3.3 LI 4E R

I SEy, 100 KA R i R R -1,
-1, 39, 132, 62, 5, 102, 27, 128, 34, 139,
39, 132, 62, 5, 102, 27, bR IA R G
Kl 4 Pros, HOW MW RRIE N : (132]/62)]39 . Xf
N SR 5y [6.615 789 473 684 21,
2.998 245 614 035 09, 5.468 421 052 631 58,
1.966 666 666 666 67], [5.793 023 255 813 95,

P
=

MRER, &5 IMABIAETIE 710 GEP B3R EH %

\Vol. 28 No. 4
Apr., 2016

2.704 651 162 790 7, 4.160 465 116 279 07,
1.290 697 674 418 6], [5.006, 3.418, 1.464, 0.244]..

K4 S8 3 45 BRIA U

SEEOXT K-means 5772, PSO+K-means 577k
K-medians %%, K-medoids F14<3Cf¥) DP-GEPCA
SRR AR Iris LTI IEVEXS EE A HT
FRREIL I SE I 25 ek 4 s

x4 Iris BRI LG Wk REXT LE R
K- PSO+K- K- K- DP-
means means medians medoids GEPCA
BUFIETI% 88.67 92 89.37 933 92.67
RIZEEHE 7467 86.66 76 853  88.67
THIEMI%  83.16  89.4 83.6 89.6  89.96
EfRbaEz: 2632 45 2295 875 0.74

2 4 ATLLUE H: K-means S92 0 8 B850 1Ak
W HIUR SRR, T LRI IARIE ZE AR BUK,
4 R L RE 1% 2% PSO+K-means 5.9% 5 K-means
AL, SR SGIURE B0, ARUERZEID,
{HJZ 1 PSO &) L3, BT U I A SI0 P 212,
IR AL B 4 SR e Al K-medoids S35 T 4k
R 2 SR T USSR A B B LA (FU A R &R
RE AN G, A ARAFAE 2y HL 3 ) s AN ST
DP-GEPCA SEHI T INAMIMGAL RS . Bhas 1k 11
7, 1S4 RS &R ae ) 0, T REE Bk H R i
el FIHGUELEAA L &, ArdEZEdR/N .

25 LR n] DUE H, AR SCHREH I B A 8
I F1¥) GEP [ 3l 2R S B2AH L 28 ML R 2R A L
B8 GEP R R SIAAE R VRS 1 FE b3 A7 4
1 b T L D BN TR R AR A S S
GGG, e T EVER B TERIERTE
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AR T MBS T GEP H
BRI DP-GEPCA., %4351 %X GEP 41
TEBNAS VS H B AN R B0 B2 o0 A R s i B A T
TR, R i 18 3 4 5 R e R AN B TS A
BRI R AT AR 1, B AT AT B L R SR IR 4
[, CRUFSRAN B R Al JFRefE B A& §1 R 7
AR A BIAEA S TP B B s RIS, 30 St gk
— AU B T AR SCRVERR — 4 G R S IE AT HE A
P BAT — 8 WA R A
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