Vol. 37 No. 11

LE LB R e

BIERTZ VT XL ERW-EREH IS4y

AL,

B

o gt Hett

7

iR

SERMER, KECHRNTREERRBOIRIHTION, FREFNELDFE (P52 >
VFE) PRREATVE. ZARETHR, SUORGETFERALRALLRENTATY X4 5<
HREMHS FA5Y) Y Y FELRET D, —RIZI TR ) L VTR, 75 RS ONEERE LU
SEOABK L FMEEDLONTHE. HWWH7 TR5) L VFETIX, #— 5% kBDI 5 R
FIAWT O, FMB k5RO NBH, FEO—BL LTHRESND, FREHI 251 >
7%&®It6wHtLr,ifﬁmaaxaﬁﬂ%%i,#ﬁ&&ﬁ;nit&ﬁmuz&&EL
rw<ﬁ&(ﬁﬂtiw&)ﬁ56.:mﬁ&fu,mmwﬁﬂaawu7azym&twotwm
éﬁﬁt%wﬁﬂﬁﬁtm$%&%!%&HL,tékLTEﬁtiﬂ(ﬁﬂ)t%éﬂ%b%w
—ﬁ.mﬁw7»j01Au,ﬁﬁtﬂﬂ&@ﬁfa:&#féé&ﬁﬁﬁwﬁﬁéﬁorwa.*
Hﬂu.£EMTw:UXA0§ﬁ&#wb&w#L,unz}&#ﬁl%75x&u>7®¥ﬁ&
OETLDOTHE., RETAHFER, SHRELETFNE L2t ZH TN ) X812k > TR
BINTVE, RFEOBELRBT 5700, FHRBICEORRY L FETH S k-means i %
T HBERETo .. ERTHE, 2575 (GBS —2) THV, FHEERIZIFHFNTR
DEBILEICI SZAINFHHOBHMERAL . EBERL LT, EROFETIRE% L1 EH
&ﬁﬂ%ﬁé:tﬁfé&wﬂ&uﬁLr.KHT&XTéimulhu,w%uﬁwm%?tﬁ&
FWIBONDLT L AHIEZL 7.

Non-hierarchical Clustering by a Genetic Algorithm

TSUNEKAZU KATOt and KAZUMASA QZAWA

This paper treats a clustering procedure by using the genetic algorithm. As is well-
known, existing clustering procedures are classified into two types; i.e., hierarchical and non-
hierarchical types. In this paper, a non-hierarchical clustering procedure based on the genetic
algorithm has been presented. We call it GA procedure. Our GA procedure can be charac-
terized by its strong power of the multi-point search. From this, the probability to obtain
the optimum solution can be made higher than existing procedures. In our experiment, the
GA procedure and a typical existing procedure for the so-called k-means method have been
compared in terms of probability to obtain the optimum solution and other related aspects.
For three kinds of experimental point patterns, the GA procedure has shown its robustness
in searching the optimum solution.
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Table 1 Comparative experiment of an existing procedure with the GA procedure.
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Fig.8 Unsuccessful clustering result for the patterns presented in Fig. 5.
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Fig.9 Genereation vs. the mean evaluation value for pattern (c) presented in

Fig. 5 (probability of crossover: 0.60; probability of mutation: 0.03).
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Fig.10 Genereation vs. the mean evaluation value for pattern (c) presented in

Fig. 5 (probability of crossover: 1.00; probability of mutation: 1.00).

ERETEORAVEHR TR S L EXLNS.
=%, SIRROBE S5 RNIERDH L X247 HY)
W EED, MYLNT A -5 EEBET L L
PLETHB.

UEnZ kX GABR, fEREICH~TO/NR b
Thh, PR EDERTAV:-BENY2FHF— 4
I LTEbLOTHEIMEZLZONS.

5. b

FRXiZ, GA AV ERERZ SR %) v 7 F
EEREL, ERELOUBEREIT-o 7. EBRER
) GAEWONAMeFETHL I EAHBEL /-,
ELCMERER EFTNE LS SRS
BROYHY, BHLBELRBETAIZLIERICEINE
BaINh7. BEHEENICIE, ERED 20~25 ERET
b5, COBEEXKEVERIPHLVIIPISVERS
PIERDOJNZ L ZATHHH, KIRELBATH
RBACLLBIEAMAAHETCEAIHHETHLI LY
BEREZTVS., Pl L FRLOERTHWL
NNVDOBRERLFHT— IOV TiL, 892 —%D
REICHEFT 2, AROFEI DB II21CH
BRETRETH L BB TELLEZ TV,

—7, BEHTLZVAHIIH LTS, GA EoH4
HAIBICEDEMERZ BT CHENTREED
N5, 28, TOFICOPVWTRSHORFREL LT
V. 7, REARAHNAROBVATR L 208y
BRINTA—GEOBREFEDOWNL, B UkKESTN
ThoTHTRBIFRHETHHICINMARESNS
PIAYARY) I FE, 72k 21X ISODATA &1
B L7 GA OREADHRLR L L 45 ORRE L

%59, 861, BFEOFEL GAELOTMKD 2
WIRBENLEFENEDL ) 2EECET LD
RRDBHBHLIATH B,

£ £ XM

1) Anderberg, M.R. (¥), FH%E R): 752
S-SR EEOILH, p442, NHEBRHA, X3
(1988).

2) fiig : ATV T) XA, plTl, W4TV R
ft, H (1989).

3) Selim, S.Z. and Ismail, M.A.: K-Means-Type
Algorithms: A Generalized Convergence Theo-
rem and Characterization of Local Optimality,
IEEE Trans. PAMI, Vol.PAMI-6, No.1, pp.81-
87 (1984).

4) Goldberg, D.E.: Genetic Algorithms in Search,
Optimization and Machine Learning, p.412,
Addison-Wesley, Reading (1989).

5) Michalewics, Z.: Genetic Algorithms + Data
Structures = Evolution Programs, p.250,
Springer-Verlag, Berlin (1992).

6) W0, tH  REHTAVT) X4 L ZDIEH, 1§
B, Vol.34, No.7, pp.871-883 (1993).

7) DugE, /R BERT VL) Xa kS TR
57, B EBERESIRRTARE, PRU
95-148, pp.19-24 (1995).

8) BE, AXK, FR, F$: SLRWN &TH),
p-430, HEHFGE, HA (1981).

9) WK, /N, A ERORERER L 785
THT) XL KD KA - VAT L BEOM
#, ALHBE%¥43E, Vol.7, No.6, pp.1049-1059
(1992).

10) ¥, i, BH, W, 8, &M By
#, p.101, A%, HH (1987).



Vol. 37 No. 11

11) Smith, S.P. and Jain, A K.: Testing for Unifor-
mity in Multidimensional Data, IEEE Trans.
PAMI, Vol.PAMI-6, No.1, pp.73-81 (1984).

12) Diggle, P.J.: On Parameter Estimation and
Goodness-of-fit Testing for Spatial Point Pat-
terns, Biometrics, Vol.35, pp.87-101 (1979).

(FR7T#8A 8 HXMY)
(FE 84 9 A 12 HRR)

O HR (ELR)
” B0 33 . WD 5T KRB
- EERZTHHEETEHER. K
oo HIST~B9EIANT (W) W ¥
l"” w  BRIEBUBRRFERF BB
A 0 REHREST. BEWRL. R 63
~ Pk 2 F A AREHHRRABRIER. PH 2 £XK
BRAE LA ALNRT, BECES. WHLE
BROEEFE~DOICAMRIESE.

RIETLT) XLk BVI-FElERBY 7 S A5 v 7 1959

NNR -3 (ERR)

BB 17 F£4£. BB 41 FRERK
HRBTEREATEREE. B
47 ERKERELREST. T¥E
+. FAERKEBFEEKRF LFHE
ff. BEFD 54 EEHIR. P2 R
KEREY (EHRIY). PR T ERRFEHRIFER
¥ig, AFEHE. L—H OCROFELET, /N5 —
R#, IV EHFEOMRICHEE. BTE
#EfE¥4, IEEE, B BMVA, CAA&RR. ¥
& [EHRBEROER| (AIRAEMN), [MEEHELHFA
F9) (3taR . BELLM), (AT A%FBROKE ] (HELM),
[EHFI BT BRAEAM] (ER; #Lp), [/35 —
HEEREE] GRILHE, ).




