o A

=13

15

1A, BEF7 2o AT v uHT AT E57] 29 < =38 7| u11-14] e He FAE(E, 15]=
chek A (diversity)olth E/7] G ES it o] BRI SRR BV G EY E9ol utm A4 HAs duy
Fo ol Hu2 W HAAHgol ek A £ vy F

% WAz 6\}‘334@}7&9 127 2RO 2003 000-10879-0)2] A g% u_g]_g] HUJ_Or] _:;cll—l] ‘},‘z N 7 g] r,l_i;_ﬂg &L“: 1‘!,_7{4],7 S
FYHEAGYTL - 7 i - = = - =
o3 o T ARENATH EvEA e A classifier poo)o| A d 7] B34715 7t BH7) A
oA g AR xRy R
40007 53 2090, AIAFSER 1007 8 39 Addsts HAE gk oA HeYE RV BEES

227 UME HHE 2B B KA 200E 369
H=7] olAE X ele 913l &3t §A dyg=
/| Y= AR E 1_].-1_.1:1 L EJ—EU
ot o +
TR TS
[*3 ok

o] =R HAeo 7| PAE Adg 93 w3 3 LdmelEs Mgy EE fd 2nEe the FUSnEEY A 24ES
B 98 Ad g QxS 71 Aoluh £3 f4 duaFe $548 S d6 vE £ dneEH Y Fd s @
7he v Agatgdch B9 £ 54 gaelFel A9 gl date g £ ok WSSO Ak Bk CSOr 2 B A Aljkett
W Ae Ais 23 Sd dudel v 5d dnedd nlsl dE gAs: Fdo]l $4Egi) £d RRVIEY ARRAs nHd
CSO #o] SSO #hEct v f-pakslh
/e BRI SAE, RFJ| MY, S8 /Y €12

Hybrid Genetic Algorithm for Classifier Ensemble Selection
Lot ++
Young-Won Kim' - II-Seok Oh
ABSTRACT

This paper proposes a hybrid genetic algorithm (HGA) for the classitier ensemble selection. HGA is added a local search operation for
increasing the fine-turning of local area. This paper apply hvbrid and simple genetic algorithms (SGA) to the classifier ensemble selection
problem in order to show the superiority of HGA.

And this paper propose two methods ($S0: Sequential Search Operations, CSO: Combinational Search Operations) of local search
operation of hybrid genetic algorithm. Experimental results show that the HGA has better searching capability than SGA. The experiments
show that the CSO considering the correlation among classifiers is better than the SSO.

Key Words : Classifier Ensemble, Classifier Selection, Hybrid Genetic Algorithm
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EE R 8 dadRs Ee FHHo §E BFsh 21 che §8 ¢12lE (SGA: Simple Genetic Algorithm)
Nol 7AAdss At &o] AFHoR AA: A5 i oS Aol Fa wrEe k=19 S AlLstd
Ack wEb Foil AlZE el ke EA A GH dneEe v W Aol uheh o) Zdo] =A o
(suboptimal solution)& #+= <atg]Eo] dasir} g gong JMgdh AAE dudEH did s s
(1’ DeflA ok = glsel 54 g FAlgh Ei] N&ec) g A duaZos (a8 2o Ba ws
g A AT R vE T 2as T A d HYBRIDE FALSEZ 4743t} local_search() ¢14H& 43
AARL FxE £tk Oh 5 54 A9 BAE 457 312 =t local_search() 914he 2| el odaloz 837
el £ 4 Lare]F(HGA: Hybrid Genetic Algorithm) oae|Ze] Hokdol vj4 2AHL wetaly] ga o))
& ARbstdn, e f4 dngEy o3 g dugd
W 2L 7E daEsd & g FEel $4de 2 2.1.1 M4 %3
@Hos A6 daAe) ol ¥H7 Fol 27| Nerh A
o] =& 7V YHE A9 A £ 54 dug o] A (binary string)® ZaE® T BEs7 Ad59)
o Adedrh & =R F8 55 277 e A 2.0 onjatm 0 MAEQSe onattl walA] ol o
doll slold £¢ F4d dagFe] @ 31 L Fl Q7o) Al Melm RE7)e] sj4el do} golop skl
Mel R wA SHE A 95s SREE oIt gz Sof el b 1000100101 (N-109 A9 2 ), 1
A deds s g S4E 2= 88 oy A 58, 89 108 BE7]7F AdEe] Qm FBE7] ogpaE
Ae Agetdon g F A7 E chdstAl dAEe 7] o)t
243 Adde 2 Fd 2aedol v fid dugEd
Hiaf o] B it by HellA 5E T 9.1.2 279 et
74 @A deE AAEke d e fARE 1Y
2. EEJ| AME MEHZ QF SF Ajg|= e s 2718k dvh g thpopulation) o] 2713 202
2 g}
7] e A" FAR N Y BR7] Fo HH-9
d M 2771 FAFE Adsts Falelth 4ed oF 2.1.3 A= AR
Aol o2 N 7hel ER7E oln AAEH] Sltha AbA =7 dEe &8 BH7IE dEl FE (voting) W
stal A% B AN 5 dudEsg o] 43 ol o) A A ES Pt o] F o] dje FAR vt
Zua sk HA9 e AY A4 A Ee] Havt TE AYT FEY W T8 FE FddM 4F 5
i ufe] Rr) gaptol & E7I7F Beldle RFE FdY Adaz 448y
Zhou & £77] dAE HEHE 98 @& 73 <o o] & oldolA Mz &H7IN B S o] gate] 7
45 o) g8t} [2321). (29 )= BH] s HHg FHefitness) 2 WESAY F e Ul sl5s 22
A fd G Frolvt ki= oy Aoz g3 I AAE)e wet FEE T oA s HYEE 2 19
ol X ¥ = 24 d (offspring) @] F=elth k7 el f el =] upe} ajg el A= 71 2L 8 max g 7bg U® o8



© min %S 2HA 1, BE dle 2 Ale] e 7t Hoh
min¥® max#te] 2]zt F4E e H(selection pressure)©]
FolAt} 2]+ min=0.1, max=1.0& AH&3slgT)

fi=max+(i-1)x(min-max)/(N -1), 1<i<N (x7)

-3 gl ole] T Ao wy Qaas Aes

2.1.5 sitvjel EARo]
whel ABHS Qele HEE £ 5 TR G4
%A A @RS AR ne 3

F A AN A B

A BE FAatel gz [01

o

ol o
o
i
QL'
2
ful
{J

4 B2 DR

H
tlo
o
oX.
ol
O
2
-
o
] il

-
i

A

| &g
Mol g Qlels o SFHBE Aol B F 1

FAAe £ o By AR Fioh v B

011 =2 5

Q@ Wol F, T KA F7 doh OE P4 NS
gejz deste] 1-0 T 0-1 WS AA 1’9 fHxe
w7 7 HES S

i A A w7k e Ae A Al 5 T &

N
no
rl
el
40
2
1
Kl
i
o

HGA: Hybrid Genetic Algorithm)

F72 QaFL W} Wel S ol Ao A4
q

RIS B4
]

]
WA= Ae A ¢ gl A
of oAl Fike] wWe WYE g4 5 ook 28 /4
D Fe A AHa) LAl vA =g He] ks o
ol 7 AW ATE HeR du ol olfr EAMY
A6, TSP wA17], 2ef= £8 EA18] 44 5 ¥
AlY] & B2 S8olA && fd duaFel v 244
& FHN7 HE £ fd dndFE A estgulie)
aujel wol As Faf A AMA s PR G RRE
T2 BAEE AE ek ofFA Y A ddAs
g RERL S5 A48 ok £ 44 ¢
TeFe A GAAEES A A del Ao ' ¢lat
= Tl FHe P A
AG B A4t Fo BHe A9 F4E dd) HEd
Arbe MEehs leln of =AM Adtale A9 g

FAFE T bAoA WA e g vof e #
AL s 4 24 (sequential search) AAFS AR
o s e S W oy sl fAAE 7o 1

Y 1=3
3+ €4 (combinational search) TAHS Ap&3hr)

gz 29
Mo A & Qdake] EAe T 1] 7 dsh
EE Atk A Sl A4 GaAe) F4E P
= Aol

sequential_local_search(offspring) {
count = offspring® ‘1'9) F# 242 5
switch {
case count=d : RippleRem(r); RippleAdd(r);
case count<d : for(i=0; i<d-count; i++) RippleAdd(r);
case count>d : for(i=0; i<count-d; i++) RippleRem(r);
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combinational_local_search(offspring) {
count = offspring| ] ‘1’91 & 4=ke] 4=
switch {
case count=d: cadd(k): crem(k); // k & &2 &
case count<d: cadd(d-count):

case count>d: crem(count-d);
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