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A Study on a Real-Coded Genetic Algorithm
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(Gang-Gyoo Jin and Sang-Rae Joo)

Abstract : The increasing technological demands of today call for complex systems, which in turn involve a series
of optimization problems with some equality or inequality constraints. In this paper, we presents a real-coded genetic
algorithm(RCGA) as an optimization tool which is implemented by three- genetic operators based on real coding
representation. Through a lot of simulation works, the optimum settings of its control parameters are obtained on the
basis of global off-line robustness for use in off-line applications. Two optimization problems are presented to illustrate
the usefulness of the RCGA. In case of a constrained problem, a penalty strategy is incorporated to transform the
constrained problem into an unconstrained problem by penalizing infeasible solutions.

Keywords : real coding, genetic algorithm, constrained optimization, penalty strategy

L ME rithm: RCGA)& A|Hgheh. Alghd RCGASIM |AAE

AAAY AHe BASS A2de FEA 23, WE ASUHEZ EAHD oS 5850 08 & YT &
7vel A5 RGo] Ash1, AoHFE)Z 0] FUtESE T A AXNAE FHF RCGAS HHASL ti/HsE
£ BRAsA = AFo] Aot ol FAEY FAFS AAe) FaE 7] Ao HAS A5H7 FAH HH
g9l A7 Bol Fule] 71 718 $HE &3t oz #HH9 Hry 92 =& RCGAS 584
A G FHZAN AVEHL, =354E €717 of#w L = HA3 TRl B} B3], AgRAL Sty
Asoe g At BrlssA g ol E Asr] 9 = —\‘?: Ao As FAFAHA ‘6H7} AkxAL ohitsld 1 ¢
3w o 2 { AL E(genetic algorithms)[1], =92 b Ago] ojel e BiseE wyAdse 83y
3} (simulated evolution)[2], #3}4 2k(evolutionary stra- o}
tegies)[3] 57 ZL AQFAS U LnSE0] 7
wElo] gt} o| 5L FAF T digh AR A 2 o) gl & II. 78 AR
gy o Bx ABE a78A] e A Wi A& 1. gMA Z3
d Ad g o], 7|AISE, AvlzR], AASE, A5 AEFHA THHO A9 o|FEYG L FAFho] AT,
2, A3 F gL BopilA AFFHoR o] &H U 1Lz qE &FAY, AtEo] EAT W of
[41[5]. 7 FolA= FAL e Fo] AR T HA= T3 HES A dot o3 dHE B E ¢ e T
At Hol demgolrt kAo A5EE FAAGHAD sk

A4 fAge) 72 FALRYFS AFTHL T ST Zo] BEAHECH
2 o]Azdg FAA A T F1, obAE B FHY .

TEEe A= o] AAYL HLET ok T AFE AT} s(k= x (k)= (xu(k) x2(k) o xk) - xk) (D
FAFZ @ AR o] glol 2 Fol9HE =i 714 x(E A 22(FHAAD, xWER™E 3 WEo]
14 3ol FL=E FolAl HE A dole Zojinh I, n& 9E ] xgoltt A5EaPS ALFozN G

A GHAE 2 AL TSA S0 AXREE T g0 go) 1= WEY A4 n} XA HT, BATT
A5 B9 W FAE IS AT AV H g st F Ae BHIVAIAE A2 A He 5
Ze A7) FulEls EAd 7jEY o) diAE Ao et}

S 83 2A33 df(infeasible solution)7} 2 E T} kA Do) Fehe chex o] FeojHoh

old] Wit sAHo g WEy FHE FAFL AZA

= 39 ‘ﬂ«] 7“ A, L_\l-z}"] 7H,gq ‘2‘751'%61- EH“] B‘—A(}}_\,]- Pk)= {s1(k) sak) -+ si(k) --- sn(k)} (2)
AHE BT ZH(repairing strategy)# ¥ ZH(penalty o714 silk)= (xilk) xpk) -+ x3(k) -0 xnk)E HAH
strategy) 5ol t3 F @& AF7t F3AHT ATH45] A, xzk)= iHH A jHA 9403 NS JT

B d7AAE o2 FHLnYFY olelg FAH AZ|ZA Austs dEgle]l 2 EY 27| PO<E
< FET AYEAE 2 HAH3 ZA s dd 43 L AdTEZo] 7153 FAHCREE HE A= 5YHE
shtel Az FA4L 18 Z(real-coded genetic algo- AZeeE FAYPo g 2r|stan), uebA idA 4

AA ] A 84 xi(0)E T3 XY, x7] HellA g
HrdA 1999, 7. 29, FH LS 1999, 12, 22. = WAEE Asgtoz zssEd

AZF : F=FNew 2538 - YR TR
=ae s~ %JL% 2zEGS 7 %L;_ Ao’ RCGAX A A4 Hreproduction), X8l (crossover),



Journal of Control, Automation and Systems Engineering, Vol. 6, No. 4, April, 2000 . 269

Ed¥ol(mutation)E 712 #& Gz A&gch
2. T A AKX

A O ARAE S ZIS AU v
AUF oz A AFEgho] 7|1xsted AE D3} waf
FLE FAI o2 I HE APt FI18HA
Hu FyRgoz o F2aA ok ARLdS daF:
Helz T YHozeE FL2Y9E ¥ (roulette wheel
selection), EUHE Ael(tournament selection), &<l
7]1%3F Ae(rank-based selection) 5°] St} o] FollA
F2dg defo] Bo] o] §H 1 v} FLAY A2 A
Hog BuAu /AAES] ATdEo] &3}y &,
whel 7)Aol 2% /A7 EA8A =HE o] AAZL
RS AwshA Ho] F348 kA (genetic diversity)©l
ZAEI olg Qs EAHsR 2758 st ARl
wy g wheld Jehe] =)= 30-200 EH X fAH
EI[7], ©ef o] TAY EA o L5 AitRHol F
23] Zr1ehA A

olZ @3] A& Airxiel gHASES N £
A7F AFHo koem(89], 53] Axte FHlet RALE A
A A gradient-like reproduction)S =Rt 3 7)<
o= 2R, A G Foll A A AE 5o £A
£ A3 U0l £ AFddAe HAE A o]
7Y A e BYste] RCGAA 7E3AL
ArkAte] Wi EE FEH o2 A APLLS o
<9 3BAE AX &899k

oAl 1 A" P&-DE Hrisla 33 AAE Z2eth

sv(k-1)= (xmilk—1) xp2(k-1) - Xpa(k-1))=

TEEN k=1 (3a)
fok-D= | 22 [fi(k— D] CO) (3b)

oAl 2 14=1
A 301 < No| ©&Fd w714 @A 3-6& v&
A 4 (D)E E3) Z AANA N2 S e
[fo(k—D—f;(k—1)]

fo(k—1)
[xp k-1 -x55(k-1)] (1<j=<n) (4)

xi(k)= xij(k-1)+ 7

714 xi(k), xi5k-1)E 42 AP AF e iHA 7)A 9
A gaolx g Fe) AFEA AFEEN(7,09)S
s d3dch W JEFes FAEE e 2
=3

xi(K)= (1- &i(k)xi(k-1)+ & i(K)xu(k-1) (5a)
123

’

[f,(k—1D)—fi(k—1)]

&ik)= (5b)

A 5 A A sik)= (xirlk) xia(k) - xin(k)E 1R
F99 2A 9

B 6 ¢ i= i+l

H 12 N= 69 FAdolA FFE AAYLFE AIF o]
ok 47|14 738 N, 038 B2E gt F3
5 dAs AEHog AeaEa 28 61 2AN
A2 e Ygx9 AMFERY GG ME gE 7,8
ALFgozN dFEAE 4S 4 st AP "F 9
B Ag=gS FEE 2+ 0.26963 0.3418%14) oA
& o] AMHREE ouch

E LTl AEF A48 e,
Table 1. An example of gradient-like reproduction.
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Fig. 1. Vector locations before and after repro-
duction.
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