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Increment of Chromosome Length in Single-Objective Genetic Algorithms
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Abstract

This paper proposed increment of ‘chromosome length embedded into a genetic algorithm (GA) to solve
single-objective optimization problems in order to achieve better solutions. For this idea, the GA initially searches
solutions of which a decision variable is encoded by binary string with a few binary bits. Therefore, the total number
of possible solutions’in search space is small so that it is easy to search for good solutions. After solutions are
converged, the number of represented binary bits is gradually increased towards a defined number. The proposed
idea can also be particularly embedded in real-coded GAs. Solutions obtained from this idea have been compared
to solutions from fixed numbers of represented binary bits. There are 7 tested problems which are 5 benchmark
problems and 2 engineering optimization problems. After simulation, solutions from the increment of chromosome
length are obviously better than those from fixed chromosome length for both binary and real coding. Especially,
solutions obtained by the proposed idea are very close to exact solutions of the tested problems with real

coding.
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wfneunsainsusuiiuauenlasTulounou 9ntuddd
Fruauiuudazafivesnismdneuvosusas dgymluldly
Myvuaduuguvesnsdimsimuannuedlasiuley (FCL)
Tagaziwiun BLY Adlueisediviniu 5, 10, 15, 20 uas
30 dwmsulpslulsuardiuiuede nadl ACL Wiesndeanis
Wasuisuiunsmfmeuuuuialy faudaivuelinsd
BLV mnqm%dwhﬁ’u 30 MIAIRDULUNLBUAUNITUIAIRBUY
wuuilUresnIsdsfaLUUSIwILeSe dansdl BLY wihiu
5,10, 15 uay 20 ez ilasTulouavduiuade

et 0.05 < x, < 20,025 <x,<20,025 <x, <150
AneuAuia3e x = {0.051690, 0.356750, 11.287126}
Tnel¥iendifian £,00 = 0.012665

Wil 6 way 7 Lﬂuﬂzymmimv-hmmwﬁm

q

Se
=D
ce
2

wuufideulatsdu (Constrained Optimization Problems)
Toedgynivisansagld Self Adaptive Penalty Function

o

521U GA Tumsmeneu dslalansdgmuuuiReulutadu
TrguszaAifien (Tessema & Yen, 2006) watgymiuuudl

B

ReoulvtsAunaneingUszasn (Woldesenbet et al., 2009)

X
D T\ N W ———
~
X,
u X v

29 9 alsanlveanwul

faudsdnduladiardeiiasniendenisaduansiuguas
ﬂﬁﬂmaﬂ’uﬁ: LALHBIINAILUSHRFUFENSU BLY f9na1n
< £ " Al v & = o & Y a a '
Wudwlslisoides astudedndudseiinisildsuavas
ﬁaLLUiﬁm%uhmwﬁqmiaﬁumaﬁuﬁ:uazmiﬂawﬁuﬁ:ﬁq
aun1s (6)-(8) vaugndudsanauladmiulasiulouiavgiuaes
ﬁQﬂ'auLLawé’qﬂﬁzmumiaé’umaﬂ’uﬁjuazmiﬂmaﬁuﬁ:ﬁﬁh
oA & i lo & Y oa a | )
ImaLuaqm@aﬂmmLﬂumadumiLﬂaauLLﬂaqmmadmwi
1 =1 =1 =1 o @A
usiaztgnaziin1siUTeuiisuA1nauaIn 6 LUU NAD

ICL w@g 5 A9 BLY ¥89n56 FCL M15197 1 wanansiines
P ° v A | a ' A
aldlunsmedmeu lngAnioeian Aaley A1LINNaAves
° | ae v | a a
Turuiunldvesndazlyminandlun1sen 2 vzl
o 3 ° aa av v =
ngUuszasdvasrneufianiilavensillasiulyuavgiuaes
LAZLAVINUIUTIILEAILAY 15199 3 kAT 115199 4 AUEIRU
TnglunsiansassudazdymdnaanuifeingUuseasd

a ada ' a Y Y] ¢ A ad o W
wagAngn druavdadulifeingusrasdiadefndududiu
g99 910019199 2 wudilasdiulngTruiugunldves
Iastulguiavdnuiuasannitlasiulesiavgiuass dqu
o Ay v a o
ATngUsvasdnbaveensalasluleuiavgiuasifini s
7 3 wudr Awmeuan ICL WiATnguszasAfngndmsu
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1599 1 W5 8wasnlvlunisrAneu

W3mes laslulaaavguaes laslulgaardnuiuase
UIUUTZHING 100
anuazdulunisaduaneiiug 1.0
YiansaduaIenug One-point SBX
mmﬂwwﬂﬂumﬁﬂawﬁuﬁ: 0.025 1/NV
yiansadunaneiug Flip-bit Variable-wise polynomial

oA ' £ = a "y °
JUN k ﬂ@uﬂuﬂumiLUiEJULV]EJUﬂ’IiQL%’]“UENﬂ’maU

k = 20 dwsulawn £, 84 £, k= 200 dwsulam f, uae f,

AN lAsiulauguaessiafwUIindy (BLY)

5, 6,7, .. 30 d&wusu ICL, 5, 10,15, 20, 30 @wsunsel FCL

IUNTIANDUT1VBIAas Uy

30

Tne?l NV Aadnuusiudsinaulausas ey

T £, f,, .. £, wae £, uiidm f, uag £, Aseudildan
icL ladldenouiifian udfwuinliailndidgsiuan
AffigaAoudraunidu £, arfnguszasdiade 05539
yauznslanaarensaiifmundiuaudand 20 e (Fix-20)
fidinguszasdlade 0.5423 FelnalAseiu wWufeafufy
Uy £, Arimguszasdiadedianidu 0.0095 (ICL) uay 0.0085
(Fix-5) Gadalditladidsstu Weifteusudymds icL T
Inquszandiadoniian 29 1CL e inguarasdfniansd FCL
AUt Ipgsauudrtelainnsallaslulyaiagguass) ICL

a4

fNI0 FCL 919093 U d@UnSalAs tlgULae 1 LIUIZIF IR

=

i Awuhengusvasdindeues ICL findr FCL IReuynilam
o f, iestlywiRend Fix-20(0.1006) find/icL (0.1038)
Weadnides Jadewisumeuiufaznuiinsdilaslulay
wvduiuate (AL WidmauiAndy FCL Aeudnsunn saufein
dlofiarsaniviouiisuaingussasadildann ICL Audn
FanuszasAvesrmeuiuiade (Exact Solution) Aay
wuirAmeudildan ICL Tiringusrasdlndidsarusn
Tngusrasduedneuiniaedoutnain

#1579 2 Inuguiltvedasiilsyiauguaesaslasuluuavinumuasa

Ty UIUTUNTIAIRBY
laslulzuiavguaes lasluleuiavinuinas
Aoean Aade ANNEA Aoean ALade ANNEA
1 1,474 1,666.9 2,068 10,039 21,276.3 28,621
1, 1,683 1,855.0 2,101 2,679 3,212.6 4,048
1 1,395 1,563.6 1,825 3,661 7,956.6 11,182
fa 951 1,104.6 1,198 874 945.8 1,022
fs 1,111 1,212.6 1,377 3,760 4,138.9 4,599
fs 6,315 9,193.8 13,207 5,460 6,967.4 9,371
f 6,029 7,117.1 11,197 6,186 7,201.5 8,465

22

Kittipong Boonlong / Burapha Sci. J.

18 (2013) 1: 15-25



#1579 3 ATingUsrasAlAsvasinouRTianilivansailasiulsuiaugiuaes

Ty GRGAG Ameudi 5 Un 10 Um 15 Um 20 Us 30 Us IcL
Wiase
1 Average 0.0000 156.0874 33.9363 35.0067 35.9250 32.3744 11.7743
SD 0.0000 12.0001 14.9473 13.1390 10.7347 6.5501
f Average 0.0000 55914 0.9319 0.5453 0.5423 0.5408 0.5539
SD 3.1621 0.1535 0.0505 0.0730 0.0699 0.0371
1, Average 0.0000 2.8563 92.3156 89.5969 84.6194 103.4911 0.4994
SD 0.0000 42.3517 35.5120 29.9107 45.2471 0.3404
fa Average 0.0000 0.0085 0.0096 0.0100 0.0100 0:0106 0.0095
SD 0.0025 0.0029 0.0029 0/0022 0.0037 0.0009
fs Average 0.0000 3.8096 0.8188 0.8130 0.8252 0.8365 0.0293
SD 0.0000 0.0954 0.0807 0.0890 0.0794 0.0144
I Average 1.7249 1.7956 1.7847 1.7778 1.8337 1.7960 1.7639
SD 0.0000 0.0427 0.0244 0.0479 0.0341 0.0152
f Average 0.01267 0.12188 0.01318 0.01315 0.01301 0.01339 0.01279
SD 0.00000 0.00018 0.00035 0.00021 0.00038 0.00019
A9 4 erinquiraidladsvssineuifigailivesnsdlasiilauauinauaie
Ty GYGAD Fneui 5 U 10'Us 15 Un 20 Un 30 Un ICL
RES
f Average 0.0000 156.0874 0.5154 0.1346 0.1261 0.1486 0.0705
SD 0.0000 0.5110 0.3987 0.1461 0.1565 0.0323
1, Average 0.0000 100.0000 0.7625 0.1790 0.1006 0.1064 0.1038
SD 0.0000 0.1215 0.0432 0.0315 0.0356 0.0236
1, Average 0.0000 2.8563 45.1921 36.9810 32.9629 34.1726 0.0004
SD 0.0000 31.5039 24.3074 23.5132 21.6764 0.0007
fa Average 0.0000 0.0116 0.0100 0.0107 0.0104 0.0100 0.0097
SD 0.0037 0.0030 0.0032 0.0031 0.0025 0.0020
fs Average 0.0000 3.8096 0.3682 0.0111 0.0071 0.0079 0.0048
SD 0.0000 0.0141 0.0095 0.0060 0.0067 0.0021
1, Average 1.7249 1.8373 1.9235 2.4285 2.2738 2.2422 1.7356
SD 0.0925 0.3883 0.5987 0.6885 0.5545 0.0061
1 Average 0.01267 0.12188 0.01267 0.01268 0.01268 0.01267 0.01267
SD 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

)}
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