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A Genetic Algorithm for A Cell Formation with Multiple Objectives

Jun-Su Lee - Byung-Ho Jeong

Dept. of Industrial Information & Systems Engineering, Chonbuk National University

This paper deals with a cell formation problem for a set of m-machines and mprocessing parts. Generally, a cell for-

mation problem is known as NP-completeness. Hence the cell formation problem with multiple objectives is more difficult

than single objective problem. The paper considers multiple objectives; minimize number of intercell movements, minimize

intracell workload variation and minimize intercell workload variation. We propose a multiple objective genetic algo-
rithms(MOGA) resolving the mentioned three objectives. The MOGA procedure adopted Pareto optimal solution for se-
lection method for next generation and the concept of Euclidean distance from the ideal and negative ideal solution for
fitness test of a individual.

As we consider several weights, decision maker will be reflected his consideration by adjusting high weights for im-

portant objective. A numerical example is given for a comparative analysis with the results of other research.

Keywords : cellular manufacturing system, cell formation, multiple objective genetic algorithm(MOGA)
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Longendran(1991) * * 33 King's Algo.

Venugopal & Narendran(1992) * * GA

Dahel & Smith(1993) * * P

Adil et al.(1996) * * * TS

Gupta et al.(1996) * * * GA

Lee & Alberto(1996) * * NFBM

Hus & Su(1998) * * i GA

Pierreval & Plaquin(1998) * * EA

Zolfaghari & Liang(1998) *x SA, NN

Zhao and Wu(2000) * * * * GA

Onwubolu & Muntingi(2001) * * GA

#¥. @ Exceptional Elements
@ Intercell Load imbalance
(® Minimize Intercell movemsnt
(D Maximize Total of Similarity coefficient

7)€} . **.Group Efficiency, ***-Total cost

H 2 [P-integer programming, TS-tabu search,

(@ Intracell Load imbalance
@ Minimize Intracell movement
® Maximize Total Number of part within cell

NFBM-network flow based method, EA-evolutionary algorithm,

SA-simulated annealing, NN-neural network
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it A, B, C, D : pareto optimal solution
or non-dominated solution(NDS)
D, F : dominated solution or inferior solution
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2Hmodifying genetic operator strategy), H 2|4 Z(penalizing
strategy) 5] Atk olel @ HIZbsaE T4 g
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Algorithm for Repair procedure

Begin
For i=! to chrom_size do

begin
check (MCs in cell) ; // cell®] AetxA

if (Chromosome = infeasible) then

begin
finding MC(overs and shorts MCs ) in
chromosomes ;
replace and repair the infeasible
chromosome into feasible.;
update chromosome.;

End

repeat (Chromosome=feasible);

=it

End.

End.
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@2N) | 345 | ¢ y - | 463 | 10759375 | esseeal | N e y - | 1048
24589, | 7.1,
3,1)| 6 [ 157|234 - | 686 | 77284925 | 51967131 136 10,14 .13 - 110
1,3,4,6,7,
23,0 | 234 ] 17 | 56 oL 778 | 10450609 | 863253.25 59,14 2.8 - | 1897
10,11,12,13
12, 3,10,11, 14,5,
3| 3 45 1 67 - | 752 | 1702301.25 84112.58 12,13 27,14 689 - | 1097
2,3,4,10, 1,5,6, 1742l
Q3N [ 234 | 5 | 167 | - | 778 | 121492863 | 26502269 | ()00 7,14 59 S 0 P
21,10 o2l
24,1)1 34 | 17 5 26 | 1060 939135 983176.81 D | 458914 31 16 | 1927 | Mcary
240 | 26 | 45 | 17 30| 1231 457034 97304956 | 134,57 |211,12,14] 59,10 | 7,13 | 34
4am) | 3 1467 5 2| 1172 | 143985575 | 25062730 | 3,10,12,13 |1,25.67,14| 4.6 911 | 36
59,10,
24,V | 26 4 137 5 | 1260 610589.06 | 53945881 3,4,6,7 21412 | 0|18 | 549
<E 6> 24 32| M8z
A M/C in cell i 2 2 gt A
£l 1 2 3 4 5 6 F1 F2 F3
459,10,
(34,1) 6,7 1,14 38,11 s . - 3828 608356.9 1156389 | 3865
4,568, 29,10,
(3.4,10) Y 12,13 7,14 13 . y 5394 202685.4 3027259 | 200
(3.4,) 16 23 ]501?4 48,15 . . 5255 | 1163855.4 1609.3 955
(34,V) 2,14 3,49~13,15 5,6,7 1,5 y y 4356 929424.3 486479 | 3399
6,9,10,
(35,1) 1,2 1315 45,14 7,11 3.8 . 6174 | 508279.9 1996352 | 254
(3,5,11) 58,11 46,13 2,9,10,12 1,15 3,7,12 . 8592 1461819 3065564 | 1061
(3,5,) 3,13 45,7,10 1,12 28,11 69,1415 . 7631 | 11591839 2885.9 96
(3,5,IV) 5,8 79,10,12,15 | 12,11,14 45 3,13 y 7058 | 1105155.4 14516.4 455
(3,6,1) 12,14 48 1,5 37 2691015 | 11,13 | 3979 414203.8 2242448 | 183
3,6,11) 1,515 6,12,13 411 7,14 29,10 38 7363 120222.8 4246708 | 2605
(3,6, 7,10 2,9,11,12 45 3,6 1,15 8,13,14 | 7688 984997.2 544374 124
239,
(3,6,IV) 10013 1,8 45 6,7 1114 15 6153 647347.8 1418568 | 366
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<#E 7> EHl1, 2, 32| HzZio| 0|F3Ie} Mol ERISIEHRIe| MEAN
s o 8 4 =2 H§ Y
T E W oE H Fi F2 F3
(1, 2, ob.1) 22221 167 244,270.00 17,672.00
(1, 2, 0b2) 2211 441 94,829.16 # 74,048 34
(1, 3, ob.l) 32221 297 * 241,448.67 21,756.74
(1, 3, ob.2) 32311 571 * # 17,762.50 # 187,748.17
(1, 4, ob.1) 21234 674 @ 4.802.00 265,682.75
(1, 4, 0b.2) 23241 674 4,802.00 265,682.75
(2, 2, ob.1) 22222-12 244 *4@ 1,631,590.25 175,068.25
2, 2, 0b.2) 12222-21 778 110,723.72 # 637,344.13
(2, 3, ob.1) 33331-23 454 4@ 1,517,107.00 214,814.56
(2, 3, 0b2) 1322231 883 9,862.88 # 936,020.56
(2, 4, ob.1) 31443-21 776 *#@ 1,385,198.25 358,798.34
2, 4, 0b.2) 43211-34 1231 4,570.34 # 973,049.56
(3, 4, ob.1) 34444-24444-44414 2189 #@ 1,006,792.00 127,475.08
(3, 4, 0b.2) 21342-43211-24122 6289 140,325.31 # 330,953.69
(3, 5, ob.1) 52222-43242-22212 4812 #@ 533,612.06 446,109.97
(3, 5, 0b.2) 45144-53122-15511 8143 117,771.70 # 575,913.56
(3, 6, ob.1) 35555-51455-62525 3639 #@ 655,443.63 236,754.86
(3, 6, 0b.2) 62534-35122-43251 7549 84,512.26 # 323,045.16
i ox A9 G Ee] AT} Logendran(199) R T & AL
# A3 G S A}t Gupta S(1996) R 2L AL
@ : Aorst 5o A} Husel Su(1998) R} 2L #HL
9] Flo] M9 FIRT & 75X & FoigAw A48 Aoz A7 wjid FHAdAe] e 8 94 85
A3 (2, 3, M F1 &T52)3 (2, 3, V)4 FL g(778) o] LA M7 Fd el waEsA AAHA

b A1 A
(1260) 0.2 23]¢

2, 4, I F1 g(1172)% (2, 3, V)°] FI @&

& 7hEAE Ze AP2Ad9A =

ngq
©A3e ddAAE Ak 4 39
éﬁrow“ Zb Aol g F-Fol #e 18 At
Aok EA 1, 29 AL 278 AT A FA 39
Al AL FAE w 2 Ao A 24 oY 7AY &
FHEE st Adzd offdA Hd¥S HAEA
<E 6>olM & F QIKe] YAAARY] FoEE WY
g ZtEx e Wste] wt AP £A9 Ut =E2EE
& Uk FA3Y ZAZ77F A L, 290 wis] A

A¥zA 3,5 1), 3,5 0O), (3, 5 M3 3, 5, V)9
B9, 24 7t A Y FoEst Mg wet =2HE 3
o} T EBA grol Wyl Wil 4 FAde T4
oA JAAARY] Foxg AsA AEHE Ao
Tostelet Boh o]}y AdARs gostd FA9
a7zt &L Agee Azt t‘fﬂOﬂ uAE Gl 4
Akl ot A9 =7t E Aol tEAe W
stoll et sfe] Wbt 23*0“49& dojtth= A&
o1 Qlrh

2 dFdAe Ags
A3l 71EATNA =5E 611% 2
Ao APEFTE o8t FHristah
kel olF 3ot Aol AQYEF WA
AYstdrk ol 7|9 Logendran(1991), Gupta 5
(1996) 123 Hsu®} Su(1998)e] AtolA m#dt A}

I

;Jd

g A

pul
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£ 024 434 FHgueEe Asat 53 o

ArolMe AP A W3y Ao A7)d wet &
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AT F AT HbsAE sz FHee 2
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