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Design of Cellular Layout based on Genetic Algorithm

Byung-uk Lee*, Kyu-kab Cho*

ABSTRACT

This paper presents an operation sequence-based approach for determining machine cell layout in a

cellular manufacturing environment.

The proposed model considers the sequence of operations in evaluating

the intercell and intracell movements and it includes the impact of cell blocks in evaluating the intercell

movements.

In this paper, design of cellular layout has an objective of minimization of total material flow

among facilities, where the total material flow is defined as a weighted sum of both intercell and intracell

part movements.

The proposed algorithm is developed by using genetic algorithm and can be used to

design an optimal cellular layout which can cope with changes of shop floor situation by considering

constraints such as the number of machine cells and the number of machines in a machine cell.
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Fig. 1 An example of two types of layout for a
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i machine cell #1 (M2, M3, M4)

i i machine cell #2 (M1, M5, M6, M7, M8)

| machine cell #3 (M9, M10, M11, MI2)

Fig. 2 An example of cell block
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(a) layout 1

(b) layout 2

() ] machine cell #1 {M1M4,M9,M12}
machine cell #2 {M2,M5,M7,M10}

machine cell #3 {M3M6M8MI11}

Fig. 3 Two types of layout for the same machine
cells
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Fig. 4 Candidate solution has only one string, S
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(a) string St (b) string S2

Fig. 5 Candidate solution consists of two
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2 34611 5 1 1 1
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2.2 2

one-point crossover

(a) Before crossover operation

1 5.4 6.3 2/ |1 1 22 2 2

6 3.5 2.1 4] |1 1 1.1 2 2
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(b) After crossover operation

Fig. 6 Crossover operation
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Bz p1|p2[P3|P4
FAAY| 1 ]4]7]8

P5 | P6

14

P7
16

P8
17

P10
22

P11
26

P12
28

P13
30

P14
31

P15
34

P16|P17
35(3
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TAAY
@ 49 QoA MAY £E54 FAAYL
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AR Age g 2.

~
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0

T

3L
T
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T | BE &9 7H 3AEA
P1 M4->M1->M9-—-M13

Cl P5 M4-MI1-MI10-->M13
P9 M4->MI1—->M9-—-M13
Pi6 M4->M1->MI11->MI13
P2 M2-M7-M14—->Ml11
P7 M3—-M7—-Ml14->Ml1

Cc2 P10 M2—->M8—-M14—Ml1
P13 M2-M7-MI2—Ml11]
P18 M2-M7->MI13—>Ml1
P3 M3-MI2->M8—>MI15
P6 M3->M8—>MI12—M15

C3 P11 M3-M12—-M8—-M14
Pi4 M3—->MI12—->M9-—->M15
P17 M3—-MI12—-M8—->M14
P4 M5—-M10—Mé6

ca P8 M5->M10—Mé6
P12 M8—->MI0—>M6
P15 M5—-M9—-Mé6
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M8 | M9 [ MI0{M1L MlZ Mi13IMi14| Mi5| Di
3 4
7 3 100
3 4
4 3 100
3 4
2 3 4
3 2 x| \®
2
5 3 100
3 4
3 80
3 4
3 2 4
2 3 7 | 1™
2 4
4 3 0
2
3 100
191 2 1 3 4
POl 2 1 3 4 100
21 1 2 3
22 1 2 4 3
P10+ 23 1 2 3 4 0
B 1 2 3 4
P |25 3 2 4 80
2 1 2 3] 4
7 1 2 3
P12| 28 3 1 2 80
2|29 1 2 3 4
P13 2 1 2 413 80
31 1 3 2 4
?37‘? 32 1 3 2 4 0
33 1 2 3
ru 1|3 2 8
Plsl 3B 2 1 3 4 80
136 1 3 2 4
Pi7 31 1 3 2 4 80
38 1 2 4 3
P18 39 2 1 4 3 80
4411 2 3 4

where, Pi=part number, Mi=machine number, Ri=process plan number, Di=demand

Fig. 7 Alternative process plan-machine matrix for parts
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Cell Machines

M4, M1, M9, M13
Ml11, Mi4, M2, M7
M8, Mi5, M12, M3

M10, M6, M5

Ci

(b) Result of cellular layout

Fig. 8 Formation of machine cell and cellular layout

(a) layout 1
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(b) layout 2

Fig. 9 Two alternative cellular layout for the same
machine cell
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Inercell and intracell movements for the
different weights

Table 1.

weighting factors movement

wy W, | intracell | intercell

0.0 10 5170 2390

0.1 0.9 3570 2470

0.2 0.8 3570 2570

03 0.7 3570 2470

04 0.6 3180 2880
A#ARez A | olFd dF A w, ol
[0.1, 0.3] Ale]9) MYel EAT o A X ¢te)
Ago) 2 4G WA v AE T F 9

=

w2=1 0

w2=0.9

w2=0,8

@) w=04,

Wy =0.6

Fig. 10 Alternative cellular layout for the different
weighting factors
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