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In this study, a machine grouping problem for the formation of manufacturing cells is considered. We
constructed the problem as minimizing manufacturing leadtime consisting of parts' processing, moving, and
waiting time. Specifically, the main objective of the defined problem is established as minimizing inter-cell
traffic in order to minimize the part's moving time. In addition, to reduce the waiting time of parts, the load
balance among cells is implicitly included as constraints. Since this problem is well known as NP-complete and
cannot be solved in polynomial time, a genetic algorithm is implemented to obtain solutions. Also, a local
optimization algorithm is applied in order to improve the solution by the genetic algorithm. Several experiments
show that the suggested algorithms guarantee near optimal solutions in a few seconds.
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webd, 2R A A8 G5 B 12 FEY AN
o] 2= 85 #& A1k ol ZAL H A3

53 &9

A 9] Aol A) no] A 2 A o] F
bol A F5olehe T b B M2 A
ek Hgol FEH e FU AL ¥
58 28471 459 38 =551}
2.9] 93 Astol s} 2ol 2%
A el Ao Be 7145
23l ol ek REE 4SS 4

» 2
all

PO
H ™

oXx, tob

)

, O o fo
o 2o i

o

b
3
1
il

ru
rir

ol
Yo 1o
o,
=
2 oo

i)
b o
‘:,
e
i)
o & i ope

ke
o ot

|
l

i ox |
ol
o)

¢
il
il

©
=

2 pay
)
f o
-z
ol
=N
ol
2
lle}
BN
=
oty
r
Eo)
7
_t
in's
d
o
O]
ol
tilo

82

(o3
9,
=
()
1o
)
s
il

o] &°] BorAA e dHE =
L webA, £ Aol A g o E # Ao ol 2 A
&8s A AT A3 A st w A 23E 7}
HOEE slofof 3t} o] & Y& Y Fo she £ A7
A ) AT} o) Zt Ao A3kt A 2 S WA
olo] W2 A%E o §3= Aol

AAHRA EA ] B 714 A

rh W oo Y Ho

o ol g
VY

g
o
offt

i

lo
o
)
:?L_',
it
o

traffic between cells cell processing times
Max. processing time
GA GA + Local| cell 1 cell 2 | cell 3 | cell 4 | cell 5 | cell 6 |cell 7 |standard deviation
80 15437 15271 79 78 79 80 76 59 80 8
90 15153 14971 88 89 90 90 89 61 24 25
100 14841 14683 99 86 27 98 100 97 24 35
110 14619 14414 110 109 21 27 104 110 50 41
120 14250 14092 119 21 104 119 22 27 119 49
130 14142 13895 127 130 27 17 127 79 24 53
140 13744 13605 140 137 137 24 22 47 24 59
150 13364 13248 146 144 26 149 20 21 25 66
15500
15000
o, 14500
émooo +
E
13500
13000
0 10 20 30 40 50 60 70
Standard deviation

Figure 2. Fitness values with standard deviations.
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Figure 3. Flow matrix similar to practical cases.
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