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Application of Genetic Algorithms to Optimizing Problems

Toshihiko ONO (Department of Communication and Computer Engineering)
Gen WATANABE (Department of Communication and Computer Engineering)

Two examples of genetic algorithms applied to optimal problems are explained.
The first one is the optimal selection of cutting length of bars by genetic algorithms.
In this method, the combination of cutting length in a raw bar is determined by genetic
algorithms to achieve the minimum amounts of scraps produced, keeping the amount of
each kind of products in accordance with the order of customers, when raw bars of vari-
ous length are cut to various finished products of different length. The second is the op-
timal determination of the location of supply centers and their dispatching amounts to
their customers. Genetic algorithms determine these figures to make transportation cost

minimum, keeping the total received amount of each customer to it’s demand.
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Fig.1 Genetic algorithms
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Fig.2 Cutting of bars
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Table 1 Specifications of raw and finished bars

B :
LR (%)
BE (m) [ 8&E (m)
SM-1 SM-2 SM-3

123 12 - 25.0 33.3
147 19 - 25.0 33.3
214 28 - 25.0 16.7
258 a1 - 25.0 16.7
458
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Table 2 Parameter values for optimal cutting

and b(k) 2 § = 50
xLHEE 0.1
RINERHEE 0.1
23 1 FOMH OBEEINT
Table 3 Optimal cut for each bar
148 | 248 |3%E |44E |5%H | &8 | k(%]
H#% (m] 123 131 137 145 151 687 | HiE | BR
B | 1lm 5 0 2 2 1 10 — | 233
YI¥7 | 13m 1 1 3 1 3 9 - 1 209
A% | 1Tm 2 2 2 4 1 i1 — | 256
21m 1 4 2 2 4 13 — | 30.2
##t [m] 0 0 0 0 0 0 - 1100.0
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Table 4 Optimal cut for all of bars-1

1A&B | 2%H | 3%8 | 4%8 | 5%H | &8 | HE(%]

$#f [m] 123 131 137 145 151 687 | B | BR
5 | 11m 3 1 2 3 2 11 25.0| 25.0
EI# | 13m 1 2 3 4 1 i1 25.0| 25.0
2% | 1Tm 2 3 2 1 3 11 25.01 25.0
21m 2 2 2 2 3 11 25.0} 25.0
% (m] 1 1 0 1 2 5 |100.0100.0
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Table 5 Optimal cut for all of bars-2

14H | 248 |3%H |4%E | 5&H | &8f | H*E(%]

HAHF [m] 123 131 137 145 151 687 | HER | #R
B | 1lm 3 3 2 5 4 17 33.3| 354
YIWT | 13m 4 2 3 4 2 15 33.3| 31.2
¥ | 17m 1 3 2 1 1 16.7| 16.7
21m 1 1 2 1 3 16.7| 16.7
%4t (m) 0 0 0 0 1 1 |100.0|100.0
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Fig.6 An example of location
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Table 6 Boundary conditions for optimal

layout of centers

wmEE x R v BERR Bk
Py 15 29 12
P, 23 12 9
Py 30 51 11
P, 45 19 10
Py 53 44 13

®7 BEREEAGADNTA—SE

Table 7 Parameter values for optimal layout

b 1.0

A, B 1.0, 100.0
®# H H 200
% X FeFE 0.6
BIRERFER 0.001
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Table 8 Optimal layout of centers
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Fig.8 Layout of centers gained by simulation
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according to generation
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