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Adaptive multi-island genetic algorithm optimization on layout problem for
2D rectangular parts

Zeng Xiaoliang' Wu Qiong' Yuan Xuhua®
(1. College of Design Engineering Jiangxi College of Applied Technology Ganzhou 341000 China;
2. College of Mathematics and Computer Science Yan“an University Yan’an 716000 China)

Abstract: The optimization method of layout based on adaptive multi-island genetic algorithm was proposed in order to increase the utiliza—
tion rate of plate and reduce production cost for the layout problem of 2D rectangular parts. Then the rectangular part was characterized
by six-element array taking the maximum utilization rate of plate as the optimizing goal the optimization model with constraint of layout
problem was built. Based on multi-island genetic algorithm the adaptively adjusting method of crossover probability and mutation proba—
bility was introduced and the adaptive multi-island genetic algorithm was put forward. Furthermore for the particularity of layout prob—
lem the genetic operators were designed adaptively and the circular crossover method and changing mutation strategy were given to en—
sure that the rectangle scale remained unchanged before and after the execution of genetic operator. Finally the gene decoding method was
set by the lowest horizontal line heuristic algorithm and two sets of layout experiments for rectangular part with the scales of 30 and 59 for
verification were conducted. The result shows that compared with the distribution estimation layout method the utilization rate of plate and
the stability of layout method for the layout results of adaptive multi-sland genetic algorithm are higher.
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Fig. 1  Setting method of coordinate system
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Fig. 2 Principle of multi4sland genetic algorithm

8

o

2.2

2.2.1

p2 o pn}<:>{1 2 o n}o

{xl x2 o x"} x

2.2.2

2.2.3

2.2.4

Q1 |1|2|3|4|5|6|7|s|9|

N
Y
N

[sfefelofafs]r]s]n]

HE®E: 1—5 —2—4—9 —1

(@)

s [ o] [afs| | [ [o]
v [ s|a] Jolof [ | [1]
(b)
w2 [s]afoelofafsfr]s]n]
71 (1 [ 2] 3]as]e] 7] 8]o9]
©

3
(a) 1 (b) 2 (¢) 3
Fig. 3 Cycle crossover operator
(a) Stepl (b) Step2 (c) Step3
|
( 3 1 1)
( 3 2 5)
1
2 1 2
1 2
3 1 2
1 2 3 1
2 . 543926781



56 45
Step 1 N
P, F, <F, > > N N
P, = P -P F -F Pa  Por Pumi Pu2s
(3) Step 3 |
P, o . '
: FW ’ Step 4: |
F.. v Py P, ’
(0 1) P, >P,. Step 3 )
2.2.5 ) ’
Step 6:
Step 3
11 °
3
P, F.. <F,
P = P ?mz) (_F; BRI F,, 1 0 2
o B 9 .
(4 31 1
P, b F o 65 cm. 14
v P Py 30
(0 1) P,>P,- 1 .
2.2.6
1 1
Table 1 Specification and quantity of rectangular parts for
experiment 1
’ / / / / /
° cm cm cm cm
Step 1 ! 7 6 1 § 6 5 3
; 2 17 12 1 9 6 9 5
Step 2: 3 14 6 1 0 6 6 1
P, 4 14 6 9 11 9 9 1
5 11 12 1 12 9 18 1
Pi 6 9 12 6 13 15 9 2
! 7 6 12 5 14 15 12 1
Step 3: p;
20
Pi o
: 12
Step 4: Step 2 Step 3 o 12
o 4a 4b
2.3 4e

2.2
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Table 2 Statistical results of consumption length and
. 7 utilization rate of plate after layout
13
7 /cm 1%
12 49 93.8
6
it 45 100. 0
12
3.2 2
@ 2 400 cm.
; " 20 59
? 6 |1 s 6 7 3 o
2 7
716 9 | 9 3 2
7
3 " Table 3 Specification and quantity of rectangular parts for
11 I
8 | 8 13 experiment 2
4 : 9
/ / / / / /
12 cm cm cm cm
5 6 7 14 6 7
1 36 25 4 11 22 55 1
®) 2 24 18 5 12 41 87 2
3 84 79 3 13 72 39 2
1
6 | ° sl 9lo| 6 |9 4 30 121 4 14 25 31 2
5 5 48 29 11 15 65 41 2
9
8 10 7 8 6 98 64 2 16 24 78 3
6 6
4 s | | 7 21 36 2 17 11 19 2
12 7 13 8 59 48 3 18 36 63 2
14 3
9 17 11 2 19 30 10 3
- al7l s 6 |71 s 10 121 46 2 20 61 50 2
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Fig. 4 Comparison of optimal results between layout methods in 4 2 (%)
this paper and in reference 12 for experiment 1 Table 4 Comparison of layout results for experiment 2 ( %)
(‘a) Optimal result of layout method in reference 12
('b) Optimal result 1 of layout method in this paper
(¢) Optimal result 2 of layout method in this paper
12 90. 28 88.25 345 353
2 o 95.23 94. 38 336 341
2 4 : 30
100% 4 12
100%

45 cm; 12 N
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