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A Study on the Irregular Nesting Problem Using Genetic Algorithm and
No Fit Polygon Methodology
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ABSTRACT: The purpose of this study is to develop a nesting algorithm, using a genetic algorithm to optimize nesting order, and
riodified No Fit Polygon(NFP) methodology to place parts with the order generated from the previous genetic algorithm. Various genetic
ilgorithm technigues, which have thus far been applied to the Travelling Salesman Problem, were tested. The partially mapped crossover
rethod, the inversion method for mutation, the elitist strategy, and the linear scaling method of fitness value were selected to optimize
tie nesting order. A modified NEP methodology, with improved searching capability for non-convex polygon, was applied repeatedly to
te placement of parts according to the order generated from previous genetic algorithm. Modified NFP, combined with the genetic
algorithms that have been proven in TSP, were applied to the nesting problem. For two example cases, the combined nesting algorithm,
v oposed in this study, shows better results than that from previous studies.
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Fig. 1 Modified partially mapped crossover

2) Eetsto]

NeHoE ML Ao, Fig 20149} o] f7
A5 £8 d(ing BHoz Azstd § 14 olFaks By
= 38 A & E9velE doslt #F Held 3
A8 FEe a9 99 FEF Po] /)& AAWE 3
a3, 2 Sl ol TPAsh Lo) B 4 o] FATIE B
2 Agsgch @A APl Jal BAwe] HE WA 50%
@ o5 ARSI olF FAL A1 olfE R



74 ¢38F7 No Fit Polygon#-&

Pl B ATtAR B AAEE olgate A9l A
ZHoNS] fEATH BAvolE dovlulrk YY) Wl
o 3t ALE B3] YsiAolch

< oT=E

3) XHAHLE
A EWS AEetHon, Azl AHe AAYHE S
2 *ﬂl?ﬁ%‘% & AMgEen, & A 70%7F AvA

(3[4 [5 nmm@uieiiugel > |
(816 [ 2 ipmiefipatioginl { |
B

13[415[8[6[711[2]

- > > > > > ]

|2|3|4|5|8|617l1l

Fig. 2 Modified inversion method for mutation
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Table 1 Results after 200th generation

Rectangular Example Fujita’s Example
. (Area : 100) (Area : 173.28)

Trial No. = Scrap Min. Scrap
area Ratio area Ratio
1 116.9994 14.5 188.5867 812
2 116.9994 14.5 188.8715 8.26
3 117.5753 14.9 193.4984 10.45
4 118.2666 154 194.0000 10.68
5 121.2068 17.5 196.0640 11.62
Average |  118.2095 1540 192.2041 9.85
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