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Abstract

The layout problem of rectangular parts occupies a large proportion in actual production. In this
paper, the problem of part sequencing in rectangular part layout is studied. Based on this, a se-
quence optimization method of adaptive genetic tabu search algorithm is proposed to improve the
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utilization rate of rectangular plates. This algorithm takes genetic algorithm as the global search
algorithm, and improves it by adaptively determining the selection, crossover and mutation oper-
ators. At the same time, the tabu search algorithm is used to locally search the population that has
entered the stage of convergence and stability. This method is used to find the optimal nesting se-
quence. The experimental results show that the hybrid algorithm of genetic tabu search has a good
effect in improving the utilization rate of plates.

Keywords

Rectangular Part Layout, Adaptive, Plate Utilization, Genetic Algorithm, Tabu Search Algorithm,
Precocious Period

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

YR TAT B HERE i) SE PR EA R — AN S R, RIDRE R T A DA — A R ) SRS LA DT RIAR
M EEAT G ERRIAR R[] — AN G ERAHERE SEmS T LSRR A R 2 (0 B Ak, SRR 1 R . 1A
BT AR AL JFR 5E A RUAR

SRR HERE PP S AL SRS A — 4EFE AT AR ) U e G R OCH EEME A, B 1 Bk i
. Hare TR HRE A @R Z A . Leung S C H, Zhang D, Sim K M 25 N H 70K 4 pi
BRARFE 1) b ()7 5 R S8 2= FIASALM IR KRR AR 45 A (1 i B =R, I DU RIS s B B H R B (2]
Charalambous 55 Fleszarb 753 & [ A2 - 35 M Ji D) (%) 15450 " R HE T AROM 1) 7 e FR i@ i )b AT BR A1), $ HH — ik
PR HAE SR IE[3]. Eunice Lopez-Camach 55 NI 3= 57 7 BTk BRAR 7 SEBIHRFIE 4%, R 2E Bk 2D
B o AH R MM 7 AR — LS AN ) R A HERE I A BRI AR 7 B 28R (4] Ayadiy 5 Masmoudi 45
G TR TR S R R U . SERCT R B — 8 LR BRI R TR A I ) . 207 AR T
X EEEARAERRM R 2 EdEm T 2.6% [5]. FREEAESE NAEXHERE & 7 I A8 1 CRF SRR 0 AT 1 ek
i, EEANITIAA TR, DAUSREE S (R 2 [6]

ASCEE R T I HERE 7 AL n) AT R FE, St T BSE S B, I AR S R
XF AT S0, PSR SAROM Ie) EAT A . SEE T B AR TEAROR ORI 26

2. O REHR SHFIEE
2.1. R HHEE )RR

TER RIS, 5T HRE 1 FERRR 5 R 1 0 e 2 7 FE R B (2 5 o {EL R T LS
YT AR RO SR . AR L, TR AR : 7E e DT WK BRI R
B M b, 45— SRR K 3 S AT P =y, pys pyre o, | AT . RN AE R B L
FEsR 2 UL S AR

D) p, 5 p, REESHEBIES: i# i) =123,

2) p, REEHBUUEBR IR s i=1,2,3, 0

3) p, WL TTE SRR L O i 5 R i P AT 1

DOI: 10.12677/0rf.2023.132058 582 18 %5 S 2


https://doi.org/10.12677/orf.2023.132058
http://creativecommons.org/licenses/by/4.0/

trEE, FH

2.2. FER G R RS F R

FRATTRT AIE L 5 37 B R AR AA O3 AS TR0 PR A A 1) e T V20 1 3
FEIARA BB AR R0 T

2 wih
— =l 1
ey (M
Vp.p; O p; #Dii, j=1,2,3,,n (2)
, Vp ;0<x, <W,0<x,+w, <W;y, 20; 3)
s.t.
Vp ;0<x,+w, <WAOLy, +w, <W;

Hr, v: WMFIRER: we WIREMHER: [ BREHRKE: L FAERBER LT 5 AR &R/
KE; RQFR T EFHARE, Q)RR TR B A AR A 5.

BERESRBRRESHEE

B HE 5 R RIS FIEAN AN SRS B IS HEAT TN, T SEBL T AR A HERE I )
FIARAC . A 2% S R A BRI Jm B R AU R i, 8 S 1 AR AR N R I L A1 L. A
AT HERE RET A5 2 SE AR I HERE 251

3.1, BMEEE

3.1.1. BEEEENR

1B 4% 5% (Genetic algorithms, GA)J& — il AR L SR JEAL ik FE SRR 2R S L () 7 L[ 7] 1% 5kIE
BN LR 1958 X\ A S id 78, 0] AT A ARAL n] BERE SRS LU B = A% - Holland 5T H ?jﬁﬁﬁtﬂi
DRI AR L 1) o g AR 9 A BVE I K FE BEE T R BF I 2RI 8]

3.1.2. BiERRMERERN S AR

AL FVE I — AR IO TR — ik ifh, FEEFE A, @il R EAE I “BER7, b
P AR A AR . SR, 8 A P 038 AL P SR AR e A 45 5075 TRV S RIRT SRR IR AR A A R S
ARSCHEH T —Fh B 3E N 5 4% 577%(Self-adaption genetic algorithms, SAG).

BAARRBENTE 1R,

1) F:H i

AL EE S 7 Nk B, BRTARZ R, AP Ik 2 B gmig i) 77 0. BB Do
7 AT A S U — B g5 o Bltn: FAERIUY 11, 2, 3,4, 5, 6}, F1FRI4aE5 77 el n] AFRoR v {6,
5,2,3, 1,4}, RMERBERAFKHEFIIN6>5>2>3>1>4,

2) &S R E A T

I8 N bR $(Fitness function, FF) SRR AT B $ . W TATMTBE LR, 755 FF AR P o in) R 3E &
PESRT ORI o B S AMASRBEAT PR AL o I b A AR T 0 N B R P S @ AR, SN
“ORNELIR” B RHERAE R — 3,

AR H DR T A HERE SRR R 2o Bk v, FIWTAE D€ R BE N, BEOM B S L. SRA 2.2
Fe A () AIE N R

flx)=y =T @)

DOI: 10.12677/0rf.2023.132058 583 1B 512


https://doi.org/10.12677/orf.2023.132058

tREE, FH

| AR |

v

=

2 T R A2

Figure 1. Flow chart of genetic algorithm
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Figure 2. Cross generation of offspring from

individual genes of two parents
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Figure 3. Variation process diagram of offspring
individuals
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Figure 4. Tabu search algorithm flowchart
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Figure 5. Flow chart of genetic tabu search hybrid algorithm
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Table 2. Algorithm parameter table
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Table 3. Rectangular template information table
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Table 4. Rectangular part information table
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Table 5. Dimension information table of rectangular parts to be discharged
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i % & /mm K /mm HE
1 17 6 1
2 17 12 1
3 14 6 1
4 14 9 1
5 11 12 1
6 9 12 6
7 6 12 5
8 6 15 3
9 6 9 5
10 6 6 1
11 9 9 1
12 9 18 1
13 15 9 2
14 15 12 1
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Figure 6. Optimal nesting results based on genetic Tabu
search hybrid algorithm
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14 31 25 2
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17 19 11 2
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19 10 30 3
20 50 61 2
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Figure 7. Optimal nesting results based on genetic
Tabu search hybrid algorithm
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