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Abstract

In this paper, based on integer linear programming and multi-objective programming, a mul-
ti-stage analysis model with the goal of maximizing the utilization rate of wood board is estab-
lished for the optimization of two-dimensional rectangular cutting. Considering the product type
from single to multiple, the product production task and the limit of wood material, from the
shallow to the deep, program is written step by step, and then combined with LINGO solution, the
system’s optimal cutting program is gotten. Compared with commercial cutting software, the re-
sults show that the model can effectively solve the problem of wood cutting, and the model is sta-
ble and has good optimization ability.
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Figure 1. Curve: system result of standard experiment
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Table 1. The specific parameter data of the plank
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AR K (cm) %5 B (cm)
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Table 2. Product specific parameter data
2. FEMERSHEIE
B! K (cm) i & (cm) RS (1) FIE (FTF)
P1 37.3 20.1 774 19.9
P2 47.7 28.2 2153 23.0
P3 40.6 22.9 1623 21.0
P4 311 225 1614 16.0
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Table 3. Symbol description
3. FFSULER
e P E&D2
z ps¥ ilb JT
K AR I % %
L S1 ARMRKE cm
w S1 AHR e cm
R FINTRETES 1
I HiATE R cm
W, BT cm
P, AN I Jt
h AT I BT AR A 4% JoM:-cm?
o H AT R = 1
k )T RIARRF %
Z; NI SR Jt
LI, B 1A A BELE AP 7 T RN 1
Ww, BN I BE FEAE SR LT ) IR 1
Lw, BT I AR BT ) IR 1
Wi, BN I TR FEFE K 7 ) L IR 1
m 7 A 2L %
n T7 R A
DOI: 10.12677/aam.2020.97127 1074 B B ik


https://doi.org/10.12677/aam.2020.97127

R 2

4. ZHETRHPRIERIE

FEFVIE ) e — 4 TR — N E B TSR, T BRI, AEAKCE T R AN BT R YT AR
FIWFP B, RIXPIRBRATE 7 FUHER], AL AR SRS [1], WlEl 2 Fos.

7
4
201
373
201
373
201 1 373 1
373 201

Figure 2. Blank 1.1 (left), Blank 1.2 (right), Strip 1.1 (left), Strip 1.2 (right)
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Figure 3. Schematic diagram of wood cutting scheme for product P1
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Figure 4. Iteratively arrangement process diagram
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Figure 5. Schematic diagram of wood cutting scheme 1 for product P1 and P3
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Figure 6. Schematic diagram of wood cutting scheme 2 for product P1 and P3
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Figure 7. Schematic diagram of wood cutting scheme 3 for product P1 and P3
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Table 5. The specific parameter value of the cutting scheme
5. MIEIARNAERSHE

E S R P1 HiE(fF) P3 Hi (1) FIH 2(%)
1 32 22 98.8
2 33 21 98.6
3 43 13 98.5
6.2. ETH = EFHIN=RALRYIE
FEARM A FOIE 0 PLIE AT R 4, 2fUIRI~ 5 P3fENTTRE 5, 193]% 6.
Table 6. The specific parameter value of the cutting scheme
F 6. YEIFERNAKSHIE
ES TR P1 HE (1) P3 & (1) FIHIZE (%)
1 32 22 98.8
2 33 21 98.6
3 43 13 98.5
4 59 0 98.3
5 0 47 97.1
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Table 7. The specific parameter value of the cutting scheme
F# 7. IREIFRNAGSHE

ES A S1 # & (7K) P1 $r2 (1) P3 $ 2 (1) FI 2R (%)
1 21 32 22 98.8
2 1 33 21 98.6
3 2 43 13 98.5
4 0 59 0 98.3
5 24 0 47 97.1
&l 48 Gl 774 &t 1623 AT 2 96.7
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Table 8. The specific parameter value of the cutting scheme
8. VIR RMAKSHIE

UES k=1 S1 & (5K) P1 # & (1) P2 H & (1) P3 % & (1) P4 Hr & (1) FIFH 2 (%)
1 11 59 0 0 0 98.3
2 0 0 31 0 0 92.67
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Continued
3 0 0 0 47 0 97.1
4 0 0 0 0 48 935
5 0 20 21 0 0 96.09
6 0 17 0 0 45 98.3
7 39 0 16 24 0 97.41
8 5 32 0 22 0 98.76
9 0 0 21 0 22 96.98
10 0 0 0 31 9 97.63
11 0 10 0 25 9 98.1
12 0 7 19 0 18 96.45
13 0 20 9 18 0 97.41
14 85 0 18 7 19 97.81
15 0 23 5 21 1 98.21
41t 140 Gt 774 £rit 2153 £rit 1623 41t 1614 ARMEAHIZ 97.06

RS BN [R5 58 R AHOM 2 5T cuttlogic 73 2R 45 RO e, Wk 9 Fos.

Table 9. The specific parameter value of the cutting scheme
F9. MEIARNEKSHE

Wik k= HE FER 45 IR (%) cuttLogic £ 5 (%) Z1H (%)
1 P1 98.3 98.3 0
2 P2 92.67 92.67 0
3 P3 97.1 97.1 0
4 P4 93.5 93.5 0
5 P1, P2 96.09 97.9 -1.81
6 P1, P4 98.3 98.3 0
7 P2, P3 97.41 96.05 1.36
8 P1, P3 98.76 98.23 0.53
9 P2, P4 96.98 97.34 -0.36
10 P3, P4 97.63 98.7 -1.07
11 P1, P3, P4 98.1 98.56 -0.46
12 P1, P2, P4 96.45 97.55 -1.1
13 P1, P2, P3 97.41 96.89 0.52
14 P2, P3, P4 97.81 98.2 -0.39
15 P1, P2, P3, P4 98.21 98.05 0.16

BRI ZE L AR
K {H 98.76 IR H 98.7
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Table 10. Product specific parameter data
2 10. =R AKSHKE

R ST AR (e -om?)
P1 0.0265
P2 0.0171
P3 0.0226
P4 0.0229
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Table 11. The specific parameter value of the cutting scheme
11 YIRS RMEFSRE

S1 HrE(5k) P1 %2 (1) P2 % & (fF) P3 £ & (1) P4 % & (fF) FHE o) FIFH #(%)
1 59 0 0 0 1174.1 98.3
100 774 2153 1623 1614 SR 117410 ARHUSFIF = 98.3
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