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Fig. 1 Satisfaction degree curve
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Fig. 3 Computation of cutting solution
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Tab. 2 Computation results obtained by SDSA

é JIN 2l I /\A‘h
g iyjn K S/ mm B/ ;ﬁ; ﬁ:i/
1 978.855.,828(5) 99. 55 27
2 1 494(4) 99. 60 24
3 6 2 144.1 446.1 416,978 99.73 16
4 1394.1 167(3).1 081 99. 60 24
5 889(8) .885 99. 96 3
6 1167(4).1 107(2).1 094 99. 70 24
7 906.,885(7).861 99.53 38
8 1 464.1 094(2).1 081(4) 99. 70 24
9 2 144 .855(4) ,808(3) 99. 85 12
10 8 1 034(2).984(6) 99. 65 28
11 1676.1 464(3).1 094,807 99. 61 31
12 1694.1 687.1 419.1 392.978.807 99. 71 23
13 2 144.1 416.1 400,1 081.,978(2) 99. 96 3
14 2 137.1 694.1 419.1 081.861.808 100 0
15 2 137.1 296.978.925(2) .861(2) 99.79 17
16 817(7).811(4) 99. 59 37
17 828(3).817.811(3).808(3).807 99. 61 35
18 925(6) .861(4) 99. 93 6
19 1 389.1 387.1 343.1 337.1 296(2).925 99. 70 27
20 1 687.1 541.855(2).808.,807(4) 99.71 26
21 9 1694.1 081(6).807 99. 86 13
22 1416.1 392(2).1 389(2).1 034.978 99. 89 10
23 1676.1 426.1 422(2).1 034(2).984 99. 98 2
24 2 137.1 422.1 392,1 081(2).1 034,811 99.53 42
25 2 144.1422.1389.1167.1034,978.855 99. 88 11
26 2 137.1694.1416,1 081,1 034,984 92.73 654

Tab. 1  The specification and quantity of
required stocks of Example 1

HAk/ B/ || MM/ B/ || K/ BoE/ | g/ B/
2 144 4 1422 4 1296 3 889 8
2137 4 1419 2 1167 8 885 8
1694 4 1416 4 1107 2 861 8
1687 2 1400 1 1094 4 855 8
1676 2 1394 1 1081 16 828 8
1 541 1 1392 4 1034 8 817 8
1494 4 1389 4 984 8 811 8
1464 4 1387 1 978 8 808 8
1446 1 1343 1 925 9 807 8
1426 1 1337 1 906 1
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Tab. 3 Result comparison of SDSA and Lit, [17]
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Fig. 4 The number curve of the required stocks

in the dissatisfaction cutting pattern
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Tab. 7 Result comparison of the methods in this

paper and Lits. [7, 8]

Tab. 4  The specification and quantity of
required stocks of Example 2
A%/ Ko/ Ak / Bt/ Ak / B/
mm A mm ™ mm A~
463 100 324 200 182 200
405 200 256 200
%5 SHP&SDSA it 44 %
Tab.5 Computation results by SHP&.SDSA
ERe WORHE B /mm B /A4S R/ %
1~50  463(2).,405(4).324(2).256(1).,182(3) 99. 90
51~60 324(4).256(7).,182(5) 99. 95
61~70 324(6).256(8) 99. 80
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Simulated annealing algorithm based on satisfaction degree for
one-dimensional cutting-stock problems with multiple stock lengths

ZHENG Xiao-jun', YANG Guang-hui’, TENG Hong-fei"'”’

( 1. Department of Computer Science and Engineering, Dalian University of Technology, Dalian 116024, China;

2. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In order to solve the large scale one-dimensional cutting stock problems(1D-CSP) more
efficiently, the 1D-CSP with multiple stock lengths is firstly classified into general 1D-CSP and batch
1D-CSP according to the length and number of the billets. For general 1D-CSP, a simulated annealing
algorithm based on satisfaction degree (SDSA) is presented, which is inspired by the satisfaction
degree theory. For batch 1D-CSP, since the number of billets is large, it will be solved by SDSA
combined with sequential heuristic procedure, which is called SHP&.SDSA for short. The proposed
SHP&-SDSA will further improve the search ability of SDSA for batch 1D-CSP. The numerical
experimental results show that the proposed approaches achieve the better quality and the higher
efficiency, and obtain the stable satisfactory project solution.

Key words: simulated annealing; satisfaction degree; one-dimensional cutting-stock; batch cutting-stock



