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Abstract

Since the problem of that collaborative plan, manufacturing plan and the scheduling solutions are
hard to be paralleled and synchronized, the multi-objective model of integrated collaborative plan
and scheduling for dual-resource is established, taking the collaborative planning into considera-
tion under the environment of supply chain. There are three objectives in the model: the shortest
completion time, the lowest cost and the minimum total tardiness. Take machines and workers as
two kinds of constrained resources. Then, the improved SPEA2 algorithm is designed. In this algo-
rithm, the chromosome pair encoding which is suitable for dual-resource and collaborative deci-
sion is designed. It includes the process coding, the machine coding, the worker coding and the
collaborative decision variable. Finally, the correctness of the model and the efficiency of the algo-
rithm are proved by the simulation experiment.
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Figure 1. Chromosome encoding with collaboration
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Figure 2. Cutting diagram about archive set of SPEA2
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Figure 3. Crossover operation of procedure
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Figure 6. Mutation operation of procedure
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Table 1. Cost of raw materials

=1 THRERMEIAK

TH5 J J2 J3 J4 J5

SRR BERA Cm () 160 210 440 340 570

Table 2. Detailed processing parameters in production scheduling

2. £ EERRAFEAN TS8R

PO IE] t (7N
T TR PME A 1 Di (/M)
M1 M2 M3 M4 M5 M6 M7 M8
011 — — — 12 — 10 9 —
J 012 450 17 — — — 17 10 — 15 60
013 — 24 — 11 — — 10 —
021 — — 16 10 21 14 — 17
022 8 12 — — 19 11 — —
023 — — — 15 — 21 25 —
J2 950 —
024 — — — — 18 — 9 —
025 12 15 — 14 9 — 10 —
026 — 9 — 7 10 8 — —
031 — 14 — — — — 17 —
032 — 23 23 17 — 18 — —
J3 700 —
033 — — 20 9 22 — — 21
034 7 — 10 — 8 11 9 —
041 — 18 — — — 17 18 —
4 042 400 — — — 10 — — 12 — 80
043 — 8 11 8 — — 9 20
051 — — 24 10 16 — — —
J5 500 60
052 — — — 17 — — — 8
HLAS AL TR I T 9% A al(t-h™) 8 5 10 9 7 6 9 4
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Table 3. Worker set corresponding to each machine and impact factor e,

3. MBMNEH T ASKUREIWEF e,

TA M1 M2 M3 M4 M5 M6 M7 M8
W1 1.2 1
W2 0.8 0.9
W3 0.9 0.9
W4 11 0.9
W5 0.9 0.7
W6 0.9 11
Table 4. Processing fees per unit time
F 4. TABABEMTERA
TA W1 W2 W3 W4 W5 W6
TGN 20 15 15 20 15 20
Table 5. Pareto optimal solution set of the dual-resource scheduling with collaboration
= 5. FEIMEFR THER S WETRM W IBE Pareto iR
etk B %
5
In LA 52 L ] BSE{i8 G| WEAL S
1 21468 153 71
2 22727 147 62
3 23451 154 56
4 24289 140 49
5 25473 132 28
6 26380 141 19
7 27127 107 31 4
8 28500 112 18 5
9 29963 103 9 3
10 30770 94 4 2
11 30879 99 3 2
12 31719 101 2 13
13 31981 122 0 1,3
14 32370 93 0 35
15 33081 88 0 2,3
16 33303 86 4 1,35
17 34050 84 0 2,34
18 35589 79 2 2,35
19 35881 79 1 2,35
20 36783 79 0 1,345
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Figure 9. Gantt with collaboration
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