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Abstract

As a new form of business, sharing economy provides a new way for high-quality transformation
and upgrading of manufacturing industry. In shared manufacturing, the allocation optimization of
manufacturing resource sharing is the core problem. This paper studies the optimization of pro-
duction resource allocation for personalized products in sharing economy. A multi-objective op-
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timization model is established to minimize the total cost of production resource allocation and
product delivery time; An e-constrained multi-objective algorithm is proposed to solve the Pareto
front of the production resource scheduling problem under the sharing economy. The multi-objec-
tive optimization algorithm is implemented by C++ CPLEX programming. Finally, the effectiveness
of the algorithm is verified by a case. Numerical experiments show that the proposed multi-objective
optimization algorithm can solve the actual production resource scheduling problem in shared
manufacturing in a reasonable time.
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Figure 1. Product production resource allocation framework under shared economy
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Figure 2. Product process diagram
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Table 1. Processing time and cost of production resources

F 1 EFEFRITFAIRRE A

AR ()
PR LT

r.(1) r.(2) r,(3) r,(1) r,(2) r,(3)
t, 1.3/3.2 2.3/2.4 3.2/3.5 4.3/3.3 2.4/3.8 5.6/4.3
t, 2.4/2.3 3.4/1.8 3.2/4 45/3.8 3.5/4.2 6.6/6.8
t, NA NA 4.5/5.5 5.3/4.5 4.2/5.5 7.27.3
t, 2.3/25 3.4/2.1 3.3/4.1 NA 2.8/5.2 5.3/6.5
te NA NA 3.5/5.2 5.5/3.4 4.3/4.2 7.3/6.7
t, 1.3/3.2 2.3/2.4 3.2/3.5 4.3/3.3 2.4/3.8 5.6/4.3
t, 2.4/2.3 3.4/1.8 3.2/4 45/3.8 3.5/4.2 6.6/6.8
t, NA NA 3.5/5.2 5.5/3.4 4.3/4.2 7.3/6.7
t, 2.3/2.3 3.4/2.1 3.3/4.1 NA 2.8/5.2 5.3/6.5
t, NA NA 3.5/5.2 5.5/3.4 4.3/4.2 7.3/6.7
t, 1.3/3.2 2.3/24 3.2/35 4.3/3.3 2.4/3.8 5.6/4.3
t, 2.4/2.3 3.4/1.8 3.2/4 4.5/3.8 3.5/4.2 6.6/6.8
t, NA NA 4.5/5.5 5.3/4.5 4.2/5.5 7.2/7.3
t, 2.3/2.3 3.4/2.1 3.3/4.1 NA 2.8/5.2 5.3/6.5
t NA NA 3.5/5.2 5.5/3.4 4.3/4.2 7.316.7
t, 1.3/3.2 2.3/2.4 3.2/35 4.3/3.3 2.4/3.8 5.6/4.3
t, 2.4/2.3 3.4/1.8 3.2/4 45/3.8 3.5/4.2 6.6/6.8
t, NA NAA 45/5.5 5.3/4.5 4.2/5.5 7.27.3
t, 2.3/2.3 3.4/2.1 3.3/4.1 NA 2.8/5.2 5.3/6.5
t NA NA 3.5/5.2 5.5/3.4 4.3/4.2 7.3/6.7

Table 2. Time window of shared manufacturing resources in a manufacturing cycle
2. —MEIERABR S ZHIEEIRE 5 Z0E &
I BHR — A3 ST P9 R AR R R TR B b
r.(1) [0, 4] [22, 30] [60, 68] [75, 86]
r.(2) [6, 12] [18, 23] [78, 90] NA
r.(3) [1,10] [15, 20] [40, 50] [60, 70]
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Figure 3. Pareto boundary solution of production resource allocation
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Table 3. Pareto boundary solution of production resource allocation (part)
52 3. 4R E B Y Pareto i1 RER(ERSY)

Pareto fi# A7 A A7 (8]
1 217.064 86.5
2 260.728 25.6
3 217.064 86.5
4 218.229 85.5
5 218.229 84.5
6 218.229 83.5
7 218.229 82.5
8 219.335 81.5
9 219.335 80.5

10 220.025 79.5
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Figure 4. Gantt chart of production resource allocation with the shortest production time
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Figure 5. Gantt chart of production resource allocation with the shortest production cost
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Table 4. Results of weighted weight method
A4 MR EIRRBLER

WE R Aw Pareto fif /N4 Pareto ff 78 o5 % CPU Hal(s)
0.1 6 16.7% 78.203 s
0.05 6 16.7% 128.896 s
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