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Abstract

With the rise of C2B customized production mode, multi-variety and small-batch production mode
has been spawned. This way will lead to frequent switching of various production tasks on the
machine, which is easy to cause capacity waste and machine loss. At the same time, in the process
of multi-machine parallel production, it is often necessary to share some flexible resources, such
as manpower, inventory buffer, specific production equipment, etc. Therefore, exquisite produc-
tion scheduling is needed to rationally coordinate the utilization of various shared resources and
reduce capacity waste. In this paper, the unrelated parallel machine scheduling problem is studied
to minimize the maximum completion time and switch time. Under the constraints of the classical
parallel machine scheduling problem, multiple shared flexible resource constraints are consi-
dered at the same time. To solve the NP-hard problem, this paper designs a hyper-heuristic algo-
rithm based on tabu search for optimization. Tabu search algorithm is used as a high-level heuris-
tic strategy. Combined with the scheduling characteristics of parallel machine jobs, seven
low-level heuristics are designed to form a low-level heuristic algorithm pool. The effectiveness of
the algorithm is verified by an example. Finally, the impact of multiple Kkinds of shared flexible re-
sources is analyzed by numerical analysis of different scales. The results show that the increase of
worker resources and shared production line capacity will improve the scheduling goals, but the
marginal effect of these two Kkinds of resources decreases accordingly. Due to the cost of resource
utilization and expansion, it is important to scientifically choose the right level of worker re-
sources and share the capacity of production line to improve the overall efficiency.
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Figure 1. Algorithm flow diagram
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Table 2. Effectiveness comparison

=2 AHMRR

B - A i NSGA-II
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20 13395 960 12947 960 13573 960
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20 12647 720 12530 720 12771 720
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20 11435 660 11055 660 11975 660

8 30 12851 1140 12782 1140 12853 1140
40 15404 1560 15031 1560 16579 1560
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12 30 12036 960 11704 960 12715 960
40 13614 1380 13260 1380 14731 1380
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Table 3. Comparison of results under different human resource fluctuations
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Figure 2. Comparison of the maximum completion time of different equipment numbers in three cases
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Table 4. Comparison of maximum completion time growth rate under different manpower difference
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Table 5. Comparison of results under different shared production line capacity
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Figure 3. Comparison of the maximum completion time of different equipment numbers in four
cases
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