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Abstract: The uncorrelated parallel machine scheduling problem is a typical problem in the workshop
scheduling, and the single piece small batch production mode leads to frequent job switching and a large
number of setup times, which reduces equipment utilization and production efficiency. This dissertation
presents a research on the scheduling of uncorrelated parallel machines based on the grouping technique,
which is dependent on the setup time. According to the similarity of the resources required for workpiece
processing, the workpieces are clustered and grouped., and with machine constraints condition met, the

allocation of all the workpiece groups on the machines as well as the order of the workpiece groups and that
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within each group on the same machine is determined. In this paper, a mathematical model is constructed
with the minimization of total delay time as the optimization goal and genetic tabu search (GATS)
algorithm is applied to solve it. Artificial bee colony (ABC) algorithms and genetic simulated annealing
(GASA) algorithms are used for case studies. The comparison results show that the proposed algorithm
has better searching ability.

Keywords: uncorrelated parallel machine; scheduling; setup time; group technology; GATS

hybrid algorithm
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Fig. 2 Jobs reallocation
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Fig. 3 Jobs crossover operator
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Table 3 Comparison between the results of the ABC and GATS algorithms
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M 6 4 634.8 4 826.5 4 715.6 4 401.1 4 516.4 4 427.0 6.12
8 2 650.1 2 794 2 713.6 2 436.8 2 594.5 2 490.5 8.22
N/74+1 4 956.8 5 149.3 5042.1 4 685.4 4 801.7 4 718.9 6.41
F N/8+1 4959.9 5 144.2 5039.8 4 640.2 4 780.2 4 698.1 6.78
0.4 1.3 1.6 1.4 0.4 0.8 0.5 65.21
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Table 4 Comparison between the results of the GASA and GATS algorithms
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: 0.8 8 833.2 10 282.2 9 423.3 9 387.3 9 501.3 9421.2 0.02
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