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Research on the flexible job shop scheduling problem considering
transportation time

FENG Xuqing, YIN Ruixue

(School of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: Given the significance of workpiece transfers in actual machining processes, this study conducts optimization research on
the flexible job shop scheduling problem considering transportation time. It establishes a scheduling mathematical model with the
objectives of minimizing the maximum completion time and the total carbon emissions. Furthermore, an improved NSGA -1I
algorithm is proposed. The algorithm utilizes a dual-chain coding method based on operation and machine characteristics, along with
an insertion—based decoding operation for workpiece transportation time. Additionally, this research introduces a local neighborhood
search strategy to explore better Pareto front solutions and incorporates an energy —saving and low —carbon strategy for emission
adjustment based on non-dominated solutions. Through comparative simulation experiments, the results demonstrate the effectiveness
of the enhanced NSGA-II algorithm in addressing the flexible job shop scheduling problem with transportation time considerations.
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Table 4 Machining data of workpieces on machine in flexible
manufacturing workshop
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Table 5 Machine time and unit carbon emissions in each stage
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M, 23 3.2 1.72 0.36 0.1 2.18
M, 1.6 2.6 1.45 0.25 0.1 1.8
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Table 6 Comparison of the non —dominated solution set among

different algorithms

ok F2  BARSETE/min BRHEBUE R kg (CO,)
MBO 1 73.78 555.477
2 74.59 550.811
3 79.78 544.072
4 87.32 538.706
5 88.24 530.918
INSGA- I 1 68.32 512.816
2 73.24 504.871
3 73.78 502.331
4 74.32 499.217
5 78.98 499.002
6 89.1 501.685
INSGA-11 _1 1 68.32 535.032
2 73.24 532.27
3 73.78 529.86
4 74.32 524.351
5 78.98 519.957
6 89.1 507.283
NSGA- I 1 78.37 569.199
2 75.51 570.424
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