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Fig.1 Program of the NSGA-II algorithm based on

neighborhood search
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Fig.10  Gantt chart of scheduling scheme with minimum makespan
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Fig.12 Gantt chart of scheduling scheme with minimum total energy consumption
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Table 6 Results of each method

o PR NSGA-TN 51 {4 NSGA-T1
FoRSE T/ | HLEE ML MR L REFE/ (kWeh) HRGE T/ | LR #R /A MLk EAEFE/ (kWeh)

s Feffl 23.67 50.67 2136.33 el 25.56 50.67 2176.02

Ty 26.82 50.89 2198.08 -y 27.11 50.71 2208.67
- Al 25.18 117.37 5677.57 el 27.75 117.37 5827.51

-4 35.09 122.87 5907.28 Ra] 37.71 122.12 6033.36

fieffl 37.97 215.6 9646.12 el 42.66 216.65 9975.46
B3 30| 46.33 223.69 10002.95 1y 48.72 232.95 10359.48
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genetic algorithm for solving flexible job shop scheduling

Aerial Accessory Flexible Job Shop Scheduling Optimization Considering
Carbon Low Emissions

Liu Hui', Xu Zhitao'?, Chen Wenfei®, Hu Zeru*

1. Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

2. Key Laboratory of Intelligent Decision and Digital Operations, Ministry of Industrial and Information Technology ,
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Abstract: Carbon emission reduction in aerial accessory manufacturing is one of the main ways to achieve green
aviation industry. In this paper, it consider the multi-specification and small-batch production as well as the
cooperation between the workforce and the machine for low-carbon scheduling optimization in aerial accessory
flexible job shop. The proposed model aims to minimize the maximum makespan, total machine load and energy
consumption considering the energy consumption of the machines under various working consideration. Firstly, a four
layer coding method is used to realize the rational allocation of machines and personnel. Secondly, in order to avoid
the premature problem of the algorithm and obtain high-quality solutions, the non-dominated sorting genetic algorithm-
Il (NSGA-II) with neighborhood search was proposed. Finally, the mathematical model and the modified NSGA-Il are
verified using a real-world case. The results show that the proposed approach is able to generate low-carbon
solutions for aerial accessory flexible job shop scheduling while promising a high manufacturing efficiency and a low
manufacturing cost.

Key Words: aerial accessory manufacturing; flexible job shop scheduling; man-machine cooperation; multi-
objective optimization; NSGA-II algorithm
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