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Material Configuration Optimization Method Based on GRU Neural Network and Genetic
Algorithm in Aircraft Assembly Stations
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[ABSTRACT] The assembly station is the basic management unit of the aircraft assembly line. Due to the complicated
process of aircraft assembly and a large number of random disturbances, its managers need to frequently optimize the
material configuration of the aircraft being processed. To this end, an optimization method based on the gated recurrent unit
(GRU) neural network and genetic algorithm was proposed. In order to overcome the limitation of discrete event simulation
in terms of efficiency, a simulation agent model of material configuration evaluation based on GRU neural network was
constructed by taking the simulation historical data as the learning sample. The model took the material configuration as the
input, and took the estimated completion time and the average residence time of key materials as the output. The simulation
agent model was combined with the genetic algorithm as the objective function evaluation model to realize the global
optimization of the material configuration. The simulation verification results show that the simulation agent model based
on GRU neural network can accurately and efficiently evaluate the material configuration, and the output optimization
configuration can effectively shorten the estimated completion time and average residence time.
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Table 2 Simulation verification of optimization results

_— RS o HiihoE TR E, KPR35 B I RIR,
PiFLEAT/d A% DiELEIT/h ALt

1 w,=0.8, ,=0.2 31.48 3243 7.42 0.80

2 w,=0.6, w,=0.4 38.19 18.03 6.30 15.78

1 3 w,=0.4, ,=0.6 43.81 5.97 4.01 46.39
4 w,=0.2, w,=0.8 46.29 0.64 2.73 63.50

5 w,=0.8, w,=0.2 37.06 20.46 7.07 548

6 w,=0.6, w,=0.4 39.80 14.57 6.59 11.90

? 7 w,=0.4, w,=0.6 43.54 6.55 4.82 35.56
8 w,; =02, w,=0.8 46.37 047 3.72 50.26
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