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Modeling and Optimization of dJob
Assembly Rescheduling Problem Based
on Job Quality Prediction Mechanism
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Abstract: Repair jobs resulting from poor assembly
quality of jobs in the aircraft assembly process can disturb
assembly scheduling plans and cause economic losses.
This paper proposes a prediction-rescheduling closed-loop
framework in order to solve this scheduling problem. In
the front part of this framework, job quality prediction
models are trained using historical data of quality-related
components in deteriorations and quality characteristic
deviations of jobs. Based on the prediction results of jobs,
a rescheduling model is established in the later part of this
framework and an improved-immune-algorithm (I-I-A) is
designed to generate a new scheduling plan for the
assembly line. The effectiveness of the I-I-A is verified
from different aspects and the advantages and
disadvantages of the performance of the closed-loop

framework suggested in this paper is analyzed in
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comparison with other frameworks.
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Fig.1 Front-end overall framework of actual application
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Tab.2 Comparison of results of I-I-A and GA in single prediction

I—1—Aaf3hfa)/s

GA B THTH] /s

B s BONG/Y% mKRG/Y% FEG/Y% /s R Ty SN TN T
Fsf i) s} 1] 5[] Hsf ] st ] st ]
20 1 0 47.45 41.00 3.98 8.52 6.89 3.06 9.09 8. 64
_ 2 —23.75 37.63 11.84 5.92 10. 64 9.54 6.54 11.98 10.39
job 3 0 41.93 10. 45 5.16 10.65 9.07 6.22 11.42 10. 05
Sy 21.10 5.02 9.94 8.50 5.27 10. 83 9.69
20 1 0 21.43 17.82 7.48 34.08 20.48 8.52 36. 02 21.56
_ 2 0 40.91 25.34 6.73 38.99 28.37 6.95 36.95 31.67
job 0 57.70 45.68 8.21 36.17 26.61 7.98 34.90 28.96
Sy 29.61 7.47 36.41 25.15 7.82 35. 96 27.40
60 1 0 68.83 13.25 16.07 49.16 42.47 17.18 53.51 44. 86
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_ 2 0 13.52 12.68 33.64 116. 11 79.28 35.20 117. 59 82.73
job 0 19. 46 12.31 35.96 118.42 86.65 37.82 121.22 93.58
1y 12.16 35.75 118. 46 84.73 36.35 121.15 90. 20
120 1 —4.08 49.47 19. 66 54.99 185. 19 130. 64 57.56 185. 83 132.70
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Fig.3 Actual scheduling plan after multiple predic-

tions
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Tab.3 Performance of objective and G values in different scales of trigger jobs
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Tab.4 Simulation results

in each case

of different frameworks
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