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Joint Optimization of On-Line Decision-
Making for Maintenance and Buffer
Allocation for Serial Production System
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Tongji

Abstract: Aimed at the problem that the degradation
state of equipment cannot be obtained online for serial
production system, a joint optimization model of
maintenance . quality control and buffer allocation was
proposed. Based on the quality index of the hidden
Markov degradation system, an online decision-making
strategy for maintenance was proposed. The recursive
formula of processing time and completion time was
derived, and the buffer allocation model with limited
buffer capacity was established. In order to minimize the
total cost, a joint optimization mathematical model to
decide the optimum quality threshold for maintenance and
buffer allocation was established. The Monte Carlo

simulation algorithm based on machine state-transition
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was used to estimate the expected cost of the system and

a tabu search algorithm with cellular automatic
mechanism neighborhood rules was proposed to solve the
model. The numerical experiments verify the validity of

the proposed joint optimization model and algorithms.

Key words: serial production system; maintenance;

quality; online decision making; buffer allocation
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Fig. 1 Serial production system with quality inspection stations and intermediate buffers
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Fig. 2 Online decision-making strategy of maintenance
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Tab.1 Cost comparison of proposed method and compared ones at different data scales
M X D,L=1.5D
B %m% 4 X 2000 8 X 2000 12 X 2000
Cp/7C G, (P % Cy/7T G, (P)/ % Cp/ Tt G, (P %

PO 2107.7 3414.8 4964.8
P1 2 360. 3 10.70 3979.3 14.18 5513.8 9.96

5(M—1) P2 2333.6 9.68 3871.9 11.80 5342.6 7.07
P3 2244.9 6.11 3771.1 9.45 5310.8 6.52
PO 2034.4 3309.0 4986. 1
P1 2304.4 11.72 3818.0 13.33 5424. 4 8.08

10(M —1) P2 2291.4 11.22 3635.1 8.97 5298.6 5.90
P3 2240.0 9.18 3583.4 7.66 5231.6 4.69
PO 1946.0 3245.0 4938.7
P1 2293.5 15.15 3762.8 13.76 5438.9 9.20

15(M —1) P2 2276.3 14.51 3594.7 9.73 5227.6 5.93
P3 2194.3 11.32 3541.3 8. 37 5166.8 4.41
PO 2026.1 3295.8 4987.9
P1 2261.7 10.42 3711.8 11.22 5593. 1 10. 82

200M —1) P2 2382.0 14. 94 39597.6 8.41 5309.4 6. 06
P3 2 208.5 8. 26 3501. 3 5. 89 5221.3 4.47
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Fig.9 Diagram of parameters and total cost of different strategies
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