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Two-population hybrid genetic algorithm for distributed flexible job-shop
scheduling problem with preventive maintenance

LI Jia-lei, GU Xing-sheng'

(Key Laboratory of Smart Manufacturing in Energy Chemical Process of Ministry of Education, East China University
of Science and Technology, Shanghai 200030, China)

Abstract: In actual production, production scheduling and equipment maintenance affect each other, and they should be
optimized together. In order to study the distributed flexible job-shop scheduling problem with preventive maintenance, a
hybrid genetic algorithm with two-population optimization mechanism is proposed to minimize the maximum completion
time. Combined with the characteristics of the problem, the 3-D encoding and the corresponding decoding scheme are
designed. Different strategies are used to initialize the population to balance part of the factory load. Different crossover
and mutation operators are designed for the two populations to improve the diversity of the algorithm. The cooperative
optimization of two populations is realized using the method of exchanging elite solutions. Local searches are designed for
critical factories and preventive maintenance operations. Finally, compared with the existing algorithms, experiments on
homogeneous and heterogeneous factories are carried out, and orthogonal test method is used to optimize the parameter
setting of the algorithm. The simulation results verify the effectiveness of local search and population cooperation and the
superiority of the two-population hybrid genetic algorithm to solve the distributed flexible job shop scheduling problem
with preventive maintenance.

Keywords: production scheduling; preventive maintenance; distributed; flexible job shop; two-population; genetic
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Pcy Pm; Pco Pmy Ph

1 0.95 0.90 0.95 0.90 0.08 115.30
2 0.95 0.80 0.90 0.80 0.12 115.42
3 0.95 0.70 0.85 0.70 0.16 115.40
4 0.95 0.60 0.80 0.60 0.20 115.20
5 0.90 0.90 0.90 0.70 0.20 115.42
6 0.90 0.80 0.95 0.60 0.16 115.42
7 0.90 0.70 0.80 0.90 0.12 114.74
8 0.90 0.60 0.85 0.80 0.08 115.64
9 0.85 0.90 0.85 0.60 0.12 116.42

10 0.85 0.80 0.80 0.70 0.08 116.28
11 0.85 0.70 0.95 0.80 0.20 114.26

12 0.85 0.60 0.90 0.90 0.16 115.00

13 0.80 0.90 0.80 0.80 0.16 114.72
14 0.80 0.80 0.85 0.90 0.20 115.04
15 0.80 0.70 0.90 0.60 0.08 116.88

16 0.80 0.60 0.95 0.70 0.12 116.02
Avg 116.75 11547 11525 115.02 116.03
Avg 11531 11554 115.68 115.01 115.65
Avg 11549 11532 11563 11578 115.14

Avg 115.67 11547 11524 11598 114.98
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HGA-PM (Popsize=50, Generations=300) 584 685.4
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HGAI11-PM HGAI12-PM HGA2-PM HGA-PM
Best Avg Dev% T(s) Best Avg Dev% T(s) Best Avg Dev% T(s) Best Avg Dev% T'(s)
P10 118 120.6 0.0 0.7 118 120.1 0.0 6.9 120 128.1 0.0 9.6 118 118.8 0.0 10.1
P15 112 116.4 0.0 1.3 111 113.3 0.0 41.9 114 124.0 0.1 63.3 109 112.1 0.0 65.8
P20 160 273.1 0.3 1.6 156 256.8 0.3 119.4 174 298.3 0.1 136.5 149 234.0 0.3 139.7
P25 409 468.7 0.1 2.1 374 430.9 0.1 223.5 370 423.0 0.1 249.0 367 387.2 0.1 251.3
P30 388 450.4 0.1 2.6 369 4374 0.1 438.6 370 4334 0.1 428.2 365 390.3 0.1 457.4
#=5 HGA-PM S5HMELILLER
1A GA-S2 HGA-PM
Best Avg Dev% T(s) Best Avg Dev% T(s) Best Avg Dev% T(s)
P10 433 439.1 0.0 54 118 121.1 0.0 3.6 118 118.8 0.0 10.1
P15 467 531.2 0.0 14.3 111 116.1 0.0 12.8 109 112.1 0.0 65.8
P20 785 823.1 0.4 16.6 168 311.4 0.7 22.3 149 234.0 0.3 139.7
P25 1090 1174.8 0.0 30.7 404 545.5 0.1 42.2 367 387.2 0.1 251.3
P30 1119 11914 0.0 30.6 505 644.9 0.1 64.9 365 390.3 0.1 457.4
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