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A genetic-firework hybrid algorithm oriented to maintenance
resource distribution scheduling
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(1. School of Computer Science and Technology, Xidian University, Xi’an 710071, China; 2. Xi’an Satellite Control Center, Xi’an
710049, China; 3. School of Mathematics and Statistics, Xidian University, Xi’an 710071, China)

Abstract: In order to alleviate the impact of belated supply of maintenance resources on smooth maintenance activities,
in this paper, a semi-open collaborative resource distribution scheduling model is established based on the multiple dis-
tribution centers’ vehicle routing problem (VRP) with time-windows to achieve collaboration and mutual guarantee
among multiple depots. In this way, the delivery time and the scheduling cost are reduced and the overall resource sup-
ply efficiency is improved. In order to efficiently solve the model, this paper proposes a genetic-firework hybrid al-
gorithm, which introduces the explosion operator of the firework algorithm into the classical genetic algorithm to in-
crease the amount of good individuals and the diversity of the population, so as to improve its optimization capacity.
And through comparison of simulative experiments, it is proved that the hybrid algorithm has higher solving efficiency

and that the introduction of explosion operators can solve the problem that genetic algorithm is easy to converge.
Keywords: maintenance resources; distribution scheduling; genetic algorithm; fireworks algorithm; VRP; multi-distri-

bution center; resource scheduling; time window
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Fig. 6 Flow chart of genetic-firework hybrid algorithm
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Table 1 Basic information of experimental examples

ol Cordeau e ik Hrly TR H FCik s Brik 2 R R TAE
FAl s Bt/ /A~ BB LA RE G H¥ 4 /min
A, pro1 4 48 4 2 200 1000
A, pr07 6 72 4 2 200 1000
A; pr02 4 96 6 3 196 960
Ay pro3 4 144 8 4 150 920
As pro8 6 144 6 3 190 850
B, prll 4 48 2 1 200 1000
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B, prl2 4 96 4 2 196 960
B, prl3 4 144 6 3 150 920
B; prl8 6 144 4 2 190 850
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Table 2 Model parameter value setting

BRI AR ZHUH
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R 2R AR ST AT 2
AR /mes 16.6
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Table 3 Hybrid algorithm parameters
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R 10,2030 20
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Table 4 Optimal value of objective function

=X A A, A, A, As B, B, B, B, B;s

GA 16072 22130 28327 42640 41351 14636 20484 24930 40823 39215
FWA 15474 21711 27634 41715 40700 13918 19420 23786 39601 38532
e 14936 21322 27122 40067 39429 13565 19170 22973 38725 37783
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Table 5 Average value of objective function
X1 A, A, A, A, As B, B, B; B, B;

GA 16892 22910 29138 43653 42564 15421 21180 26086 41970 40585
FWA 15725 22137 28354 42405 41638 14753 20187 24786 40533 39714
A 15270 21634 27592 41517 40727 14195 19794 23553 39022 38372
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Table 6 Standard deviation of objective function
=X A A, A, Ay As B, B, B, B, B;

GA 384.3 339.9 442.6 485.1 552.3 340.7 327.6 532.5 673.4 472.9
FWA 207.4 208.2 337.5 349.2 362 327.7 308.2 411.8 479.2 512.0
RE 229.6 147.4 219.7 459.9 294.6 257.2 328.5 272.5 459.3 324.5
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Fig.7 Average number of iterations to find a satisfactory
solution for the first time
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