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Abstract: For the automated warehousing scheduling problem with multi-shuttles, an improved bacterial foraging algorithm
is proposed. Firstly, the chemotactic stepsize is adaptively adjusted to guide search toward the optimum solution. Then, the
heuristic elimination and dispersal strategy is devised based on the level of individual contributing rate to the diversity of
population, which reduces the probability of falling into local optimum. The strategy of preserving some of infeasible
solutions is adopted to increase the chances of obtaining the optimal solution. Finally, the convergence of the proposed
algorithm is proved and the performance is tested through simulation combined with the industrial real world case. Results
show that the proposed algorithm achieves better performance in terms of the solution quality and the convergence efficiency
for the automated warehousing scheduling problem with multi-shuttles.
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n—1 i con_tm 1 4 LA 5.
F1 BEEzEpRIrseti
N [N GA BFO IBFO
ey TSPLIB# AR A
optimal opt-avg con_tm optimal opt-avg con_tm optimal opt-avg con_tm
Bays29 2020 2113 2157 3.50 2020 2035 3.13 2020 2020 2.04
Oliver30 423.74 454.60 470.27 3.19 423.74 450.85 3.55 423.74 423.74 1.87
Dantzigd2 699 769 836 5.24 731 787 3.49 699 699 2.83
Att48 33522 36874 37506 5.18 34908 35128 5.07 33522 33522 2.46
Eil76 538 627 751 7.15 594 682 6.48 538 550 3.13
Eil101 640.21 779.16 1184.89 9.21 719.95 863.08 10.92 640.21 695.29 5.73
Grl120 6942 8746 9597 14.16 7983 8596 13.38 7095 7184 8.01
Ch130 6110.90 7422.38 7930.94 13.75 7082.35 7641.40 15.11 6238.25 6391.01 8.62
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