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Modeling and Optimization of Smart Warehouse Order Sorting Considering
Splitting Strategy

Abstract

Abstract: For an automatic vehicle sorting problem involving mixed sorting of two types of orders, an
order splitting strategy and a method for batch adjustment of sub-orders after splitting are proposed by
considering the phenomena of blockage of automatic guided vehicles (AGVs) and idleness of manual
collection stations in the order sorting process. In addition, with the optimization objective of minimizing
the total order completion time, an order sorting integer planning model with order splitting is established.
An improved discrete grey wolf optimization algorithm is proposed to jointly optimize the three sub-
problems of order batching, batch sorting, and product unloading location selection. Numerical
experimental results show that the order splitting strategy leads to a significant reduction in the total
order completion time, and the superiority of the proposed algorithm is verified by comparing it with the
classical algorithm and other algorithms of the same type.
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Fig. 4 Sub-order batch adjustment
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Table 1 AVSS device parameters
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A /m 2.8
FEIETE AT X AF B (1) 3
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FEIE T /(m/s) 1
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Table 2 Example parameter

o T EAPE SKU ATAT ATiTH
K K e R PR
1 500 6000 2300 2 645
2 500 8000 3000 4 1206
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6 1500 20000 7000 10 3092
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Fig. 6 Curve of total completion time with the number of
orders in equal batches
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Table 4 Algorithm comparison

o GA . SFOA . GWO . IDGWO ‘ % 2% ol%
t/h ¢,/min t/ ¢,/min t/h ¢,/min t/h ¢,/min
1 1.010 2.42 0.936 2.63 0.997 2.28 0.920 4.36 8.91 1.71 7.72
2 1.622 3.49 1.301 3.27 1.629 3.07 1.274 5.57 21.46 2.08 21.79
3 1.861 4.56 1.679 5.14 1.829 3.86 1.666 8.14 10.48 0.77 8.91
4 2.531 8.61 2.005 6.69 2.515 5.70 1.951 10.95 22.92 2.69 22.43
5 3.073 11.91 2.548 9.08 3.079 7.35 2.529 14.72 17.70 0.75 17.86
6 3.865 10.13 2.885 10.08 3.850 8.80 2.843 15.98 26.44 1.46 26.16
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