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Optimization of picking in distribution warehouses
Daiki UENO and Enna HIRATA

This study focused on improving the efficiency of warehouse operations with the aim of promoting
change in the logistics industry, reducing labor shortages in logistics, and responding to the shift to DX.
Many factors are involved in warehouse operations, such as the optimal allocation of personnel, optimal
layout design, and the use of automatic transporters, and these factors were combined to improve efficiency.
Specifically, we developed an optimal method of operating a limited number of personnel and picking
robots within a predetermined space. For this purpose, constraints such as the number of workers, ware-
house capacity, and product type were organized, and the total distance was minimized using Gurobi, a
mathematical optimization solver. In addition, in terms of product type, we considered whether ABC has
priority or not, compared one-sided picking with two-sided picking in terms of picking routes, and com-
pared the capacity of each space and the number of rack tiers in terms of layout. The results of this research
will optimize warehouse operations and contribute to the overall efficiency of logistics. It is expected that
this will help to alleviate the problem of manpower shortage in the logistics industry and promote DX.



