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A Research on Zone Picking Optimization Problem Based on NSGA-II Algorithm
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Abstract: Under the background of e-commerce, customer orders show the characteristics of multiple varieties, small batch,
high frequency and so on, which brings great challenges to the warehouse picking work. In order to improve the efficiency
of picking, a multi-objective zone picking model that minimizes the total service time, optimal zone workload balance and
achieve the highest secondary sorting efficiency is designed under the batching strategy of the complete splitting of the order
and walking strategy of the combinatorial optimization. Due to the contradiction among the three objective functions, the
nondominated sorting genetic algorithm IT (NSGA-II) is designed to solve the multi-objective optimization model. Through
numerical experiments, it is found that when the order batch environment is [1,4], the total service time is reduced by
43.88%, the balance is improved by 84.61%,respectively, compared with the traditional partition picking system without
splitting orders. The influence of the number of zones, the total number of orders and the order batch environment on the
system efficiency is analyzed.

Key words: e-commerce logistics; picking system efficiency; complete order splitting; picking and batching; zone
picking
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Figure 1 Flow chart of zone picking system
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Figure 2 Parallel zone picking time series diagram
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Figure 3 Warehouse layout
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Table 1 Experimental results of three systems in different order
batch environments
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Figure 8 The effect of total orders on system efficiency
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Figure 9 Impact of order batch on system efficiency
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