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DESIGN OF DISTRIBUTED PARALLEL INTEGRATED
SORTING SYSTEM FOR LARGE VOLUME ORDERS
SYSTEM

ABSTRACT

Large-scale production and sales are often accompanied by a single-order sorting
process for large-volume orders. Typical scenarios can be found in large-scale e-
commerce warehouse systems. In a short period of time, warehouses receive a large
number of orders generated from e-commerce platforms, and warehouse systems need
to follow the type and quantity of goods included in each order are sorted and packaged
from the warehouse and then delivered to the logistics system. The accuracy and
rapidity of this order sorting process greatly affects the efficiency of the overall e-
commerce process, which has caused the extensive attention of major e-commerce
companies such as Amazon, Jingdong, etc., the application of various cutting-edge
technologies emerges endlessly.

Overall sorting refers to the complete sorting and packaging of goods in any order.
The current order sorting method is essentially not suitable for this overall sorting
requirement, and the core reason is the restriction on the order packing point. Most of
the method's order packing points are set to a small number of specific locations,
congestion will occur near the packing port, and the limited research on the overall
sorting has not fundamentally solved this problem. Therefore, efficient overall sorting
of goods in large-volume orders is a key factor affecting the overall logistics efficiency
of large e-commerce, but this problem still lacks strict models and effective solutions.

This paper establishes a mathematical model for the overall problem of large-
volume orders, and proposes a distributed overall sorting strategy and method, which
greatly improves the overall sorting efficiency of the order sorting system. The specific
work is as follows:

1. Thesis establishes a mathematical model for large-scale overall sorting
problems. The model quantitatively describes the static state and dynamic evolution
process of the overall order sorting, and strictly defines and distinguishes the order
sorting algorithm, system constraints and sorting efficiency, and gives a clear definition
of the overall sorting problem.

2. Based on this model, a new distributed parallel solution is proposed. The core
idea of the scheme is to use the intelligent shelf as the order sorting point, and transform
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the order sorting process from the original single sorting point to the distributed parallel
sorting point, effectively solving the bottleneck problem of the number of packaging
points in the overall order sorting problem. This transformated method has a number of
technical difficulties, such as the efficient operation mode of the unmanned vehicle
without collision, the order allocation plan, etc. This paper effectively solves the
problem under the framework of predictive control and optimization.

3. Finally, we use MATLAB to build a simulation platform for the proposed
mathematical model. This platform simulates the process of automatic order sorting,
verifies the effectiveness of distributed parallel solutions, and gives specific
recommendations for model hardware requirements based on order arrival rates. Then,
we build a simulation platform based on the conventional primary sorting model, and

prove the efficiency of the method from two aspects: sorting efficiency and cost.

KEY WORDS: Large volume orders, Overall sorting, Modeling, Distributed parallel

solution
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Figure 1-1. Common order sorting model diagram
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Figure 2-1. Warehouse design and operation plan
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Figure 2-3. Conventional conveyor transport sorting model diagram
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Figure 4-1. Schematic diagram of distributed parallel sorting model
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Figure 5-1. Schematic diagram of the distributed parallel overall sorting strategy. The light
blue five-pointed star indicates the shelf where the order is packaged, the dark blue five-
pointed star indicates the shelf where the goods to be picked up are located, and the red center
indicates the transport of the unmanned vehicle.
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Table 5-1. Table of relationship between sorting efficiency J; (t) and order arrival rate A
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Figure 5-4. General sorting simulation diagram
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Figure 5-5. In the statistical time domain [#, #+1), the evolutionary rule of the sorting efficiency
Ji(f)of the four sorting methods over time
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