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Abstract

E-commerce logistics, as the “main artery” of e-commerce operations, faces many limitations in its
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development. Among them, the operational efficiency of intelligent warehouses largely determines
the efficiency of e-commerce logistics. Efficiently planning the travel routes of AGVs (Automated
Guided Vehicles) in intelligent warehouses is a key issue in optimizing warehouse efficiency. At the
same time, the accuracy of map gridding also affects the speed of path planning to some extent. To
effectively enhance the path planning capability of AGVs in intelligent warehouses, this study inves-
tigates AGV path planning in intelligent warehouses based on an improved Crested Porcupine Opti-
mizer. Firstly, to ensure that the algorithm has better global search capabilities in the initial stage,
an improved Sine chaotic mapping algorithm is introduced to provide the Crested Porcupine Opti-
mizer with initial feasible solutions that have more pronounced chaotic characteristics, laying a
solid foundation for subsequent optimization processes. Next, the Crested Porcupine Optimizer is
used to solve the AGV path planning problem. Finally, relying solely on the global search of the
Crested Porcupine Optimizer may not achieve optimal path planning locally. Therefore, the A* algo-
rithm is introduced for local search by randomly dividing the existing path into several small seg-
ments and solving each segment using the A* algorithm. Experimental results show that, under the
same parameter settings and map scale, the improved Crested Porcupine Optimizer has stronger
optimization capabilities compared to the original algorithm. Furthermore, the algorithm’s perfor-
mance is closely related to the map scale, with the optimization effect increasing from an initial 1.9%
to 25% as the map scale grows from small to medium and then to large.
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Figure 2. Path planning of AGV grid map based on improved Crested Porcupine Optimizer
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Table 2. Iteration data of small-scale grid map algorithm
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CPO 173 29.1776
ICPO 24 28.6274
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Table 3. Medium scale grid map algorithm iteration data
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CPO 178 53.4587
ICPO 77 44.3488
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Figure 12. Large-scale grid map ICPO algorithm iteration chart
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Table 4. Large-scale grid map algorithm iteration data
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Figure 15. Large-scale grid map CPO path planning diagram
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Table 5. The performance of CPO and ICPO in solving small-scale, medium-scale, and large-scale raster maps.
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