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Abstract

In the present era of rapid Internet development, numerous countries have put forward new
development directions and concepts, such as "Industry 4.0" of Germany, "Industrial Internet" of the United
States, "New Industrial France" of France, "Reinvigoration Strategy" of Japan, and "Made in China 2025"
of China. Under the impact of emerging theories, there are also updated requirements for each link of the
manufacturing industry, among which the industrial chain serves as an important support for manufacturing.
In the current supply chain system, ranging from the procurement of raw materials to the production,
supply, distribution, and retail of products, and ultimately the delivery to customers, the warehouse
management system occupies a fundamental and core position in this process. At present, in the warehouse
management of agricultural machinery enterprises in Xinjiang Production and Construction Corps, there
still exist problems such as heavy reliance on manual labor, indistinct regional division, disorderly
placement of goods, opaque inventory, non-standardized employee training, and low transportation
efficiency. Based on X company, a virtual technology based intelligent storage AGV path planning research
was carried out. The main research work of this paper is as follows:

(1) Comprehensive design scheme for an intelligent warehousing virtual factory simulation platform.
Building upon a thorough understanding of essential technologies required for creating an intelligent
warchousing platform and conducting extensive investigations into X Company's operations while
analyzing its existing challenges; functional and non-functional requirement analyses were performed
based on warehouse activities leading to the proposal of an overall design scheme for an intelligent
warehouse platform grounded in C/S architecture. A modular virtual simulation environment was
established featuring human-computer interaction capabilities alongside data management functions and
factory visualization features.

(2) Development of X Company's intelligent warehousing virtual factory simulation platform aimed at
multiple user groups involves constructing necessary equipment models within the warehouse while
optimizing rendering effects; it also encompasses simulating module scenes across different zones within
the smart warehouse facility. Through programmatic design and scripting efforts that actualize intelligent
warehouse management functionalities on this virtual simulation platform—alongside first-person roaming
perspective driving simulations coupled with AGV transport processes—the rationality and integrity
concerning application functionality are validated.

(3) Research on AGV path planning of simulation platform. The simulation verification of AGV path
planning transportation algorithm was completed in the intelligent warehouse virtual factory simulation
platform. By optimizing the heuristic function and its weight coefficient, improving the search
neighborhood, reconstructing the data storage list structure, and combining the bidirectional pathfinding

algorithm and Bessel curve smoothing processing, the multi-dimensional optimization of Astar algorithm



was realized. To solve the problems of many search nodes, long search time, many path inflection points
and low search efficiency in the traditional Astar algorithm, it can be seen from the optimization results that
the optimized algorithm reduces the number of search nodes by 59.19%, the time by 45.41% and the path
length by 18% compared with the original Astar algorithm.

(4) AGV path planning simulation and verification. The simulation environment was established
based on the virtual factory set up above, and four different target points were set as the experimental
control group in two different search modes, four-connected and eight-connected. The results showed that
the time required for the optimization algorithm was reduced by 11.38%, the number of grids by 11.04%,
and the path length by 9.48%. AHP- fuzzy comprehensive evaluation method was used to evaluate the path
quality of the optimization algorithm in the virtual warehouse factory, and the feasibility of combining the
optimization algorithm with the virtual warehouse platform was further verified through the integration of
expert opinions through the comprehensive evaluation of multiple factors such as the safety, stability and
traffic efficiency of the path. Realize the fusion of path planning algorithm and virtual technology.

Key words: Intelligent storage plant; Virtual technology; AGV path planning; Astar algorithm; Simulation

verification.
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Fig.1-1 Smart storage market size in recent years
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