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[Abstract] To address the challenges of high control system costs and scenario adaptation difficulties in
automated guided vehicle (AGV) applications for small and medium—sized logistics enterprises, this study
proposes a low—cost AGV control system solution based on STM32 microcontrollers. The research analyzes the
compatibility logic between STM32 and the four—layer architecture of AGVs (sensing layer, control layer,
execution layer, and interaction layer), and conducts application validation in three typical scenarios: small—item
handling in e—commerce warehouses, heavy—load handling in factory warehouses, and dynamic handling in
flexible warehousing. Results demonstrate that this solution significantly reduces AGV procurement costs while
meeting operational efficiency requirements for practical field applications. To address issues such as improper
chip selection, suboptimal stability in complex environments, and coarse cost control, improvement strategies
are proposed from three dimensions: scenario—based selection framework, hardware/software anti—interference
design, and lifecycle cost optimization. Both theoretical analysis and practical application prove that these
optimization strategies effectively enhance system performance and economic benefits, providing technical
references for low—cost AGV automation upgrades in small and medium—sized logistics enterprises.
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