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Abstract

To address the insufficient real-time tracking accuracy in e-commerce logistics scenarios, this study
develops an intelligent edge computing tracking module based on the STM32G070 microcontroller
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and multimodal sensors. The system integrates Huada Beidou/GPS dual-mode positioning and temper-
ature-humidity sensors, constructing a composite perception matrix of positioning information and
environmental parameters through hardware-layer integration. A Kalman filtering algorithm is em-
ployed to fuse multi-source heterogeneous data, effectively suppressing signal noise interference in
vehicular dynamic environments and reducing the root mean square error (RMSE) of positioning tra-
jectories to below 1.5 meters. Leveraging the Cortex-M0+* core of the STM32G070, the module achieves
real-time edge-side data processing and implements a data fusion framework with adaptive weight
adjustment functionality. This architecture enables parallel computation for motion state recogni-
tion and environmental anomaly detection while maintaining low power consumption at 7.2 mA. The
developed solution provides an embedded system with edge decision-making capabilities for smart
logistics, effectively supporting transportation process visualization and digital supply chain up-
grades.
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Figure 1. Schematic diagram of the Beidou e-commerce logistics positioning system
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Figure 2. System framework diagram of the e-commerce logistics real-time tracking module
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Figure 3. Circuit diagram of the dual-channel self-switching uninterruptible power supply
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Figure 4. Comparison chart of positioning data successful extraction time under different buffer capacities
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