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Abstract

This project aims to address the demand for real-time monitoring of livestock location and health status in smart farming. It designs
and implements a low-power animal monitoring terminal and edge intelligent decision-making system based on STM32 and
heterogeneous sensor collaboration. The system consists of a locator terminal and a LoRa gateway. The locator integrates a dual-
mode GPS/Beidou positioning module and a step counter sensor, and achieves reliable data upload through dual-mode NB-IoT and
LoRa communication, with a low-power standby function. The gateway receives LoRa data and forwards it to the upper computer
via Ethernet. This paper elaborates in detail on the hardware selection, circuit design, driver transplantation, application layer
development, and low-power management strategy of the system. After joint debugging and testing, the system can stably collect
longitude and latitude, and step count information, with reliable dual-mode switching logic and a standby current of less than 10pA,
meeting the requirements for long-term deployment in the wild. The project results provide effective technical support for smart
livestock farming and have good promotion value.
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