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Abstract—Aiming at the defects of traditional manual landslide inspection such as poor real-time performance, limited
monitoring range and early warning lag, a multi-parameter landslide monitoring system integrating STM32 embedded
system, ZigBee ad hoc network and MQTT Internet of Things is designed. The system uses three types of sensors
including MPU6050 tilt sensor, DS18B20 temperature sensor and TYTRO12 soil moisture sensor to collect key geological
parameters of landslides. CC2530 is adopted to build local ZigBee wireless sensor network for node data aggregation,
ESP8266 acts as gateway to access MQTT server, and supporting Web remote monitoring platform realizes data
visualization and remote distribution of alarm thresholds. Local OLED display and buzzer sound-light early warning
are equipped. Hardware completes the design of minimum system, sensor acquisition and wireless communication circuit;
software hierarchically realizes terminal acquisition, coordinated forwarding and Web platform interaction logic.
Multiple groups of measured results show that the maximum measurement error of tilt angle is 1.1°, temperature error
<0.7°C, and the maximum soil moisture error is 1.7%. ZigBee network transmission is stable, and the Web terminal can
synchronize local early warning. The system has low power consumption and easy deployment, which is suitable for
normalized geological disaster monitoring in mountainous areas.
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