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Arduino-Based Multi—Sensor Fusion Landslide Monitoring System

Gao Zitong, Hu Xingjie, Zhou Yuhao, Chen Jingfeng, Niu Zehao
College of Physical and Electronic Information, Yan'an University, China Shaanxi Yan'an 716000

Abstract: To address the frequent occurrence of geological disasters such as landslides under the context of global climate
change, along with the insufficient real-time performance and high cost of traditional monitoring methods, an intelligent
landslide monitoring and early warning system based on the Arduino platform is designed. The system integrates displacement
sensors, capacitive soil moisture sensors, and resonant acoustic emission sensors to enable real-time monitoring of slope
deformation, soil moisture content variations, and internal rupture characteristics. The Kalman filtering algorithm is employed
for noise reduction of the sensor data, and the D-S evidence theory is incorporated to achieve multi-source information fusion
and risk assessment. The system transmits monitoring data via the GSM network and combines a mobile application with
an on-site buzzer alarm device to provide dual warning (remote and on-site). Test results show that the system achieves an
early warning response time of less than 3 seconds and a warning accuracy exceeding 95%. The system can reliably identify
abnormal slope conditions and issue timely warnings.

Keywords: Arduino microcontroller; Multi-sensor integration; Kalman filtering; Dempster—shafer evidence theory; GSM
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