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11. Summary of the new findings of the thesis: 

Propose a group of energy-saving solutions for a wireless sensor network applied in 

monitoring and warning of landslides due to rain on the slope. The solution group 

includes sensor selection, change of sampling frequency, network configuration 

switching settings based on operational scenarios, and improved compressed sensing. 

Based on applying a numerical model to calculate the factor of safe (FoS) in real-time, 

the thesis proposed a system model to automatically switch between tree configuration 

and star configuration to ensure reliability. The sampling frequency changes 

automatically based on the results of the FoS analysis of the slope. Another energy-

saving solution at the sensor node is improved compressed sensing. Compressed sensing 

techniques are used to reduce the amount of data transmitted. 

A landslide monitoring and warning system model is deployed on the hazard 

potential slope to forecast and warn of landslides in real-time. The system combines 

wireless sensor networks to collect, transmit information and the numerical model of 

slope for real-time forecasting and warning. The system divides warning levels into three 

levels. The warning thresholds are set based on statistics of historical landslides, rainfall 



information, rain history, slope deformation, and the result of the FoS analysis. Different 

rainfall scenarios can be used to provide forecasts for landslides. 

12. Practical applicability: 

The thesis integrates new research results into the numerical slope model, successfully 

built a landslide warning system using a wireless sensor network. The system has been 

experimentally applied to typical sliding blocks in Nam Dan Commune, Xin Man 

District, Ha Giang Province with very good forecast results. Therefore, the thesis topic 

has high practical significance. Implementing technology from this thesis for other slopes 

in Vietnam will help better prevent natural disasters and landslides, helping to reduce the 

risk of human and property damage from landslides for the community. 

13. Further research directions: 

In the next study, it is necessary to applicate communication standards with longer 

transmission distances so that the system can be applied in many field conditions. 

Integrating artificial intelligence models for the system to process information and 

operate automatically reduces expert intervention. Study feasible solutions to build a low-

cost landslide warning system that is easy to deploy and operate. 
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