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Applying Innovative Federated Learning Technology to

Real-Time Disaster Warning Systems

Abstract

Landslides occur over a short duration but can cause significant
damage. Therefore, predicting the likelihood of regional landslides is
crucial. Taiwan is located at the junction of tectonic plates, making it prone
to frequent earthquakes. As part of the Pacific Ring of Fire, Taiwan's rock
layers are subjected to pressure from seismic activity and weathering,
resulting in fragile geological structures. The mountainous areas of Taiwan
are extensive and steep, and the low latitude makes it susceptible to
typhoons during the summer and autumn seasons, causing short-term,
high-intensity rainfall. Severe water erosion and scouring make the
mountainous regions prone to landslides.

Previous landslide research mainly focused on using collected
potential factors to build different landslide identification models or
directly using satellite and camera imagery for image recognition, with few
studies integrating multiple heterogeneous data sources. This project will
collect ground meteorological data, landslide data, digital elevation models,
and satellite imagery. We aim to integrate these diverse data sources using
artificial intelligence techniques (machine learning, deep learning) and
well-developed software. This project will also attempt to incorporate
advanced federated learning methods to establish a multi-scale regional
landslide potential early warning system. By leveraging the novel

characteristics of deep model architectures, we aim to create a more
Il



accurate landslide potential prediction model with less restrictive input
requirements, shorter computation times, and rapid real-time model
updates. This will enable the development of more effective evacuation

policies in advance, reducing loss of life and property.

Keywords: Artificial Intelligence Techniques, Machine Learning,
Deep Learning, Federated Learning, Landslide Potential Early

Warning System
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