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Design of an Elderly Fall Monitoring and Warning System Based on Al and
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Abstract : With the acceleration of population ageing, the risk of falls among elderly people living alone at home
has become increasingly prominent. Traditional fall monitoring systems have limitations such as
passive monitoring, insufficient data integration, and lack of privacy and trustworthiness. This paper
designs and implements an Al-based fall monitoring and early warning system for elderly people
at home, constructing a full-process protection system of 'data collection — analysis and detection
— service support'. The system adopts a five-layer architecture, with the core module focusing on
multimodal analysis and anomaly detection, complemented by video processing, early warning
services, and other modules. It first uses video technology to adapt to local and network video
streams for data preprocessing, then relies on multimodal models to deeply analyse video content,
significantly improving the accuracy of detecting abnormalities such as falls and fainting. At the same
time, it leverages real-time communication technology to push warnings and ensures data security
through encrypted storage. This system can provide efficient technical support for home-based elderly
care safety and is suitable for scenarios such as smart communities and home protection.

Keywords : home-based elderly care; fall monitoring; Al multimodal integration; real-time early
warning
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