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Abstract

This study has developed an intelligent fire protection device that
integrates physiological radar sensing technology, wireless connectivity,
and multiple sensing modules. It can monitor smoke, temperature changes,
and the vital sign information of trapped individuals at fire scenes in
real time. Traditional fire detectors often have only a single function,
such as detecting smoke or abnormal temperatures, and cannot fully grasp
the dynamic environment of a fire scene, let alone provide precise location
information of trapped persons. In contrast, the device designed i1n this
study can simultaneously monitor multiple parameters in fire scenarios
and integrate them into a central control system, providing an integrated
intelligent fire protection solution.

The core highlight of the device 1s 1ts physiological radar technology.
By analyzing subtle changes in radar signals, it can instantly detect a
person's heartbeat and breathing, providing location information of
trapped individuals and assisting rescuers 1in more accurately locating
targets. The physiological radar can capture the body's minute movements,
and even when visibility is obstructed, it can still recognize heart rate
and breathing patterns, significantly enhancing rescue efficiency and
accuracy. When a fire occurs, the device instantly senses drastic changes
in smoke and temperature and quickly transmits alarms and relevant data
wirelessly to the central control system or residents' mobile devices,
alerting residents to evacuate and informing firefighters of the on-site
situation.

In addition to fire applications, this device can also be applied in
health management for smart homes. By continuously monitoring the vital
signs of residents, it provides health warnings, increasing home safety.
In daily life, the device can monitor health parameters such as residents'
heartbeat and breathing in real time. When abnormalities are detected, it
automatically sends notifications to residents or remote caregivers,
achieving intelligent health management.

The device developed in this study integrates environmental monitoring
and physiological sensing functions. It mnot only provides more

comprehensive information during fire rescue operations but also serves



as a multifunctional device for health and safety management in smart
homes. Through real-time data transmission and comprehensive analysis,
rescuers or residents can make responsive decisions more quickly, reducing
casualties and property losses. The device not only enhances the accuracy
and response speed of fire warnings but also features health monitoring
functions, bringing higher safety and convenience to smart homes and
demonstrating broad application potential.

Keywords : Data analysis, Internet of Things (IoT), Physiological radar,

Remote monitorin
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