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Abstract

To address the urgent needs of health monitoring and safety assurance for the elderly, this study
proposes an intelligent bracelet system based on an STM32 microcontroller, integrating one-touch
emergency calling and on-demand callback functions to establish a multimodal health monitoring
and real-time safety protection framework. The system employs a DS18B20 temperature sensor
and MAX30102 heart rate/blood oxygen sensor to achieve precise physiological parameter acquisi-
tion. Combined with a GPS/BeiDou dual-mode positioning module and 4G communication technol-
ogy, it enables cloud synchronization of geographical location information and health data. An OLED
display provides localized data visualization, while a customized mobile app allows family members
to remotely access real-time body temperature, heart rate, blood oxygen saturation, and location tra-
jectories of the elderly, forming a closed-loop “monitoring-alert-response” management mecha-
nism. In emergency scenarios, triggering the physical button automatically parses location coordi-
nates and sends SOS alerts via cellular networks to preset contacts. Laboratory tests and field veri-
fication demonstrate a temperature monitoring error of <+0.3°C (-10°C~85°C), heart rate detection
accuracy of 98.6%, positioning precision better than 5 meters, and 4G module packet loss rate be-
low 0.8%. The research indicates that this design overcomes the technical limitations of single-func-
tion traditional elderly care devices. Through heterogeneous sensor fusion and low-power optimi-
zation strategies (standby current < 10 pA), it provides an extensible technical framework for smart
elderly care. Future work could enhance disease prediction capabilities by integrating Al-based
health analysis models.
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Figure 1. System architecture diagram
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Figure 2. Temperature detection module system
design diagram
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Figure 3. Heart rate/blood oxygen detection module system de-
sign diagram
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Figure 4. Dual-mode positioning chip structure
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Figure 5. Power circuit schematic diagram
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Figure 6. System program flow: (a) Overall flowchart; (b) Processing function subroutine flowchart; (c) Key function subrou-
tine flowchart; (d) Display function subroutine flowchart
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Figure 7. (a) Overall circuit soldering diagram; (b) Physical prototype of the
wristband; (c) Physical prototype of the one-button emergency call; (d) Physical
demonstration of network testing
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