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Design and Implementation of an Intelligent Fall Detection System for Elderly People
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Wauxi Taihu University, China Jiangsu Wuxi 214063

Abstract: Aiming at the high risk of falls among the elderly and the difficulty in timely detection after a fall, this paper
designs an intelligent fall detection system for the elderly to enhance their safety and intelligent monitoring level. The
system takes the STM32 microcontroller as the core control unit and integrates the MPU6050 three-axis acceleration sensor,
MAX30102 heart rate and blood oxygen sensor, and GPS positioning module to achieve multi-dimensional and all-weather
monitoring of the elderly's body posture, vital signs, and real-time location. The MPU6050 sensor accurately captures the
sudden changes in posture and abnormal acceleration signals during a fall, while the MAX30102 sensor continuously collects
vital sign data such as heart rate and blood oxygen, assisting in judging the physiological state of the elderly after a fall
and effectively avoiding misjudgments caused by posture detection alone. The GPS module acquires geographical location
information in real time, providing precise positioning support for emergency rescue. Once the system determines a fall and
abnormal vital signs, it immediately triggers local and remote alarms, sending distress messages and the elderly's location to
the caregiver, shortening the rescue time and reducing secondary injuries.
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