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Design of a Home Health Monitoring System Based on Microcontroller and Improved Visual
Frame Difference Method under IoT Architecture
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Liaoning Petrochemical University
[Abstract] With the accelerating trend of population aging in China, the demand for reliable home health
monitoring systems has become increasingly prominent. Existing products often suffer from inadequate
adaptability in dynamic scenarios, leading to frequent issues such as missed detection and transmission of critical
health data. To address these challenges, this paper proposes a novel home health monitoring system based on
IoT architecture and an improved visual frame difference method. Building upon traditional frame difference
algorithms, the system introduces optimizations including dynamic frame interval adjustment, multi—scale
differential fusion, and optical flow correction. These enhancements effectively mitigate the high false alarm rates
of conventional methods in complex scenarios involving illumination changes and occlusions. Furthermore, the
system integrates behavioral monitoring and physiological indicator tracking modules, achieving comprehensive
health assessment through multi—sensor fusion technology. Experimental results demonstrate that the improved
frame difference method achieves an average precision of 69.92% and recall rate of 74.51%, with significant
reductions in misclassification rate (by 21.3%) and mean square error (by 18.7%). The proposed system exhibits

high efficiency and stability, providing a robust solution for household health monitoring in aging societies.
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