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Abstract

This paper investigates the key challenges in physiological signal processing for smart wearable devices, with a focus on developing
feature extraction algorithms for embedded systems. We conduct a comprehensive analysis of the characteristics of physiological
signals collected by wearable devices, along with data quality issues, computational efficiency constraints, and algorithmic
adaptability in embedded processing. By systematically evaluating existing feature extraction methods and considering the
resource limitations of embedded systems, we propose a lightweight feature extraction framework tailored for wearable devices.
The framework incorporates adaptive threshold-based noise suppression, a hybrid extraction strategy combining time-domain
and frequency-domain features, and machine learning-optimized feature selection. Research demonstrates that this approach not
only ensures effective physiological information extraction but also significantly reduces computational complexity and power
consumption, providing an effective technical pathway for real-time and accurate health monitoring in smart wearable devices.
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