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Abstract: Sleep apnea seriously affects the quality of life and health. Polysomnography (PSG) is the "gold standard"
for diagnosis, but it is expensive and inconvenient for long-term monitoring. This paper proposes a new method based on a
universal smart wristband to detect sleep apnea. By analyzing the heart rate, blood oxygen saturation, and sleep state data
collected by the wristband, an adaptive physiological data reconstruction method and a data interpolation method are used to
achieve noise filtering. In feature engineering, continuous physiological variables and categorical variables are fused to
deeply extract sleep state features. The classification module uses a lightweight gated recurrent unit model to simplify the
training process and reduce the risk of overfitting. The experiment obtained 93. 68% accuracy and 93. 97% recall on a 23-
person dataset, . Correlation analysis find that blood oxygen saturation, body mass index, and age are confirmed as key
features for determining sleep apnea. Compared with polysomnography, this method is more suitable for long-term monitoring
in a home environment.
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analysis of multi-factor impact indicators
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Tab. 1 Comparison of sleep apnea detection algorithms based on sports bracelets, finger rings and wristbands in data collection
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Fig. 1 Sleep apnea classification detection framework based on a

universal wristband
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Fig. 2 Process of adaptive interpolation algorithm based on temporal

features
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Fig. 3 A lightweight temporal sequence data classification model based
on gated recurrent units
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Fig. 4 Data collection in a real scene of hospital Intensive care unit
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Tab. 2 Dataset Data Example
start_time end_time Sp02 BPM  sleep_stage  PSG
1705413120 1705413180 95 72 a 0
1705413240 1705413300 94 75 b 0
1705413360 1705413420 92 78 a 1
1705413480 1705413540 90 82 c 2
1705413600 1705413660 94 74 a 0
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Fig. 5 Measurement and collection interface of the Bracelet APP
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Tab.3  Comparison of classification results of different models for

respiratory pauses
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