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Abstract: With the advancement of smart home technologies and their expanding applications in healthcare,
monitoring and analyzing elderly sleep patterns has become a critical research area. Sleep, as a fundamental pillar
of physical and mental health, requires continuous and accurate assessment. This study leverages data collected
from non-intrusive environmental sensors within smart homes to investigate the influence of past sleep quality
on current sleep status. A hybrid deep learning model combining CNN and LSTM architectures was employed
to analyze these sleep patterns. Sleep quality was quantified using the Pittsburgh Sleep Quality Index (PSQI).
Evaluation results demonstrate that the proposed model outperforms conventional approaches in predicting sleep
quality. The Mean Squared Error (MSE), Mean Absolute Error (MAE), and Root Mean Squared Error (RMSE)
for the CNN-LSTM hybrid model were 0.0006876, 0.02108, and 0.02622, respectively, indicating the model’s
high effectiveness in recognizing elderly sleep behaviors. Data analysis further revealed that the combination of
sleep efficiency and sleep interruptions had the greatest impact on predicting sleep quality. These findings suggest
promising applications for intelligent health monitoring systems, especially in elderly care.

Keywords: Artificial Intelligence, Smart Home, Deep learning, Sleep Awake Behavioral Patterns, Pittsburgh
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