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Estimation by Neural Network Focusing on Biological Vibration Features

in Each Stage of Sleep

* Taiki. Senju, I. Nakari, H. Sato, K. Takadama (The University of Electro-Communications)

Abstract—This paper focuses on the different features of the biological vibration in each sleep stage, and pro-
poses the sleep stage estimation method that learns its features independently by the convolutional neural network
(CNN) and selects the estimated sleep stage from the independently estimated ones. The experimental result
derives the following implications: (1) the attention function in CNN contributes to classifying the two classes of
wake and non-REM stage 1 but not classifying the two classes of REM and non-REM stages 2, 3 and 4; (2) the
accuracy of the five classes of the sleep stage estimation in the proposed method is higher than in CNN with or

without the attention function.
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Table. 3 Comparison of each methods

method accuracy

CNN(Attention) 62.09%
CNN(No-attention) 52.88%
Proposed method 1 72.89%
Proposed method 2 66.12%
Proposed method 3 73.40%
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