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Sleep Stage Classification Based on a Relationship between
Sleep Stage Transition and Heart Rate Change
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Abstract: We proposed a new estimation model of sleep stage based on a relationship between sleep stage
transition and heart rate change. We focused on the tendency of the magnitude of HRV change to be greater
during sleep stage transitions than when sleep stage is constant. Our proposed model includes the probability
of HRV change when the sleep stage transitions and selects the distribution and transition probabilities model
of the sleep stages for each period of time based on the magnitude of HRV change. Experimental results
demonstrated that this model provides more accurate sleep stage classification than conventional models.
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Fig. 1 Sleep stage and RRI standard deviation of two subjects.
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Fig. 2 The relationship between RRI variability and the num-

ber of sleep stage transitions in each 120 minutes.
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Table 1 Classification performance for the 45-fold cross-

validation.
Cohen’s kappa F-measure
Model Accuracy
statistic (micro-averaged)

SVM 0.721 0.236 0.450
Takeda et al. [6]| 0.760 0.418 0.569
T (1) 0.767 0.460 0.610
FE (i) 0.763 0.440 0.588
T (1) +(ii) 0.774 0.483 0.614
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