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Mathematical understanding of pathological transition observed in heart rate
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In this study, we studied on the dynamical characteristics of heart rate
variability (HRV) and developed a new methodology for prognosis and diagnosis of heart disease
patients. As further applications of HRV, health management methods in the working environments were

also developed. As a new analysis method for HRV, we introduced coarse-grained entropy analysis,
cumulant decomposition analysis, multimodal index combining physical activity, and long-term
cross-correlation analysis. We established the mathematical theory for these analysis methods. In
addition, we also investigated the mortality risk assessment of heart failure patients using the
Quasi-Recurrent Neural Network (QRNN). By using QRNN in addition to the conventional HRV features,
the predictive power of the mortality was significantly improved.
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