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Fast calculation of heart rate variability parameters using state space methods
and application to a visualisation system for physical fatigue
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In this study, | have proposed a linear filtering method for unevenly
sampled time series using the state-space methodology, which is widely used in control engineering.
Moreover, | have applied the method to the estimation of heart rate variability indices called LF,
HF and VHF, which refer to the sum of specific bandpowers contained in the heartbeat interval time
series and showed that the computational burden of the proposed method is much lower than that of
the conventional methods for heart rate variability analysis. Focusing on the reflection index of
respiration, which is defined as the ratio of these heart rate variability indices and is said to
reflect the degree of physical fatigue, | have constructed a fatigue visualization system consisting

of wristwatch-type terminals that calculate and transmit this index to a server and a web
application that displays the index values of several persons on a web browser.
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