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Auto-correlation and Power spectrum of Heart rate
as an Index of Work load
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Résumé

ECGs for two subjects were measured with an FM teremetry system during lying,
sitting and riding a bicycle ergometer at three different loads. The heart rates which
calculated from the ECGs at every two seconds interpreted as the random and digital
data, and the auto-correlation functions and the power spectra of them were computed
in order to study the dynamic characteristics of the heart rate changes.

The results may be summerized as follows.

1) The periods of the heart rate changes for lying nearly corresponded to the ones of
the deep breathing of each subject. On the other hand, the periods for sitting consisted
of several periodic elements and were apt to be in disorder, because that to keep the
posture of sitting was more difficult than of lying.

2) The heart rate for cycling changed with the periods related to the tempo of the ped-
aling of the bicycle ergometer when the work load was lighter (load 1,2), but the peri-
odicity was lost and became to be dominated by randomness when the work load was
heavier (load 3).

3) It is also true that the tendencies of the heart rate changes mentioned above were
affected by an individual difference and the mental conditions of subjects during the

measurement of ECG.



