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The pulse wave velocity (PWV) is the propagation velocity of the pressure wave along the artery due to the
heartbeat. The PWV gets faster with the progress of arteriosclerosis and, thus, is used as a diagnostic index of
arteriosclerosis. In this study, the minute vibration velocities of the human carotid arterial wall were measured on
the 72 points along the longitudinal direction at intervals of 0.2 mm and the propagation delays among the velocity
waveforms were estimated using their phases. It is very difficult to estimate small time delays from the phases of
velocities measured at only two points along the artery because small errors in the phases of the vibrations lead to a
significant pulse wave velocity estimation error. Each velocity waveform is composed of a forward component and
a component reflected by the distal position of the artery. To calculate the phase of each frequency component, the
frequency analysis was applied to the minute vibration velocities. There were components showing the phase delay
corresponding to the propagation from proximal to distal (forward wave) and that from distal to proximal (reflected
wave). The PWV for each component was estimated by applying the least-square method to the phases measured at
all points along the arterial wall. To improve the time resolution in analysis of the pulse wave, high frequency
components in the velocity waveforms were amplified using the acceleration waveforms, which were obtained by
differentiating the velocity waveforms. Using the acceleration waveforms, the PWVs in the frequency range from
17 Hz to 66 Hz were stably estimated to be 5.7 — 7.9 m/s, which were in good agreement with those reported in
literature.
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