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Development of Feature Points Detection Algorithm for
Measuring of Pulse Wave Velocity

Junghyeon Choi!, WookhyunCho?2, JunhoPark3, NamhoonKim#, HyangsookSeong#, and Jongman Cho**

Abstract

The compliance and stiffness of artery are closely related with disease of arteries. Pulse wave velocity(PWV) in the blood vessel is a
basic and common parameter in the hemodynamics of blood pressure and blood flow wave traveling in arteries because the PWV is
affected directly by the conditions of blood vessels. However, there is no standardized method to measure the PWV and it is difficult to
measure. The conventional PWV measurement has being done by manual calculation of the pulse wave transmission time between
coronary arterial proximal and distal points on a strip chart on which the pulse wave and ECG signal are recorded. In this study, a pressure
sensor consisting of strain gauges is used to measure the blood pressure of arteries in invasive method and regular ECG electrodes are
used to record the ECG signal. The R-peak point of ECG is extracted by using a reference level and time windowing technique and the
ascending starting point of blood pressure is determined by using differentiation of the blood pressure signal and time windowing
technique. The algorithm proposed in this study, which can measure PWV automatically, shows robust and good results in the extraction
of feature points and calculation of PWV.
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Fig. 1. The phase of cardiac excitation associated with particular parts
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Fig. 2. Manual measuring of pulse wave velocity(Point 1 : Proximal,
Point 2 : Distal).
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Fig. 3. ECGs and blood pressure graph used for calculation of pulse
wave velocity by classical method.
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Fig. 5. The flow chart for the detection and analysis of ECG and BP
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Fig. 6. The tangent intersection method proposed in this study.
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Fig. 8. The implemented prototype for the measurement of pulse
wave velocity.
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Table 1. Subjects participated in the experiment.

Subject(n=15) Mean + SD Min~Max
Age(yr) 55.00+18.21 35~77
Height(cm) 166.67 +6.89 155~173
Weight(kg) 65.32+5.85 56~73
Systolic BP(mmHg) 132.50+£16.05 115~150
Diastolic BP(mmHg) 80.83 +14.29 60~90
Mean BP(mmHg) 98.06 £11.76 82~110

**BP : Blood Pressure
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