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Measurement of Cardiac Pulse Transit Time
using Photoplethysmography Sensor
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Abstract

In this study, we implemented the pulse transit time (PTT) system to examine usefulness of the monitoring method
of distensibility and elasticity using photoplethysmography sensor in vivo. PTT is defined as the time interval between
the peak of QRS complex in ECG signal and the maximum slope point of photoplethysmography. these two signals were
converted to digital data by means of A/D converter, then PTT was evaluated by heartbeat using PC. Results of analysis
were displayed as a graph using spline interpolation method. The variance of PTT was measured repetitiously to verify
efficiency of PTT system in resting state and hyperemic state. Repeated measurement of PTT was not same value but
showed that coefficients of correlation were related with each other as 0.8302 (P<0.01) in resting state. And also repeated
measurement of PTT showed significant correlation as 0.868 (P<0.01) in the hyperemic state. These result showed that
PTT is reflect on transient pressure variance in the artery and is very useful method for the evaluation of prognosis of
the hypertension and arteriosclerosis.
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Fig. 2. The External appearance of pulse transit time
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Table 1. The specifications of ECG amplifier and filter parts

Gain 1,2,5 V/mv Output Impedance 0.1Q
Low Pass Filter 35 Hz Output Voltage Swing BV
High Pass Filter 0.3 Hz 60 Hz Notch On

¥ 2. PPG A TF 2 HEPF ALk
Table 2. The specifications of photoplethysmography sensor amplifier

Gain 8~170 V/uA Output Impedance 0.1Q
Low Pass Filter 10 Hz Output Voltage Swing 5V
High Pass Filter 0.3 Hz Current Source (Nir Led) 10 mA
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Table 3. Clinical history information of experimental group

Mean + SD Min — Max
Age (yr) 29.8 £ 3.1 26-35
Height (cm) 1754 £ 6.2 162 — 187
Weight (kg) 745+ 638 61 —84
SBP (mmHg) 1145+ 74 102.4 - 132.2
DBP (mmHg) 682 +£48 56.4 - 74.8
Heart Rate 723+ 115 57-96
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Table 4. PTT result on the data of repetitive measurement in resting state

El E2 E3 E4 E5 E6 E7 E8 E9 EI0  EIlI El2 EI3
Ist (ms) 236.69 179.44 210.50 209.36 192.44 21423 226.33 200.63 214.96 196.07 193.78 23544 239.68
2nd (ms) 237.10 194.34 213.57 204.94 190.86 210.25 223.28 192.14 221.51 205.33 198.10 236.33 240.51

Correlation according to the repetitive Correlation according to the repetitive
measurement in resting condition measurement after hyperemic state
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Fig. 8. Correlation according to the repetitive measure- 18 9. FHAFF WL ZHof w2 A
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Fig. 10. Correlation of PTT in resting and hyperemic state.
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Table 5. PTT result on the data of repetmve measurement after hyperemic state

El E2 E3 E4 E5 E6 E7 E8 E9 E10 Ell E12 E13
Ist (ms) 245.61 188.67 217.15 216.57 207.52 225.13 22595 223.73 226,51 212.58 206.01 240.96 256.32
2nd (ms) 246.24 196.19 218.00 217.73 20596 22524 22522 216.06 230.64 220.55 205.53 244.65 254.32
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