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Blood pressure estimation model using pulse transit time

LIU Zengding, CHEN Ji
School of Bioengineering, Chongqing University, Chongqing 400044, China

Abstract: A new method of arterial blood pressure (ABP) estimation using double- parameter regression model with pulse
transit time (PTT) and pulse wave characteristic parameter K is proposed to enhance the accuracy of ABP estimation. Using
MIMIC database offered by Massachusetts Institute of Technology, we calculated PTT and characteristic parameter K from
electrocardiogram and photoplethysmography, and mean blood pressure (MBP) from invasive ABP. In this study, the
performances of the double-parameter regression model and the existing single parameter model that consider PTT only are
comparatively analyzed. Experiment results show that compared with the single parameter model, the root mean square error is
reduced by 1 mmHg and the accuracy has a maximum increase of 10% when using the double-parameter regression model.
Double-parameter regression model with PTT and K can improve ABP estimation effect.
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ABP

Dep
ABP: Arterial blood pressure; SBP: Systolic blood pressure, the
peak pressure in ABP; DBP: Diastolic blood pressure, the mini-

mum pressure in ABP

a: Blood pressure

ECG

FPG

A: The foot point of photoplethysmography (PPG); B: The maxi-
mum derivative point of PPG; C: The peak point of PPG; PTTs:
Time delay between the R peak in ECG and B peak in PPG; PTT:
Time delay between the R peak in ECG and C peak in PPG

b: PTTs and PTT:.
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Fig.1 Calculation of pulse transit time (PTT) and blood
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Fig.2 Correlation between PTT and blood pressure
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Tab.1 Comparison of blood pressure estimation results of 4 kinds of models

Parameter PTTs PTT: PTTy PTTw+K
RMSE/mmHg 3.855+1.857 3.59542.126 3.440+1.860 2.491+0.821
1p (P<0.05) 0.661 0.665 0.715 0.780
Rate/% 82.03 84.30 85.37 92.13

RMSE: Root mean square error; rs: The correction coefficient between estimated blood pressure

and primary blood pressure; PTT,, = 3

100
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b: Bland—Altman analysis
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Fig.3 Arterial blood pressure estimation using PTTy
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Fig.4 Arterial blood pressure estimation using PTTy and pulse wave characteristic parameter K
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