RNN model that predicts blood pressure using ECG and PPG
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One of the important indicators to check a patient's condition is blood pressure. There are two main
methods for measuring blood pressure, invasive measurement and non-invasive measurement.
Invasive blood pressure measurement is performed by inserting a cannula needle directly into the
artery of the patient. Changes in blood pressure of patients can be monitored in real time. Non-
invasive blood pressure measurement is to measure blood pressure by putting a cuff-type pressure
device on the arm that we usually do. This method can obtain the systolic and diastolic blood
pressures at the time of measurement, but the real-time change is not known.

This study is to predict changes in blood pressure in real time using an recurrent neural network
model equivalent to invasive blood pressure measurement using an electrocardiogram (ECG) and
photoplethysmogram(PPG) signal among the patient's vital signals. The data set for learning consists
of vital signals from invasive blood pressure measurement among patients admitted to the intensive
care unit.

For this study, a basic process of signal purification was established. Empty sections, continuous
sections, and outliers were found and deleted. Also, since ECG and PPG have different units, scaling
was applied. A model was built to implement the waveform of ABP. As a result of the learning, it
showed a state of chasing a pulse, but showed a pulse even where there was no pulse, showing the
difference between the maximum and minimum values.

Future research will advance the implementation of waveforms, and additionally implement a model to
obtain feature values such as systolic and diastolic of ABP.

Figure 1. Signal Data of ECG,PPG, ABP and Predicted waveform
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