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Study of the Relationship between Photoplethysmogram Morphology and Blood Pressure
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Abstract

Standard blood pressure measurement using an inflatable
cuff is often inconvenient, prompting efforts to develop
alternative methods. One widely explored approach is the use
of photoplethysmogram  (PPG) signals to replace the
conventional cuff-based technique. This research aims to
investigate the relationship between PPG morphology
characteristics and fluctuation of systolic (SYS) / diastolic (DIA)
blood pressure, with the goal of enabling personalized cuffless
blood pressure estimation. PPG signals were collected from 10
healthy volunteers. Qualitative analysis revealed that the PPG
waveform shape changes

noticeably as blood pressure

increases.  Subsequently, linear regression analysis was

employed to establish quantitative relationships, and the mean
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absolute difference (MAD) was used to evaluate accuracy. The
results indicated that the MAD for SYS was 5.47 + 4.15 mmHeg,
while the MAD for DIA was 4.68 + 3.54 mmHg. Comparing these
results to the IEEE standard, the estimated SYS achieved Grade

B accuracy, and the estimated DIA achieved Grade A accuracy.

Keywords:  Photoplethysmogram, Cuffless Blood Pressure

Estimation, Linear Regression
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