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Abstract:  Indices derived from the morphological features of photoplethysmography waveforms are increasingly being 

investigated and linked to cardiovascular diseases, and may eventually be used to enhance patient risk assessments. These 

indices can be retrieved faster than the results for cholesterol tests (i.e., which are typically required for many risk 

assessments), are non-invasive, and may be less costly. This paper presents an overview of the development of a non-

invasive, continuous, compact and portable device used to acquire the cardiovascular data necessary for assessment and 

diagnosis in real-time. Typically these indices are not evaluated in real-time, but are instead assessed offline and manually, 

once the waveform is retrieved. The system presented performs real-time, automatic feature extraction for cardiovascular 

diagnosis by identifying the ‘a’, ‘b’ and ‘e’ waves derived from the second derivative of the photoplethysmogram waveform, 

followed by calculating indices associated with these waves.  Results demonstrate the feasibility and utility of such a system 

as an enabler of personalised cardiovascular care systems. Results from demonstrative tests with test subjects are 

comparable to those in the literature.  This paper also offers valuable insights into the challenges in deploying automated, 

non-invasive, continuous monitoring systems for extraction of cardiovascular health indicators beyond heart rate and blood 

pressure. 
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