
What does this 
mean in practice? 

HRV:



European Heart Journal 



Simplicity

Time domain 
method: 

1. Do ECG

2. Measure NN 
Interval

3. Find the mean 
between 
successive NN 
intervals.



Visualization

Frequency domain 
method: 

1. Do ECG

2. Power Spectral 
Density (PSD) 
analysis



Accuracy 

• Statistical Methods



Practicality





Extensive Uses





Back to our 
clinician…



•Responsibility – analyzing 
HRV and linking it to 
pathology vs. calculating 
HRV. 
• Important diagnostic tool 
– e.g. risk assessment for 
pts. suffering MIs.
•SDNN – combined with 
ejection fraction and 
baroreflex sensitivity. 



Coding Plan



Type of Noise Removal Method Comments

Mains Noise

IIR Notch Filter
Eliminates the interference with a bandwidth range e.g. 49-51Hz which is eliminated. 
Uses past inputs and outputs and present inputs to do this. Can result in filter ringing 
which distorts the QRS segment.

FIR Filter Similar to above but doesn’t use the previous outputs, only inputs.

Adaptive Filter

Automatically changes its characteristics based on which algorithm is used to filter 
the signal. Methods used may be least mean square (LMS), recursive least squares 
(RLS), stochastic gradient (SG) and others. These algorithms are applied to change the 
elimination region of filters such as IIR and FIR. This is an added layer of complexity 
on top of the filters mentioned above.

EMG Noise Low Pass Filter
The frequency of QRS complex overlaps that of EMG noise, so noise removal is 
extremely difficult without losing ECG morphology

Baseline Drift High Pass Filter
Baseline Drift has low frequency of generally below 0.5Hz, so a high pass filter with a 
cut-off point of 0.5Hz should remove it. Must be aware though that ECG signals have 
frequencies starting at around this value.



On to this week’s code…


