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Heart disease is a prominent issue in Kern 
County. Kern County has the fourth highest 
number of deaths by heart disease. Nurses in 
Kern Medical train to learn and recognize 
patterns that may indicate common heart 
diseases. In training, they simulate common 
diseases for the nurses to learn, but they 
cannot physically print the rhythms they 
generate, so they currently use pre-printed 
results. The goal of this project was to create an 
ECG simulator that can generate the common 
diseases they need to learn and print the waves 
it just generated. The ECG simulator allows 
them to change the signal of each wave 
depending on the parameters.
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Fourier Analysis
ECG waves are comprised of a P 
wave, T wave, and QRS 
complex. Fourier analysis is 
used to reduce these waves to 
sinusoidal functions that 
accurately represent the waves.
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Technology 

This is the screen used to generate the disease and 
adjust the parameters as needed. The GUI is used as 
a control center to create waves that can resemble a 
live patient who came in with heart problems.

The right side of the main 
screen is a preview of the 
secondary screen.

It is important to have two 
terminals to allow the users 
to visually see the changes. 
They can alter the waves 
independently of each 
other. As some diseases 
can be displayed with no P 
wave or a shorter R wave. 

The heart rate is displayed 
alongside the lead II signal  
and can be increased or 
decreased as needed.

By selecting "Print" from the Main 
Screen, the user can select a start 
and end time to capture results from 
the generated signal to save or print.

Main Screen ECG Screen

The ECG signal is animated based on 
the data points that were created by 
following the methodology from above.  
The updates are shown on the display 
once the wave returns to the left most 
part of the screen.
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