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Data

- Created Dataset
- Ex: normal sinus rhythm, bradycardia, tachycardia, Vfib ...
- Images with all six leads
- P waves, QRS wave, and T waves

| ) it
AUE, u3

e e e e B e

e ileaiasons lials diaciibnd s OAC Ll D Bas oA B e A DA



Tools

Python with Jupyter Notebook or Visual Studio Code
Github

Numpy library for math calculations
o np.cos (cosine wave), np.quad (integrate), etc.
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Other Tools

e Math
o Basic Understanding of calculus concepts like integrating
o Other
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ECG rhythms

e Last week- Normal ECG
e Added: sinus arrhythmia, sinus bradycardia, sinus tachycardia, Vfib, Afib, and
Unstable Angina




GUI

e Updated the GUI
o Allow user to select ecg rhythms
o Displays ECG chart and the simulation of the live ecg wave

o  Working on allowing the user to alter the wave based on parameter (amplitude, frequency, and
period)
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Research Background

Heart disease is a prominent issue in Kern County. Kern County has the fourth-highest number of deaths
caused by heart disease. Nurses in Kern Medical Center train to learn and recognize patterns that may
indicate common heart diseases. However, they still use pre-printed ECG results in their training. This may
have the negative result of having them memorize the individual result instead of learning to recognize the
pattern.

This research is sectored into two parts with the goal of providing the nurses with a better method of
learning different ECG patterns. The first is to create an ECG simulator that generates the patterns nurses
need to learn. The second is to use machine learning and previous patient data to add variance similar to
the variance in real patients. This will allow the nurses to train using more realistic data.
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Methodology | Parameters:

- ECG waves ate periodic sighals composed of a P wave, QRS complex; and Twave: Fourier analysisisa ="~ Controls inputs for independent waves 1 ECG simulator window
mathematical tool used to decompose these complex signals into simpler sinusoidal components. Fourier
analysis allows us to generate accurate representations of the original waveforms through sinusoidal ln-progress Machine Learning
summation.
FPurier Series Q.R,S Wave P,UWAVE Our next step involves adding noise
- to the ECG signals to enhance
8y 1!] =4 V (11,‘ 0! ( o { | f(t) = a(t’c)ﬁ4 +A realism. Three main types of noise
o i F<2 are typically encountered: random
noise, baseline wander, and
powerline interference. By
incorporating these types of noise
into our simulator, we aim to create

more authentic ECG waveforms.
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Conclusion and Future work

Heart disease can be a matter of life and death, soitis
be adequately prepared before they begin working with real
patients. Providing Kern Medical nurses with more realistic data
can help them get accustomed to the fuzzier details before they
work with real patients. The updated ECG simulator would help
ady achycardia is known to have a doctors and nurses by providing them with more realistic ECG
zﬂe‘g‘i‘z:“‘h‘:;:ﬁlﬂe spaced shythan that shows the R waves ster heartbeat which is shown in it ey ¢
wider apart both the chart and simulation




Simulation of ECG
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https://docs.google.com/file/d/1IY2evhB_QiYzMIjN1ailT8TvVgHi7Mh0/preview
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https://docs.google.com/file/d/1dIdbR07iWZXj_mM4F3VAgWco4FcIVYsz/preview

