ECG Waveform Simulator
The “ECG Waveform Simulator” program gives users the ability to easily create custom ECG waveforms. The program stores the waveform data in a Matlab array and plots the waveform. It then provides the user the ability to send the ECG waveform to an arbitrary waveform generator or to store the ECG waveform in a CSV file. The arbitrary waveform generator feature allows you to easily recreate a real world ECG signals for testing ECG measurement equipment. The CSV file storage allows you to store the custom ECG waveform you created for later analysis and use. It also allows you to analyze and manipulate the ECG waveform using Excel tools. 
The ECG Waveform Simulator uses Fourier Series to create the various parts of an ECG waveform. This approach makes it simple to manipulate and customize the waveform by specifying the amplitude and duration of the various parts of the ECG waveform such as the P, QRS, T, and U portions of the waveform. This program highly leverages the “ECG simulation using MATLAB” program created by karthik raviprakash for creating the ECG waveforms. For more information on how the waveforms are created and how to customize the waveforms refer to the enclosed PDF file entitled “ECG.”
The program can remotely send and store the waveforms on the 33521A Function / Arbitrary Waveform Generator and the 33522A 2-Channel Function / Arbitrary Waveform Generator for testing ECG measurement equipment. Besides providing the ability to continuously output any stored ECG waveform, the 33521A and 33522A also have a feature known as waveform sequencing that allows you to create long complex patterns of waveforms stored in memory. The sequencing feature is analogous to creating a playlist on your MP3 player. You can piece together multiple ECG waveforms in memory to create a long complex pattern of ECG waveforms for creating real world ECG patterns. For more information on using the 33521A and 33522A sequencing feature refer to the following link: http://gpete-neil.blogspot.com/2011/03/creating-arbitrary-waveform-sequences.html. The program uses Ethernet to remotely connect to a 33521A or 33522A using just the instrument’s IP address. The instrument must be connected to the computer running the program via a LAN cable or to the same Ethernet network that the computer is connect to. You must have the Matlab “Instrument” toolbox to run this program.
Below is a screen shot from an example run of the ECG Waveform Simulator program as well as a screen shot from an Oscilloscope that shows the resulting waveform being outputted from a 33522A.


In the above screen shot the program was run using just the default ECG waveform settings. Next the ECG waveform was sent to a 33522A with IP address “148.5.250.140” and the ECG waveform was named “ecg2.”
[image: ]
Above shows an oscilloscope screen shot of a sequence output from a 33522A of three ECG waveforms (one is played twice) created using the program. Using the sequencing feature on the 33522A or 33521A allows you to create complex patterns of stored waveforms. For instance I could have played the first ECG waveform 150 times, the second 10 times, and the last one 300 times.
Questions, comments, suggestions: neil underscore forcier at agilent dot com
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