
Project Description 

UNL School of Computing – Husker Heartbeat 
 

Project Overview 

The Husker Heartbeat app will be an app and hardware interface that creates a wireless Electrocardiogram (ECG).  I 
would like to create a Bluetooth Low Energy (BLE)/WiFi enabled ECG that allows people to connect the electrodes to 
Android, iOS, or Web App interface without being tethered to the monitoring device with wires.  This will enable the user to 
move around freely while still reading and recording the Electrocardiograph information.  The system will be able to accept 
1 or 3 electrode inputs and would interface with either Android or iOS phones or desktop computer through a Web 
App.  The system would also be able to connect it to an Apple/Samsung watches for input as well.  
 

Sponsor Background 

 
Jeff Falkinburg is an Assistant Professor of Practice in the School of Computing at the University of Nebraska-Lincoln, a 
Computer Engineer, and retired U.S Air Force Major.  My research interests include robotics, embedded systems, 3D 
modeling, and simulation design.  My areas of specialization include VLSI Systems, Computer Architecture, Embedded 
Systems, Advanced Digital Design.  I have been teaching in the School of Computing for eight years and have taught 
classes like CSCE 10 – Intro to SoC, Computer Organization, Embedded Systems, and Advanced Embedded Systems.  
My website:  https://www.falconstem.com/ 
Husker Heartbeat website: https://www.huskerheartbeat.com/ 
 

Project Stakeholders 
 
This application will be used by people around the world.   

• Jeffrey Falkinburg, Assistant Professor of Practice, Principal Investigator and Primary Contact  

• Sue Schuelke, Associate Professor, UNMC College of Nursing and Subject Matter Expert in Nursing 

• Karra Higgins, RN, BSN, Nebraska Medicine 
 

Current System Overview 
 
There are currently apps out there that read heartrate data and information on both Android, iOS, and desktop computers.  
However, none are available and function on all platforms and have a wireless interface with the electrodes.  
 
This example is an ECG on Theremino:  https://physicsopenlab.org/2017/03/27/ecg-with-theremino/  This project uses the 
Theremino, the AD8232 chip, and SignalScope software. 
 
Here is some information on how to implement an interface with an Apple Watch:  https://support.apple.com/en-
us/120278#  
 
Wikipedia page on Electrocardiography: https://en.wikipedia.org/wiki/Electrocardiography  
 

Proposed System/Scope  
 
In the following four subsections, provide your project vision.   

1. Business Justification 
  
This will be an all-in-one cross platform (iOS, Android, and Web App) application that will provide a cheap and 
easy way for non-medical professionals to have ready access to view, record, and analyze Electrocardiograph 
information for themselves without using expensive medical equipment.   
 

2. Proposed System Overview and Strategy 
This will be an all-in-one cross platform (iOS, Android, and Web App) application that will provide a cheap and 
easy way for non-medical professionals to have ready access to view, record, and analyze Electrocardiograph 

https://www.falconstem.com/
https://www.huskerheartbeat.com/
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https://learn.sparkfun.com/tutorials/ad8232-heart-rate-monitor-hookup-guide
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information for themselves.  This version of ECG will also interface wirelessly with the electrodes through a 
custom PCB as well as interface with Apple/Samsung watches. 
 

3. Scope of Work 
 
The proposed app will have the following capabilities: 

• Display Scrolling waveform 

• Measure and display beats per minute 

• Measure and display frequency 

• Measure P-wave,T-Wave, and QRS-pulse 

• Save and load buffer 

• Interface with Apple/Samsung watches for heartrate inputs as well 
The custom hardware will receive the single lead with three conductors to measure ECG information and transmit 
that data wirelessly to the apps.   
 

 

 

4. High Level Architecture Requirements (Technical Specifications) 
 
This project will create a cross-platform app for platform (iOS, Android, and Web App) application to view, record, 
and analyze Electrocardiograph information using the Ionic React Framework using JavaScript, HTML, and CSS. 
 
There will also be a custom PCB hardware component that will input 1-3 electrodes through an integrated signal 
processing block for ECG measurement.  It will extract, amplify and filter small bipotential signals and wirelessly 
transmit wirelessly via BLE/WiFi to the application.  
 
The microcontroller interface to connect the hardware to the app wirelessly using BLE/WiFi will likely be 
programmed in C/C++.   

 

5. Development Environment 
 
All the software/hardware code will be maintained on GitHub. The app will be built using Ionic React App 
Framework so that we can deploy to iOS, Android, and Web App with the same code.   
 
The hardware interface and development environment will depend on what microcontroller is selected for the 
hardware design.  Some options are: 

• Bluetooth Low Energy (BLE) ESP 32 module 
 

Figure 1: Husker Heartbeat sample wave 



The custom PCB will be generated for the new hardware input interface using KiCad. 
 

Expected Deliverables from Project Team (Senior Design Provides) 
 
The expectation is a fully functional mobile application that is deployed to both the Google Play Store, the Apple Store, 
and via Web App that are capable of interfacing wirelessly via BLE/WiFi with the custom PCB hardware input interface 
that will extract, amplify and filter 1-3 electrodes by the end of this effort.   
 

Supporting Materials (Sponsor Responsibilities and Provisions) 
 
The application created for this project will be similar to the Husker Scope App (https://www.huskerscope.com/). Access to 
the code base may be provided as a reference.    

Communication Plan 
 
The communication will be mainly via Teams (text, audio, or Zoom/Teams calls). Meetings will be held via Zoom for 
weekly meetings and in-person for major milestone meetings would be preferred. Kiewit Hall would be a great central 
location to have sponsor meetings. The primary contact is available weekly to answer any questions during office hours or 
at scheduled office/Zoom visits. Email or send a message via Teams and we will get back to you asap. 
 

Sponsor Contact Information 
 

Name Primary 
Contact (Y/N) 

Select one 
person 

Contract 
Signer (Y/N) 

Select one 
person 

Email Address Title Phone Number 

Jeff Falkinburg Y Y jfalkinburg2@unl.edu  Assistant Professor of 
Practice 

402-312-8078 

Sue Schuelke N N sue.schuelke@unmc.edu  Associate Professor, UNMC 
College of Nursing 

402-472-7356 

Karra Higgins N N kahiggins@nebraskamed.com  RN, BSN, Nebraska Medicine  

 
 
 

Bill To Email Address 
 

Name Email Address 

School of Computing Senior Design N/A 

 
Organizational Logo 
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Any Other Information 
 
N/A 


