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Smart Health – CSE 40816

University of Notre Dame
Spring 2020

Class Project

• Ideally teams of 2 or 3 students (smaller/larger possible, 
but need to discuss with instructor)

• First milestone: project proposal, which can be a rough 
road map for your project

• Proposal:
– PDF file, up to 3 pages
– Project title, name(s) of author(s)
– Problem description
– Proposed solution
– Technical details (incl. hardware/software needs)
– References (optional)
– Submission via Sakai
– Instructor will provide feedback via Sakai
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Course Project

• If help needed identifying team members, let me 

know!

• Teams are expected to “produce more” than 

individuals!

• Project can align with your doctoral, MS, honor’s 

thesis, or other projects (e.g., participation in coding 

competition), but this must be disclosed in proposal 

and approved by instructor!

• Cross-team collaboration is encouraged (disclose 

significant collaborations or sharing in reports)

Course Project

• Mid-semester report (finalize project goals by then)
• Final report (up to 3 pages), delivered with any code, 

design documents, etc.
• Brief in-class demo/presentation of project
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Hardware/Software Needs

• Clearly indicate if you already have access to HW/SW 
or if you need help

• Lots of equipment available in our lab (and if price 
reasonable, we can acquire what you need)
– iOS devices, Android devices, smartwatches, fitness bands, 

robots, UAVs, Raspberry Pi, Arduino, Intel Galileo, sensors, 
various electronics and tools for fabrication, 3D printer, 
Google Glass, RFID/NFC tags, …

Class Project Ideas

• Types of projects:
– Software projects  (web services, applications, mobile apps, 

etc.)
– SW/HW projects (explore devices, build services around 

devices, build sensor/control components)
– Data/biomarker/analytics projects (data collections, data 

analysis, etc.)
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• Snellen Test
• D15 Test: Color blindness test
• Ishihara Test: Red Green Colorblindness Test
• Audiometry
• Reflex Test
• Trace Test

Home Medical Exams

Home Medical Exams for Kids

Gamification
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MedAlert

Mood Tracker
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• King Devick Test
• Ruler Test

Concussion Detection

Audiometry Tool
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Medical Sensor Toolkit/Evaluation

• Hardware
– Intel Galileo dev board
– Biometric sensors
– eHealth Shield

– Wi-Fi card

• Software
– Arduino/Galileo IDE, iOS, 

Xcode

– Parse, Core Plot
– C/C++, Python, Objective-C

Technical Implementation (Cont.)

• Biometric sensors
– Electrocardiography
– Electromyography
– Galvanic skin response
– Blood pressure
– Body position
– Air flow
– Temperature
– Blood sugar
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Emergency QR Code

Personal Health Record System
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Personal Health Record System

Health Search
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Personal Health Record System

Personal Health Record System
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Pain Tracker/Analyzer

Pain Tracker/Analyzer
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Colorimetric Analysis

Skin Care
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Chronic Illness Support Network

Allergy Support
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Allergy Support

Camp-Arduino
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Bouncer

Monster Hunter – Gamified Exercise
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Potential Project Features

• Camera, microphone
• Accelerometer, gyroscope, barometer, magnetometer, …
• Social media
• Back-end integration
• Networking/communication features, NFC/RFID
• Push notifications
• Input/output features; control of objects; etc. 
• Location-awareness
• Touch, swipe, etc., interface
• Account management, sign up, log in
• Build/re-design new hardware; 3D print
• Augmented reality, virtual reality
• Exploiting various senses
• Third-party frameworks, libraries, services, features, …
• …

Data-Centric Projects

• Public domain repositories & databases:
– Investigate for certain trends and correlations
– Build novel analysis & visualization tools
– Develop new biomarkers

• NetSense/NetHealth
– ND student population
– Data such as GPS, phone activity, Fitbit data (NetHealth), etc.

• Parkinson’s patients
– Ongoing data collection & analysis project

• Speech data
– Recordings of patients with PD, concussions, ALS, autism, etc.

• Crowdsignals.io: http://crowdsignals.io/
• Collect your own data

http://crowdsignals.io/
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Finding a Project

• Think about specific health problems/challenges
– Chronic, childhood, wellness concerns, proactive or reactive, trauma and 

accidents, fitness, overall wellbeing, stress, …
• Think about specific technologies

– Smartphones, smartwatches, wearables, web technologies, databases 
and repositories, health sensors, …

• Think about stakeholders
– Patient, physician, therapist, family member, caregiver, nurse, ICU/NICU, 

case manager, communities, hospital, first responders, insurance, 
pharmacy, schools, … 

• Type of solution
– Prevention, predictive, diagnostic, treatment, assessment, rehabilitation, 

quality of life, information and education, …
• Location

– Developed world, developing world, urban, rural, travel, …
• Do you want to practice existing skills or learn new ones?


