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Class Project
0.k

* 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:
— PDFfile, 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
ey

* 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
e

* 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)
— i0S 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

e
* 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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Home Medical Exams

* Snellen Test

D15 Test: Color blindness test

Ishihara Test: Red Green Colorblindness Test
* Audiometry

* Reflex Test

* Trace Test

Home Medical Exams for Kids

Gamification

Records

Add Child
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— Back to Homepage

Demographics
Reason for Visit

Free Field

PMIPSHX

Social History

Family History

Medications

Allergies

— Back to Arthritis form #1000

EasyEMR 1.0

iPad electronic medical records software for doctors

0/G: Yes ¥[2-3 oral ulcers a year
Skinphoto:
Hepat

Hemat.

Rayn:

Ticlcamp

Heat No
Jon Rich

Weather:

Patient Records.

=

<7,

Admin Tools

Log Out

Saved Notes.

Calendar Appointments

New Progress Note

EasyEMR 1.0

‘tronic medical records

Records for Jon Rich

4/13/11 Wednesday, Apr 13 at 10:17am 1/12

12/31/69 Wednesday, Dec 31 at 7:00pm

— Back to Homepage

— Joseph Rich's Records

Free Field

Review of Systems

PM/PSHx
Social History
Family History
Medications

Allergies

EasyEMR 1.0

iPad electronic medical records software for doctors

=7

Patient Records.

Admin Tools

Log Out

EasyEeMR1.0 <&/
iPad electronic medical records software for doctors g

Search Patients

Paticut's Name Contains: andrew

‘ Andrew Rich

Create a New Patient

MRN:

Last Name:

First Name:

Middle In

DOB: MM DD [yvyy

Referred By
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MedAlert

MedAlert

Ring and Vibrate . 4

Save Alarm

Recent Patients Start Polling
Stop Polling

Mood Tracker

lcarrier =

4:32 PM

[¢” MoodTracker

MUUle‘\IE /\

MODERATE

1234567 891011121314151617 181920 21 22 23 24 25 26 27 28 29 30 31

CherylT.Herman ® Mood * Functionality m
Mood Tracker Sleep  Mixed State Level
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Concussion Detection

* King Devick Test
* Ruler Test

Audiometry Tool

= Carrier = 7:49 AM =]

Threshold Tracking (i} Threshold Tra..  Threshold Tracking
Audiogram

Right Both
Stimulus

Tone Noise

10

Starting Level dB
Current Frequency: 1.00 Hz

Starting Frequency
@& &8
+

Level Control

Start Test
No Response
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Medical Sensor Toolkit/Evaluation
R

e Hardware

— Intel Galileo dev board
— Biometric sensors

— eHealth Shield

— Wi-Fi card

e 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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Project

PICK A CONTACT FROM YOUR LIST

222,'S Michigan St cHecx

Badin Hall cHecx
05 u‘u ‘

O 15 minutes
=

® 30 minutes
O thour

M READY!

< o a)

(a) Main View

Place you're going

v, |

!
i

€ e 8

W Westers re Western Are

(c) Place user intent to stay at

Pick a Contact

Patrik Luiz Gogola
4554199057639

2 Roomate
+1513:364:2000

Pl
554191856016

Bruno ND
45535 92569484

553592569484
Victor Nd Eva
(574) 3021134
Camil
+336.46 6004 34
Bruno ND
+15742984566
Artur ND
+1(574) 2929505
Karol ND
+1(574) 3025437
4 C

(b) Contact list view
e

Place you should return

(d) Place user should return

Figure 3. Screen shot of AR/Camera activity.

1/23/20



Emergency QR Code

Encode Emergency Information [/ Personal Information Encode Emergency Information
Generate or Scan Generate or Scan

Salvador

2D QR Code

Aguinaga
saguinag@nd.edu
Encode Information
574 339 9000

Scan Information

Emergency Contacts:

Medical Information: Overlay QRC

Personal Health Record System

LOG YOUR
DIET AND EXERCIS
ROUTINE

R RE AR

MEDICATION HEALTH INFORMATION ~ HEALTH CHARTS NETWORK HEALTHTOOLS MOBILE
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Personal Health Record System

L =]

Schedule = Emergency

RN & Accourt ([ Comon

([ myProfile Welcome Back

Still feeling under the weather? Let us know if any of the following illnesses have cleared up!
My Health

Influenza Asthma

@ My wellness
& My Medication
L My History

My Network

'

Health Search
e

help

’dlabetes ‘ Search

Context Search

Hits 1-10 (out of about 736 total matching pages):

Smart

Search ScienceDaily; Disbetes News

.. Pain Birth Defects Blood Clots Cancer Bladder Cancer Brain Tumor Breast Cancer Cancer
todo: query the database Cenvical Cancer Colon Canoer Leukemia Lung Cancer Lymphoma ...
and get the family info. hitp:fisn scienoedail bt

(more from wwwy.sciencedaily.com)

Five disbetes myths, busted — The Chart - CNN.com Blogs
... breastcancer and AIDS combined. While dizbetes (both type 1 and ... breast cancer and ...
t.blogs.cnn.comi201 bet: hs-busted score)

(anchors)

SeienceDaily: Cancer News

. Pain Bitth Defects Blood Clots Cancer Bladder Cancer Brain Tumor Breast Cancer Cancer
Cenvical Cancer Colon Cancer Leukemia Lung Cancer Lymphom.

hity dail 2 ) (anchots)

(mote from wwwvsciencedaily.com)

Health Information, Resources, Tools & News Online - EverydayHeslth.com

... Blood Pressure Experts: Allergies Ahritis Cancer Cardiovascular Health Diabetes Digestive
Health Emotional Health Senior ... Asthma and Allergies Cancer ..

hitp:iaun, Ith.com/ from

. everydayhealth.com)

Centters for Disease Control and Prevention
... & Conditions ADHD, Birth Defects, Cancer, Diabetes, Fetal Alcohol Syndrome, Flu, Hepatitis ...
& Tobacco Use Autism STDs Cancer ...

hitp:ifvusan. cde.go/ (cached) (context score) (anchors) (more from wwwy.cde.gov)

Health News - Medical, Mental and Dentsl Treatment - Beauty, Nutrition and Fitness - CNN.com
_Ifind information about pre-diabetes Can my tailbone pain be ... treatments for breast cancer?
Get Some Sleep Beware sleeping ...

hitp:ifvusan.cnn. com/HEALTH/ (cached) (context score) (anchors)
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Personal Health Record System

Carrier T 10:16 AM

=

Welcome!
Gregory Carroll

My Wellness
| v S G

Logged in: Gregory
News for your health:

Next medication n: 0 hrs 28 mins

Logout Welcome

== My Health
<

view your health information »

@ My Network

u

My History

Account

Review and edit account
info

Exercise

Create and manage your
exercise routines
Medications

Manage your medications
and set reminders
MyNetwork

Manage contacts and

P a0

MY )36y C# 2:05em carrier & 8:54 AM =
Smartboc Ibuprofe

Last Name: Carroll
Date of irth: 1989-11-12
Gender: Male v

Address: 625 Reynolds Bend Ro

city Boston

State: Alabama LA

2ip Code: 30161
Telephane: DXKXX-1000)
706-331-7347

Home Phene: PIXXCXIOL0XK)

Save

Route Mouth
Strength 200mg
Quantity 3

Frequency

schedule

Personal Health Record System

Carrier T 255 PM =

Welcome Account Edit

Basic Information
Firstname Gregory
Middlename Clothier

Lastname  Carroll
Contact Information
Address 625 Reynalds Bend Road
State GA
Zip Code 301861

Home Phone 706-235-5634

Account

~ Pedometer
A

P,
o 4

L

AY &1)36 1 e 1:34pm
Smartboc

3@ Emergen‘cy Info

1 >

Pain Journal

Health Tools

Medications

Provigil
'

Nexium
Ibuprofen
3 '

Codene

Medications

llinesses

Diabetes >
Asthma >
Alzheimer's >
Conditions

Irritable Bowel Syndrome >
Diabetes ?
Obesity >

ea
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Pain Tracker/Analyzer

@) 36y @ 3:03m il ATET 5 10:32 PM @ 100% &=

&AQ !
)
. - o A

Cause: Injury ./
ﬁ Upper Right Arm

Pain Tracker/Analyzer

Recording an Entry

D)3 ol ) 1:57m

) 3 Face

Stress
2011-07-29

Left Shi
) 3 Left shin

Injury
2011-07-28

3 Left Thigh
(&) 1 Injury
= 2011-07-28

Left Upper Arm
Injury
2011-07-22
Head
) 8 Medication
21

)5

Viewing the Log

Start Date: End Date:

2011-06-29  2011-07-27

Right Foot Animation Speed: 5
Iy T —
2011-07-28 .

Animate

pie

B

|

Animation of Pain Over Time
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Colorimetric Analysis

il ATET 2 9:49 PM © 100% @

il ATET 7 12:09 PM 99 %
HEE NN =
Testimage Test Color Result

X.X

Finished

()

7.0

Finished

Ben Fuja

[
El

etsfflo| "'
Dermatology F?‘m”y pistory
Melanoma
Mole
“)Rash
“Abscess

~) Doctor Information

Body Map

Skin Care

This is the Help tab
This tab is here to provi
information about the o

The Feed tab provides a
th

The Best Skin Care
Products Don't Use Frag...

Skin Care from India -
Should We Give It A...

[
Skin Care Q
Skin Care Takes a Turn in

stable Economi...

Skin Care for Eczema
Follows the 'Less is ...

Skin Care Q

Y BT ok

o Waysau
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9
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o
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Chronic lliness Support Network

Aot Chronic

Join others in your battle against Chronic lllnesses

My Fight Against Chronic lliness A

My name is Tle9 and I have been fighting _____ amet, consectetur adipisicing elit, sed do aliquip ex ea commodo consequat. Duis aute
for ___ years. This is my story: eiusmod tempor incididunt ut labore et dolore  irure dolor in reprehenderit in voluptate velit
magna aliqua. Ut enim ad minim veniam, quis esse cillum”

Allergy Support

AllergyAware

ALLERGY AWARE

Emergency Allergy needs?
Find the nearest Pharmacy!
Curious about allergens?
Discover allergy information!

EEEEEEEEED
loulwilealralzilveluslialoilesd
[P P L R P P P
ol i
e o e 2 v
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Allergy Support

AllergyAware

ALLERGY AWARE T

S@CIAL e e g ot

More Allergy Information.

L.
ICommen Alrgy Trggers ystate

P

2. Animal Dander,Common Allrgy Trigger

Morenformatonon s Alergies

wifle

Allergy Resources

Pharmacy Fnder

Home 10 Gommon Trggers

LacalPoknCoun Trggerspysiste

Ay Resurces e

ELIE
iy nvtrer

Camp-Arduino

Bluetooth

Successfully connected to Camp-

rduino!

Dismiss
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Bouncer
e

QaZE Y9G 0T B X a%#E 7:47em

My First App ‘ Settings

Enter a message

Q@oE « O 2 X39%& 7:35m

Bouncer Map
. :
2 oumR
INPUT SEX (M/F) Notre Dame 2,
Notre Dame Stadium & % Joyce Center i 5

Moose Krause Cir

BOUNCER MAP e ;i ,
£ ' e
§ Napoleon Bivg o
BAC CALCULATOR 3 /
A
€ Here are some bars! g
’ Conpenss: 3 2
MARK CURRENT LOCATION Google & e

Monster Hunter — Gamified Exercise

A@UEHORNNC

FunActivity

Regeor

The angel of death has come.
Are you prepared?

Remaining health is: 94/100

CHAR STATS

1/23/20
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Potential Project Features
L

* 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, login

* Build/re-design new hardware; 3D print

* Augmented reality, virtual reality

* Exploiting various senses

* Third-party frameworks, libraries, services, features, ...

Data-Centric Projects
e

* 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

1/23/20
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http://crowdsignals.io/

Finding a Project
Y

* 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?
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