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O

Terminology

e Patient
o Anindividual who experiences generalized seizures. May also be referred to as the end user.
e Emergency Contact
o Anyone who cares for a patient; Usually family members.
e Seizure Profile
o Personalized for each patient, describes information regarding the individual’s typical seizure,
such as physical indicators, or their typical threshold for specific biometrics during a seizure.
The seizure profile is used to provide more accurate seizure detection.

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 5
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Background - Epilepsy
What is the IMPACT of epilepsy?
e Epilepsy is the 4th most
common neurological «
disease in the world. 50 OOO OOO 3 e 6 E

o Cases of e p| le psy in the More than 50 million people are living with epilepsy globally GREATER

US have increased over R I S K

the past five years. OF PREMATURE

DEATH

e CasesintheUSare
predicted to increase
further by 2020.

live in low-
and middle-income
countries

CAUSES OF
TREATMENT GAP:

-lack of trained staff

- poor access to anti-epileptic medicines

- societal misconceptions

- poverty

- low prioritization for the treatment of epilepsy

TREATMENT

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 6
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Characteristics of Generalized Seizures

Interval from seizure onset to peak

Emergency
Phase

N g

e Rapidchange in heartrate

e Rapid convulsions in limbs Difference of HR
and face
® Loss of consciousness AN A sk A J
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Preictal \Clinical Postictal

seizure
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Problem Statement

e Epilepticseizures are difficult to detect in a timely and accurate fashion and undetected
seizures canresult in injury or even death.

e Current smartwatch detection technology does not provide the ability to automatically
detect the onset of a seizure based on a combination of heart rate behavior and
repetitive body movements.

e Available devices do not provide capabilities that tune detection variables to match
individual patient seizure characteristics.

e Existing solutions to detect seizures use smartwatch technology which must be in the
proximity of a smartphone in order to notify emergency contacts.

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 8



Current Process Flow

e Most existing solutions detect seizures
based on body motion.

e Some detect seizures based on users
heart rate.

Above
Threshold?

e The process flow for both are identical.

Wearable device measures

heart rate OR body motion

Alert Patient,
Wait X seconds

False alarm?

e No existing system detects based on a
combination of both metrics.

signal?

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY

Send alert to
emergency contact

04/23/2019

}{ Record Seizure l

event w/ timestamp
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Current Process Flow

Wearables may access Mmore —{ pomoe Gn vy motion )<
data than HR/Motion. L Voo

Not all patients respond to
seizures in the same way. Threshod?

Alert Patient,
Wait X seconds

False alarm?

Current processes only
begins recording seizure

data after detection time.
Connected to Send alert to
Sl m p | ern Otlﬁ C atl on smartphone? emergency contact

capability is needed.

p
No Record Seizure
L event w/ timestamp

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 10
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Solution Statement

Our proposed solution, SeizSmart, implements an advanced, wearable seizure detection
capability using off-the-shelf smartwatch technology that is able to:

e automatically detect epileptic seizures from combined heart rate and motion metrics,

e detect seizures using an algorithm which matches individual patient seizure
characteristics,

e trackandrecord all information surrounding seizure events,

e and provide automatic notification to emergency contacts without requiring a relay.

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 11
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Solution Process Flow

( Record Heart Rate, Motion
Characteristics, and
available enviornmental

Clear Emergency .
Contacts Alert )

Smartwatch Measures
Heart Rate
and Motion

Detection is based on a
combination of heart rate
and body motion metrics. No

Yes

Patient
Clears Alert?

Alert Patient,
Wait X seconds

Neural Yes

network
matches?

Detection performanceis |
enhanced using a patient-
unique machine learning

Yes

Alert Emergency
Contacts,
Wait Y seconds

mergency
Contacts
Clears Alert?

No (EC onsite)

approach.
. . . F’rompt ki EC performs
Emergency notification is dispatoh from EGK ~ 11 cal

issued directly from the
user’s smartwatch.

Dispatch first
responders

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 12
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Target Consumers and End Users

Customers

e Medical providers
e Concerned party of individual with generalized seizures

End-Users
e Individuals who have the most common types of generalized seizures:
1. Clonic
2. Tonic
3. Tonic-Clonic
4, Atonic
5. Myoclonic

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 13
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Benefits to Customer/User-base

e Detection Performance and Hardware Flexibility
o Eachuser’s individual seizure profile provides more accurate and
customized seizure detection.
The user may configure emergency response notifications as desired.
SeizSmart is compatible with both Android and iOS smartwatch
technology without the need for specialized hardware.
o SeizSmart will be available without a subscription and a prescription will
not be required.
e Peace of Mind
o Asmartphone does not need to be in close proximity to the smartwatch for
detection and notification of emergency contacts.
o SeizSmart is capable of notifying emergency personnel in extreme
situations.

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 14



Prototype User Roles

Emergency Contact

Concerned party
Friend/Family of Patient

Patient

Individual with generalized
seizures

Tester

The individual responsible
for simulating a seizure
testing the functionality and
usability of the prototype



Competition Matrix Direct Indirect

empatica Epilepsy Epilepsy Health
SeizSmart SmartMonitor embrace 2 SeizAlarm Journal Storylines

X
J

Only checks for
elevated heart rate

Detect, record and track generalized seizures
in real time

Monitor repetitive shaking motion

Continuously monitor the user's heart rate

Alert emergency contact
when the user does not respond

Report data about the environment
at the onset of a seizure being detected

Function fully without dependence on a
smartphone or external device

Use machine learning
to detect generalized seizures

Require a subscription or prescription

> A N N N N NI N N
X X X N X N N
LS X X X 88
X X X X X X X X
X X X X X X X X

X X X X S


https://www.cs.odu.edu/~410silver/index.html
https://smart-monitor.com/about-smartwatch-inspyre-by-smart-monitor/
https://www.empatica.com/embrace2/
https://www.empatica.com/embrace2/
https://itunes.apple.com/us/app/seizalarm-seizure-detection/id978475280
https://play.google.com/store/apps/details?id=com.ollytreeapplications.epilepsyjournal
https://play.google.com/store/apps/details?id=com.ollytreeapplications.epilepsyjournal
https://play.google.com/store/apps/details?id=com.selfcarecatalyst.healthstorylines.epilepsy
https://play.google.com/store/apps/details?id=com.selfcarecatalyst.healthstorylines.epilepsy

(V)
Solution Deliverables

Android

e Deliverables:

O Android watch app for detecting, Android smartphone app for reporting, recording, and adjusting detection threshold
values
e Server:
o HTTPRESTAPI
e Distribution:

o  Google Play App Store



Prototype Major Functional Component Diagram

Legend

Software components

Infrastructure and HR/Motion data e
Hardware components ’ about patient
Detection and T
Notification path B

Data Collection and
Managment Path

Training Path

recording, and
reporting Algorithm i,
‘ software v

Adjust detection |
performance

. - parameters
Seizure detection, T

Emergency
Contacts
database

= MySQL Database |

Data about patient
and environment

Logged Seizures by
detection, HR/Motion
data about patient and
environment

| Emergency
Contacts

environment values

=

emergency

—

'Contact emergency | ; I Smartphone
Contact emergency
Q < () <« e, ~ [
Emergency Contacts @‘ WI
Accelerometer, . [*
WO Sy

Patient (end-user)

Logged Seizures, |

Setup/Update
Seizure tracking,
reporting,
and emergency
contacts HMI.

O
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Hardware and Software Components

Watch App

Biometric Readings

N

Screen GUI Alert <:

Local DB

upload
biometrics

Cloud Server

d

<Daily trained NN

iOS/Android Runtime

Min Version

Android Smartwatch

Wear OS 2.6

Hardware Requirements | Wifi, Cellular,

Accelerometer, Gyroscope, optical heart-rate sensor

N

Daily batch job reads

g:> Tensorflow ML System *
CMysQL™
Global DB
biometrics from DB +
trains NN

[

CentOS 7 Linux VM

Android Phone
Android 4.3

Wifi, Cellular



Agile Development Model

e Small, diverse team

g

e Goalis moving target

e Correctness is critical Agile
software

e Timeislimited development
cycle

Agile plays to our team’s strengths and
gives the project a high probability of

SUCCeSS
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Coo rd i nati O n Too lS &P GitLab  Projects v  Groups Activity Milestones Snippets

4 410silver-website jmcateer > 410silver-website > Commits

& Project master 410silver-website
11 Apr, 2019 1 commit

¢ CS gitlab ® Repository
o Shared codebase §, damising ReADME o

Files aweldare authored 4 days ago

© Issue traCki ng Gemilis 09 Apr, 2019 6 commits
O AI ready in Use! Branches @i Updatetypo.css

V- dluckraf authored 5 days ago
g
Wekan Wl

Ideas = Doing = Done

o We ka n ka n ba n I nSta n Ce Start Mars colony L Prepare Falcon Heavy for launch Land a Dragon on Just Readthe @
2 g o= Instructions
O RU n Off 4 1 1 VM o o - Build own Spaceport L]

Design a spacesuit L L

o Use cards to track work in parallel | " + Aidoas =

Build Mars hyperloop

Add Card

Design a better way to get to space.
Could you make an electric rocket? A
. . hot air balloon that slowly gets you to
the edge of the atmosphere with a
o Weekly Sprl nt Meetl ngs small rocket to push you the rest of
the way? A solar plane that slowly

©) GOOgle HangOUtS gets to space?

Add Card




Development Tools
Android
Language Java
IDE Android Studios
Ul/ux Android Studios
Database SQLite
Build Manager Gradle
Version Control Git
Issue Tracker Gitlab
Testing Framework JUnit

Server

Java

Vim
HTML5/CSS/JS
MySQL

Gradle

Git

Gitlab

JUnit

)



O

Work Breakdown Structure (WBS) Overview
SeizSmart
User Interface Algorithms Database Testing
e Machine Learning « Unit Testing
o Smartphone » Detection  MySQL (Server) « Integration Testing
o Smartwatch » Reporting o SQLite (Internal) » System Testing
» Recording » User Testing




WBS - User Interfac

User Interface

!

Smartphone Ul

e Smartphone

v

Data
Managment

!

Initial setup
Log Seizures
View Logged Seizures
Update/Add emergency
contacts

v

Alert
Managment

!

Display motion and heart
rate values
Display countdown alert
with abort button

O



SmartPhone GUI Mockup - Patient/Emergency Contact



WBS - User Interface Smartwatch

‘ User Interface

!

SmartWatch Ul
Y Y Y
Data Alert Detection
Managment Managment Managment

v

l

Y

Initial setup
Log Seizures
View Logged Seizures
Update/Add emergency
contacts

Display motion and heart
rate values
Display countdown alert
with abort button

Turn detection monitoring
on/off
Adjust detection
parameters

O



Smartwatch gui mockup



)
Database: External Storage MySQL

e MySQL is an open-source relational
database management system.

e Stores all data from the watch to be )
used by machine learning algorithm.

e Datais easily exportable to csv or Q
other formats for research teams. MQS@L
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WBS - Server Database (External Storage)

Database

User Profile Seizure Data

S S S— S— — S SU S S S—

User Passwor d | | Parameters User Email User ID Contact First Responder Seizure Tag Gyroscope Accelerome ter Heart Rate Environmen t TimeStamp

Emergency




)
Database: Local Storage SQLite (Smart Watch)

%the

e Used for local storage onthe
smartwatch.

e Will hold data before being sent
to the main database on the
server




WBS - Smartwatch Database

Watch
Database

O

) User Profile
Seizure Data
: : : : Detection Emergency First
Seizure Tag Gyroscope Heart Rate Environment Accelerometer TimeStamp User Password Email Name Daainatore User Id Contact Responder




Database Schema

name
user_id
user_passwd
user_email
emergency_contact
first_response

detection_parameters

Int

varchar

varchar

Nt

Int

varchar

emergency_contact

fname varchar
Iname varchar
phone int
email varchar
can_contact bool

first_responder
name varchar

phone int

O

user_id
heart_rate

acc_x

acc_y

acc_z

gYyro_x

gyro_y

gyro_z
environmental_id
seizure_tag

timestamp

int
INnt
int
int
Nt
Nt
int
int
int
bool

Nt

environmental_id int
temperature int
altitude int

location_data varchar



Entity Relationship Diagram (ERD)

( P < 1o > " Detection
; < Parameters
T > < Heart Rate

First Responder Emergency QTemperature)”/
one number -



WBS - Algorithms

Algorithms
Machl_ne Detection Reporting Recording
iy Algorithm Algorithm Algorithm
Algorithm
CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019
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)
Machine Learning Algorithm

e Purpose
o Build aunique seizure profile for each individual patient
e Tools
o TensorFlow | r

e Parameters

N

o Motion data collected about patient
m Accelerometer values

m Gyroscope values

o Patient’s heart rate

o Seizuretag

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 35



O

Machine Learning Algorithm: Objective

Answers the question: given two sets containing N-dimensional element and a new N-dimensional element,

which set does the new element belong to?

@@ O @
() )
() @@



)
Machine Learning Algorithm: Preprocessing

Each training session will use:
Min, Average, and Max X,Y,Z acceleration over last 5 mins, 1 min, and 10 sec
Must remove gravity; sdk has helper functions
Then clamp value in m/s? between -1 and 1, add 1 and divide by 2 to get value between O and 1
Min, Average, and Max X,Y,Z gyroscope rotations over last 5 mins, 1 min, and 10 sec
Add 360 to given degrees then divide by 720 to get value between O and 1
Min, Average, and Max 10-second heart rate measured over last 5 mins, 1 min, and 10 sec
Clamp between 30 and 250 beats per minute; subtract 30 and divide by 220 to get value between O and 1

Total of 3*(3*3*3) + 3*(3*3*3) + 3 = 165 input nodes
Single output node is O if no seizure during time period, 1 if seizure during time period.

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 37



)
Machine Learning Algorithm: Training

Small portion of total network: x-axis rotation data & it’s small role in detecting a seizure.
Training is computationally intensive, occurs on the server, and uses the Gradient Descent training algorithm

Smmin=+0° =0.5 (?) = unknown weight on each connection & node

5mavg=+5° =0.50694

5mmax=+270°=0.875 User reported

seizure event

1m min = +0° =0.5
Imavg=-10° =048611

Im max =+90°=0.625

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 38
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Machine Learning Algorithm: Evaluation

Evaluation is computationally trivial (adding/multiplying ~200 numbers) and occurs on watch in real-time as
10-second batches of data are read from sensors

To compute R using trained weight values:

R=%(A*"0.1+B*0.2...F*0.1) *0.3 +
>(A*0.1+B*0.2...F*0.1)*0.6 +
>(A*0.1+B*0.2...F*0.1)* 0.9

Finally compare R against the user’s preferred sensitivity
coefficient. If set to 0.5, this means when R > 0.5 we act on a
seizure event

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 39



)
Detection Algorithm

e Purpose
o Determineif a patient is having a generalized seizure in real time
e Tools

o Smartwatch sensors
o Trained Neural Network
e Parameters
o Acceleration 5m, 1m, 10s / avg, min, max/ X, Y, z
o  Gyroscope rotation values 5m, 1m, 10s / avg, min, max /X, Y, z
o Heartrate 5m, 1m, 10s / avg, min, max

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 40
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Detection Algorithm Logic Flow

Measure 10s of Accelerometer,
Gyroscope, and HR data

Normalize input to between 0
[ —>» and 1, feed through trained
network

A

!

Is confidence above
action threshold?

Above: spawn thread

Below: do nothing to:perform reporting

L

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 41



)
Reporting Algorithm

e Purpose

o Tonotify the patient’s emergency contact and in some cases the patient’s

last resort emergency contact

e Tools

o Smartwatch with cellular or wifi network
e Parameters

o Dataabout the patient

Patient’s emergency contacts list

m Patient’s last resort emergency contact
m Patient’s location coordinates
m Patient’s heart rate and body motion data

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 42



Reporting Algorithm Logic Flow

e R — Check watch cell or wifi

connection
Announce public first aid Yes: push notifications to
audio alert from watch all listed contacts and
ask patient if OK

)

Prompt contact to call

Watch

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY

911 if unable to assist

Emergency
contact's phone

04/23/2019 43



)
Recording Algorithm

e Purpose

o Record seizure-related data used in training.
e Tools

o SQLite

o MySQL

e Parameters
o Heartrate
o Accelerometer readings
o Gyroscope readings
o Seizuretag

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 44
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Recording Algorithm Logic Flow

Cycle begins i
—> Measure data
Prune local SQLite DB ¢
T Record to local SQLite DB

Push local data to
remote MySQL DB

1

CS 410 - Team Silver, Spring 2019 OLD DOMINION UNIVERSITY 04/23/2019 45




WBS - Testing

Testing

Y

Unit Testing

!

Y

Y

Algorithms

Ul Components

Machine
Learning

Y

Integration
Testing

O

v

Integration onto
smartwatch

Y

v

Integration onto
smartphone

Integration between
smartwatch,
smartphone, server
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WBS - Testing Continued

S Testing

v v

System :
Testing User Testing

N R |

Initiation of ¢ A 4 A4

SeizSmart Emergency First
i Contact Responder

Detection,
Notification, Data
Repeat capture, Recording

Patient

\ 4
Pushing through
Tensor Flow
System

Y

Updating
parameters




RWP vs Prototype

Functional elements

Real World Product

Prototype

Detect generalized seizures in real time

Fully Functional

Implemented through simulation

Record generalized seizures in real time

Fully Functional

Implemented through simulation

Track generalized seizures in real time

Fully Functional

Implemented through simulation

Monitor repetitive shaking motion

Fully Functional

Fully Functional

Continuously monitor the user's heart rate

Fully Functional

Fully Functional

Alert emergency contact when the user does not respond

Fully Functional

Fully Functional

Collect data about the environment at the onset of a
seizure being detected

Fully Functional

Fully Functional

Use machine learning to detect generalized seizures

Fully Functional

Implemented through simulation

Fully functional without dependence on a smartphone or
external device

Fully Functional

Fully Completed




Agile Sprints




Risk Matrix

Impact

Probability

Moderate

Very Low

Very High C3, T

High

Moderate

Low

Very Low



https://docs.google.com/file/d/1ywXxlK96wxEhIBj9D_BMYQN555k0uTjG/preview

O

Customer Risks-C1 Mitigation

e Thedetection process will go through a °
“learning” phase which may cause the user

to not trust the application due to an

increase in false results

Impact

Let the patient know ahead of time
that there will be a learning phase for
the application, give a basic
explanation to reassure the user
regarding why it is necessary

Probability

Very Low
Very High | C3, T1
High
Moderate
Low

Very Low

Very High

Moderate



https://docs.google.com/file/d/1nfSkoHOZNbw1EluS2gtfCqrb-aNCheFz/preview

O

Customer Risks-C2 Mitigation

e Mayrequire acertain level of end user e Provide detailed instructions of how
technical competency and
commitment/dedication

Impact

to properly use the application

Probability

Very Low

Moderate Very High

Very High

C3, T1

High

Moderate

Low

Very Low



https://docs.google.com/file/d/1OaFfqA4Z6vqx2OV2cXtultsYNeqwHnwN/preview

O

Customer Risks-C3 Mitigation
e Patient data could be leaked in the event of e Encrypt all collected data about the
a potential data breach patient
Probability

Very Low Moderate

DI

Very High

Very High
High

Im
pact Moderate

Low

Very Low



https://docs.google.com/file/d/1pJAuhiIsHms-Urt174L8yrV9DmldmsgB/preview

O

Customer Risks-C4 Mitigation

e Ifnonetworkis available, important data e We will preserve the most important

can be lost

data, which is seizure data, in the
Smartwatch itself.

Probability

Very Low

Moderate Very High

Very High

C3, T1

High

Moderate

Low

Very Low



https://docs.google.com/file/d/10BVUKQPe42cnJ6xmvHNMV3uvoTl5Mr1a/preview

O

Customer Risks-Cs Mitigation

e If nonetwork is available, emergency

contacts can not be notified.

e Anaudio alert will sound and
instructions will display on watch so
anyone nearby can aid effectively.

Probability

Very Low

Moderate Very High

Very High

C3, T1

High

Moderate

Low

Very Low



https://docs.google.com/file/d/1J1AcxMldFCmKaqUpzke5Wkj6Phd4_UHs/preview

)
Technical Risks-T1 Mitigation

e Security breach e Encryptalldataintransit and at rest

Probability

Very Low Moderate Very High

Very High
High

Moderate

Low

Very Low



https://docs.google.com/file/d/1L8h30Wbc5QoyjRyTwV52YpO1RHMsrbsh/preview

)
Technical Risks-T2 Mitigation

e Battery drainage due to the high use of e Only activate sensors that will be used
sensors in smartwatch and turn off all sensor listeners when
not being used

Probability

Very Low Moderate

C3, T1

Very High

Very High
High

Moderate

Low

Very Low



https://docs.google.com/file/d/1Y59AProY_-gZM3bktpiQBDrHt8LjMhg9/preview

O

Technical Risks-T3 Mitigation

personalized algorithm

Impact

e Ability to determine an appropriate e Speak with experienced neurologists
amount of data needed to validate our

initial model, and to then capture enough
example data to effectively train the

who may be able to suggest or guide
us to the frequency of certain paths of
the Al decision tree. Initialize trained
network using public research data

Probability biometric readings

Very Low

Moderate Very High

Very High

C3, T1

High

Moderate

Low

Very Low



https://docs.google.com/file/d/1bdt6NnrDP54WkiZUN0nZjAFUULNHYdTb/preview

Technical Risks-T4 Mitigation

e Correlating data between sensors to e Setthe same sampling rate of all

detect a seizure

sensor updates

Probability

Very Low

Moderate Very High

Very High

C3, T1

High

Moderate

Low

Very Low

O


https://docs.google.com/file/d/1CZPVeRQki9bJ0l1nw-gx8tQq2qxM8EZ2/preview

O

Technical Risks-T5 Mitigation

Machine learning might degrade e There will be an optiontorevert

performance

threshold values back in time, or
completely reset threshold values
back to initial values

Probability

Very Low

Moderate Very High

Very High

C3, T1

High

Moderate

Low

Very Low



https://docs.google.com/file/d/1NoDRb6jUjPnGoyErXbZYWW7yOd9x5yiJ/preview

)
Technical Risks-T6 Mitigation

e Thedetection process will go through a e Letthe patient know ahead of time
“learning” phase which may increase the that there will be a learning phase for
number of false positives the application. Starting out, we will

apply typical biometrics of a user

ope experiencing a seizure until the
Probability application “learns” the individual

Very High

Very Low Moderate

C3, T1

Very High
High

Im
paCt Moderate

Low

Very Low



https://docs.google.com/file/d/1nfSkoHOZNbw1EluS2gtfCqrb-aNCheFz/preview

O
What SeizSmart Will Not Do

e It will not predict seizures in advance of known symptoms
e |tdetects all types of generalized seizures except for absence seizures

e |tisnotamedical application and is not intended to be used in the diagnosis,
monitoring, prevention, or treatment of epileptic seizures.



1/
Key Points Summary

e SeizSmart is a mobile application based on smartwatch technology that is designed to improve the
detection, tracking, and reporting of generalized seizures.
e TheProblem
o  Current applications only check for an increase in heart rate or rapid body movements.
o  Current applications require a prescription or subscription plan in order to detect and track
seizures.
o  Current applications require the smartwatch to be in close proximity to the relay device to transmit
alerts and notifications.
e The Solution
o  Continuously monitor the end-user’s heart rate and body movements.
o  Apply machine learning to the collected data about the end-user’s seizures to build a unique,
personalized, more accurate seizure profile.
o  Execute within the smartwatch itself to enable independent operation without requiring proximity
to arelay device.
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Interactive Prototypes

e App:
o https://xd.adobe.com/view/17e93316-724a-4f53-6827-3e06b38ce038-61d8/

o Alert:
o  https://xd.adobe.com/view/1c7d93db-b2ca-40c6-71e2-d50d1892ada8-6a4c/

e Phone:
o} https://www.figma.com/proto/NXfp6jJo21H7FiibaDyuyVVS/SeizSmart-Phone-Ul-Test?node-id=0%3A1&sc
aling=scale-down



https://xd.adobe.com/view/17e93316-724a-4f5a-6827-3e06b38ce038-61d8/
https://xd.adobe.com/view/1c7d93db-b2ca-40c6-71e2-d50d1892ada8-6a4c/
https://www.figma.com/proto/NXfp6jJo21H7FiibaDyuyVVS/SeizSmart-Phone-UI-Test?node-id=0%3A1&scaling=scale-down
https://www.figma.com/proto/NXfp6jJo21H7FiibaDyuyVVS/SeizSmart-Phone-UI-Test?node-id=0%3A1&scaling=scale-down
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Appendix A1 - User Stories (Patient)

3, Asapatient, | need to receive an alert when a seizure has been detected

b.

@ +~® 20

As a patient, | need to be given x amount of seconds to respond to the given alert before my emergency
contact is notified

As a patient, | need to be able to cancel an alert

As a patient, | need to have the ability to turn detection mode on and off

As a patient, | would like to log seizures

As a patient, | would like to view all my recorded seizures

As a patient, | would like to pick which emergency contact receives a notification during the onset of a
seizure.

As a patient, | need to add emergency contacts who will receive a notification during the onset of a seizure.
(Need)

As a patient, | need to be able to switch on emergency notifications (Need)

As a patient, | need to be able to store and change emergency contacts as required (Need)

As a patient | would like to be able to tweak detection parameters as needed.

As a patient | would like the smartwatch to vibrate or emit an audio alarm when a seizure is detected.

As a patient, when | don’t respond to my initial alert, | would like the smartwatch to emit an alarm or verbal
notification to alert bystanders what is happening
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Appendix A1 - User Stories (Patient) Continued

a.

As a patient, when | don’t respond to my initial alert, | would like the smartwatch to emit verbal
instructions telling bystanders how to help me

As a patient, if | fall, | would like the watch to include that in the notification to my emergency
contact/first responders
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Appendix A2 - User Stories (Emergency Contact)

m—3 Asanemergency contact, | need to receive an alert when a patient is having a seizure. (Need)
b. Asanemergency contact, | need to have the ability to cancel an alert from being sent to first
responders if | am available to assist the patient. (Need)
c. Asanemergency, | need to know patient location and patient phone number during a seizure.

d. Asanemergency contact, | need to know patient heart rate in the alert to confirm if this is an actual
seizure or just a false positive.
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