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Problems and Scope

Problem:

e 12.5% Hispanic

e prescribed treatment
o nutrition
o physical exercise

Objective: To design and implement a
social media-based mobile app that helps
iIndividuals to manage their diabetes:

App Sub-Team

% of Race/Ethnic Background with Diabetes

Rate of Diagnosed by Race/Ethnic Background
15.00%
14.70%

12.50%
11.70%
10.00%
9.20%
7.50%

5.00%

0.00%
Non-Hispanic Asain Hispanic Non-Hispanic American

White American Black Indians/

Alaskan

Natives

-a culturally relevant app and provide a virtual support community

Computational Sub-Team

-physiological model to predict glucose to help guide lifestyle choices
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I! INSIGHT Mobile App Virtual Community

o Create a community
(Amigos) around diabetes
management

o Give the user an INSIGHT
Into their diabetes
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App Trade Analysis
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Diabetic Applications Tracks/Records Sync Notifications/Reminders
Meals |Physical Activity | Blood Glucose |Medication |Carb Intake| HbAlc Insulin  Devices Apps High/Low| To Check

Glucose Buddy v v v v v v v v

Diabetes & Diet tracker v v v v v v v v

Diabetes:M v v v v v v v v

e 7 E—

Beat Diabetes v

mySugr v v v v v v v v

‘Health25ync v v v v

Diabetes Connect v v v v v

OneTouch Reveal v v v v v v v

Social Diabetes v v v v v v v v v v

Diabetes v v v

‘Bant v v v v v v v v v

One Drop v v v v v v v v v

INSIGHT v v v v v v v v v v

Pay to get more features

App 1s free or not

Tracks/records Tracks and keeps a record of the information

Sync Able to sync to devices and/or apps

lNotiﬁcations‘Reminders Notifications when blood glucose levels are too high and‘ or too lowi reminders to check blood glucose level.l
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Diabetic Applications

App Trade Analysis

How to Track Food

Reports

Applications Trade Analvsis

Info

Community

Lan

guagec

Database | Scanner Photo PDF

Import | Export | Printable

Advice

Lessons

2ersonal Assistant

Friends

Social

English

Spanish

Glucose Buddy
Diabetes & Diet tracker
Diabetes:M
Noom

Beat Diabetes
mySugr
Health2sync
Diabetes Connect
OneTouch Reveal
Social Diabetes
Diabetes

Bant

One Drop
INSIGHT

How to Track

v

v

v

v

v

v

<

v

<\ (RS RS JES RS Rl  ESES B RS

Nutrition info is gathered through food database, a scanner and/or through in-app camera to keep record of food consumption

N

l Reports The reports are avallable in PDF could be printable, progess are displayed by graphs, are able to be imported/exported
Info Educational Information is provided either snipits of advice or lessons provided
Community User has a personal assistant that helps or has friends(other user or personal)
1 age Available in english and/or spanish

A

Friends is only 1 person and social media aspect is being able to comment on other people's entries but can't communicate with other users

CAL STATE LA | College of Engineering, Computer Science and Technology




A

INSIGHT Functionality

228 A 2 9 =l 5% &

Finder search
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Amigos backbone - cloud services or mediators

 Google's Firebase is a platform that 4
mediates user data storage and sharing.

e Users create secure accounts to store health

. . Create Account
status and recipe library.

e Users can share their status and data with
each other => can send each other
encouragement

Q Search by email address, phone number, or user UID &

Identifier Providers Created Signed In UseruiD 1

josemjuarezjr@rocketmail.c... Apr 21,2021 Apr 21, 2021 (G9zfzCaotjeVGnzFbWR3xr20CDM2
jjuare36(@calstatela.edu Apr 8,2021 Apr 20, 2021 HQdxtNygrdepPxsnejdzT110Wq52
josemjuarezjr@icloud.com Apr 20,2021 Apr 21,2021 cVYAbKCQL7dxGGklliuSRYXo00e2
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Recipe Feature in Diet
Fragment

e Capture button
o  Will access phone camera
to take picture of dish
e Input
o Users will add an
ingredients list and
directions that will be
accessible to other users
after the recipe is shared
e Save button
o Users will be able to save
recipes they have posted
and recipes their “Amigos’
have posted for future
reference
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Ingredients:

6 cups water

4 tbsp butter

1/2 cup milk

2 cups elbow macaroni

8 oz shredded sharp cheddar cheese

Directions:

boil water in medium saucepan. Stir in macaroni.
Cook 8-10 minutes. Drain. Add mardarine, milk and
cheese. Mix well. Enjoy.

Recipe
Library

Sweet and Tangy Salmon with Green Beans

e -
. .’.L"‘

Tropical Cauliflower Rice Bowls




Future Implementations

e Diet
o Completion of the Analytics and Nutrition
features
m Graphs and charts displaying information
over a given time period (i.e total calories
per day, average caloric intake)
o Integration of food database API for nutrition
information
e Amigos
o Displays user’s profile picture, followers and
following
o Tabs where user can message their friends
and share their recipes
o Displays friends’ statuses

m Like
m Comment
m Share
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Diet

Analytics

Amigos e

Julianna D. ran 2 miles today!

© B -

Recipe for Turkey Stuffed Bell Peppers

shared by David P

©O B <




INSIGHT Engine - Computational Model

©® Blood @ Eating
glucose is raises blood
increased glucose

@ Glucagon stimulates

cells to burn fat instead of
glucose; the liver converts
glycogen to glucose

@ High blood
glucose stimulates
insulin release and
inhibits glucagon
release

pancreas

©® Insulin stimulates
glucose uptake by

body cells; the liver
converts glucose to
glycogen

® Low blood glucose
stimulates glucagon
release and inhibits
insulin release

@& Exercise,
fasting also
reduce blood
glucose

@ Blood
glucose is
reduced

Copyright © 2009 Pearson Education, Inc.
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Insight Engine - Trade Analysis

Insulin Sensitivity & B-cell Function

Glucose & Insulin Concentration

Models HOMA Bergman Mari
Diabetes Type Type 2 Type 1/2 Type 2
Accuracy R=0.88 R=0.75-0.95 R=0.49
Predictions

Index of Insulin Sensitivity

Allowable Condtions

Insulin injection, Fasting and Eating

Insulin injection, Fasting, Eating, Exercise

Fasting and Eating

Equations

s — FBI » FPG\*
o 22.5

FPI
(FPB — 3.5)

%B = 20 *

d
= () + pas (0
d
o = —paX(®) + pa () ~ 1)

dG Us (t)
o —p2G(t) — X(t)G(t) + p1Gp + Vol,

Cl = Cly + SAI
dG(t)

V—— = —CIl(t)G(t) + R, (t)|

dt
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Bergman Glucose Model

Infused Insulin
uy(t)

Liver

P3
Appearance of nsuli from
lemote insulin compa ment)

p4
— j’> Plasma Insulin I(t)

n
(C »nstant clearance of plasma insulin)

87

/

A

Remote Insulin X(t)

|
(Difappearance of insulin from
reinote insulin compartment)

»

A\

Plasma Glucose G(t) | > Periphery

Dietary Absorption
u(t)

College of Engineering, Computer Science Ind Technology

Broken into three compartments and two Inputs
Infused Insulin (U1(t))
Dietary Glucose Absorption (Uz2(t))

Plasma Insulin Compartment
o didt=-n*I(t) + P, * u,(t)
Remote Insulin Compartment
o dX/dt=-P,*X(t)+ P, *[I(t)- 1]
Plasma Glucose Compartment
o dG/dt=-P, * G(t) - X(t) * G(t) + P, * G, +[u,(t) / Vol ]

15
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\

PVO7™ = exercise level as experienced by the individual

Extended Bergman Model

dpvogiax _ -0.8PV 08X (t) + 0.8u3(t) ‘
’ J
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(]

A7y = Func. of exercise intensityus and duration(t)

/1

| ATH = -1.1521[u3(h)2 + 87.47u3(t)

-

\

Dynamics of Glycogenolysis(Ggy,) — Prolonged exercise

0 Al <ATH
k  Alt)zZATH

) - integrated exercise intensity(u3)

” { u3(t)

u3(t)>0

u3()=0

/

;G?/Mt) u3(f)=0

w
Rate of Insulin Removal /, - Induced by exercise Plasma Insulin Compartment g Remote Insulin Compartment %X
I S
%F = a5PVOT1X(¢) - aple(t) %é = =nl(t) + p4u1(t) 4 le(t) 03{ = =p2X(t) + p3[/(t) - Ip] ’IP5G(0
\. J
[ Y
Hepatic Glucose ProductionG ;g — Induced by exercise
| 9Cprod = a1PVOFEX(1) - 226 prod() i — | l
dG
4 y Glucose Compartmentam_
£ 48 = -p116(0 - 6o - X(OG( + 1 feprocttGamelf 4 Joupo f
. olg*“P Vo,
Rate of Glucose Uptake Gy, - Induced by exercise
b
dGprod = a3PVOH18X(t) - a4Gyp(t)
B fs e \_ . 1

\_

J
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Simulink Model

Insulin Compartment (dl/dt)

n

Insulin Infused Exogenously

Ut —

P4

Remote Insulin Compartment (dX/dt)

1
s

Insulin Compartment

Glucose Compartment (dG/dt)

1
s

Remote Insulin Compartment

()

Insulin Concentration
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u2

External Infusion of Glucose Vol G

»(J

o |—=

Glucose Compartment

>

O

Remote Insulin Concentration

Glucose Concentration
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Extended Bergman Model Simulink

ﬂk of tnsalin Remaval (1e) - laduced by exercise
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PVOps = exercise level as experienced by the individual
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Simulink Simulation Test Runs
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'Zero Initial Conditions

Glucose (mg/dl)

Results

Initial Conditions
Glucose Intake: 0
Insulin Intake: O
|b:0.2

Plasma Insulin: 0
Plasma Glucose: 100

Prediction:

| Very little change.

Both inputs into the system are set to zero. The rise in
glucose level of ~0.3 is due to the gain in the formula itself.

Extreme Insulin Input

Glucose (mg/dl)

Results:
-~ Blood glucose level plummeted as predicted
qxj but the drop was more than expected.

Initial Conditions
Glucose Intake: 0
Insulin Intake: 100
Ib:0.2

Plasma Insulin: O
Plasma Glucose: 100

Prediction:

Blood glucose level will
drop. This will be due
to the lack of glucose
input but high level of
insulin input.

Validation — Bergman model

Extreme Glucose Input

Glucose (mg/dl)

Initial Conditions

Glucose Intake: 100
Insulin Intake: O
Ib:0.2

Plasma Insulin: 0
Plasma Glucose: 100

Predictions:

Blood glucose level will rise

" greatly due to the input of

Results:
Blood glucose did rise but not to
dangerous levels as we imagined.

Extreme Glucose and Insulin

Glucose (mg/dl)

Results:
The glucose input was observed to prevent
the blood glucose level from dropping as
low as in case of insulin input only.

glucose and no exogenous
insulin injection.

Initial Conditions

Glucose Intake: 100
Insulin Intake: 100
1b:0.2

Plasma Insulin: O
Plasma Glucose: 100

Prediction:
| The high insulin input should

override the high glucose
input.
20



Normal Glucose and Insulin Inputs

1 1 | 1 I 1 | 1 1
101.8 - " "
Initial Conditions
Glucose Intake: 10
1016 -1 .
Insulin Intake: 1
—~ 1b:0.2
i § Plasma Insulin: 0
g Plasma Glucose: 100
~ 1012 =
o ] [l
3 Predictions:
5 L i i We should get a minimal rise in the blood
O glucose levels. Due to the insulin input being
100.8 |- g low.
100.6 A -
Results:
1004 [ 3 As we predicted the blood glucose level only
rose by 1mg/dl
100.2 -1
100 - =
99.8 1 1 1 1 ] 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000
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Inputs Table

Case Condition

Model Parameters / Inputs

ui u2 u3 p1 p5
1|Starvation - healthy 0 0 0 0.5 3.00E-06
2|Starvation - diabetic-TI 10 0 0 0.035 0
3|Starvation - diabetic-T2 0 0 0 0.1 5.00E-06
4|Post-meal - healthy 0 100 0 0.5 3.00E-06
5|Post-meal - diabetic-T1 10 100 0 0.035 0
6|Post-meal - diabetic-T2 0 100 0 0.1 5.00E-06
7 |Exercise - healthy 0 0 0.9 0.5 3.00E-06
8|Exercise - diabetic-T1 0 0 0.9 0.035 0
9|Insulin shot - healthy 10 0 0 0.5 3.00E-06
10{Insulin shot - diabetic-T1 10 0 0 0.035 0

CAL STATE LA | College of Engineering, Computer Science and Technology
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2500

3000

Extended Model - Starvation Results

Initial Conditions
Glucose Intake: 0
Insulin Intake: O
Exercise Intensity: O
Plasma Insulin: 0.2
Plasma Glucose: 100

Prediction:

Drop in Glucose level due to no
Glucose intake. Insulin will stabilize
at below normal levels.

Results

Glucose levels dropped and it
did not drop as low as in the
healthy case because in type 2 the
system is more insulin tolerant.

23



Extended Model - Post Meal Healthy Results

Initial Conditions Results
Glucose Intake: 100 Glucose levels rose as
Insulin Intake: O predicted.
Exercise Intensity: O
Plasma Insulin: 0.2
Plasma Glucose: 100

Prediction:
Rise in glucose levels due to the
fact that low insulin levels.

I |

05 - -1

00 — -1

| 1 1 1 |
0 500 1000 1500 2000 2500 3000
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Extended Model - Exercise Healthy Results

Initial Conditions

Glucose Intake: 0
Insulin Intake: O
Exercise Intensity: 0.9
Plasma Insulin: 0.2
Plasma Glucose: 100

Prediction:

Similar to the healthy case except
the drop in glucose will not be as
evident because of the lack of
insulin

Results
Graph shape is similar to the shape

of the healthy exercise graph. the
difference is that there is a delay
before the glucose level starts
dropping.

1A CAL STATE LA | College of Engineering, Computer Science and Technology
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Extended Model - Insulin Shot Healthy Results

Initial Conditions
Glucose Intake: 0
Insulin Intake: 10
Exercise Intensity: O
Plasma Insulin: 0.2
Plasma Glucose: 100

Prediction:
The glucose level will drop.

Results

Glucose level dropped to
similar values to the healthy case
meaning that the insulin injection
helped get the model to normal
levels.

1A CAL STATE LA | College of Engineering, Computer Science and Technology
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Outputs Table

Predicted outputs

Actual Outputs

Case Name
Glucose (mg/dl) |Insulin Glucose Initial |Glucose Final Initial Insulin  |Final Insulin
1|Starvation - healthy ~80-90 Normal 100 87.23 0.2 0
2|Starvation - diabetic-TlI ~<59-79 High 100 90.32 0.2 6.9
3|Starvation - diabetic-T2  |~95 Low 100 97.59 0.2 0
4|Post-meal - healthy ~120-140 High 100 105.6 0.2 0
5|Post-meal - diabetic-T1 ~110 Normal 100 112.4 0.2 6.9
6|Post-meal - diabetic-T2  |~140 High 100 120.6 0.2 0
7|Exercise - healthy ~70 Low 100|86.91(Low:29.08) 0.2 0
8|Exercise - diabetic-T1 ~80 Low 100{99.89(Low:31.07) 0.2 0
9|Insulin shot - healthy ~80 High 100 80.3 0.2 6.9
10{Insulin shot - diabetic-T1 |~90 Normal 100 90.32 0.2 6.9

CAL STATE LA | College of Engineering, Computer Science and Technology
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Experimental Data for Model Validation

Data Set Description:
e UCI Machine Learning Department (University of California Irvine)

o 70 Patients

o 10,000 + Glucose Readings

o Approximately (3 Months of Data Per Patient)

o 20 Different Codes Categorizing Data

Glucose Measurement Event data (categorical variables)
58 Pre-breakfast 65 Hypoglycemic symptoms
59 Post-Breakfast 66 Typical meal ingestion
60 Pre-Lunch 67 More-than-usual meal ingestion
61 Post-Lunch 68 Less-than-usual meal ingestion
62 Pre-Supper 69 Typical exercise activity
63 Pos-Supper 70 More-than-usual exercise activity
64 Pre-Snack 71 Less-than-usual exercise activity
72 Unspecified special event
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Data Analysis Protocol

Time alignment
Researching
publicly available
diabetes data

Event-related
sets S

average
profiles

Event-triggered analysis

UCI clinical data set Vectorize
Preliminary Data Analysis

Examining data structure,

subjects, demographics,

understanding variables
Interpolate

Scatter plots
Correlational analysis >

Find events,
vectorize
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Correlation Analysis

e e |

]
1 codeNums = [58 59 61:71]; |
iCode = 1;
| tCode = cell(length(codeNums), 1), ———»! Start 1
] val = celi(length(codeNums), 1); 1
I maxT = [I; minT = [I; l )
1 1
! i=1113, ——_ exp ) !
I Sets Minimum and Maximum values T— ]
I I
] i 1
I maxT = [maxT max(tCode{i})]; 1
] minT = [minT min(tCode{i})]; 1
o s  om i ) s} o o o}
R —_——— -,
i : g - e e = e e = e e == e === === =g
1l code 1=x18&y1 ! — Start I
code2=x2&y2 ] e ( Y- ]
'! code n=xn & yn 1 : tEventsint = zeros(1, length(timeint)); 4 :
Ig iMeas = find(codesForSubj == [code]); ] | |
1 xn = tmin(iMeas); 1 g -
1l yn = dataForSunj(iMeas); ! i = 1:length(tEvents), I
| | ) ! [
] ]
1 ] *
1 1 ! [mindiff, imin] = min(abs(timelint- tEvents(i))); !
| tEventsint(imin) = 1; I
I yn and xn 1 | i
1 ] | - ! B ]
1 ] | END 1
| 1 e
1 [ ! !
| tMinimum = min{[min(x1) min(x2) min{tEvents)]); | | ety ) e e o s ) e e o s ) e o an il
I‘l tMaximum = max([max(x1) max(x2) max(tEvents)]); b J
[ timelnt = [tMinimum:500:tMaximum]; _)
1 y1int = interp1(x1, y1, timeint); [ 1
Ii y2int = interp1(x2, y2, tim{ Plotting Methods
= Same Time Scale - Scatter
Interpolated Data - Stem
- Box Plot
-Subplot
+ More
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Interpolated Data

Different Codes 1-3 V.S Parameter Code
Look For Trends

Nearest Points



Graphing + Results

58 = 59 = 61= 62 = 63 = 64 = 67 = 68 = 69 = 70= 71=
Pre-breakfast Post-breakfast Post-lunch Pre-supper Post-supper Pre-snack 65= 66 = More-Than-Us Less-than-usu Typical More-than-usu Less-Than-Us
blood glucose blood glucose blood glucose blood glucose blood glucose blood glucose Hypoglycemic Typical Meal ual Meal al meal Exercise al exercise ual Exercise

t ment t t t ement  Symptoms Ingestion Ingestion ingestion Activity activity Activity
0 0 102 0 0 51 0 0 0 0 0 0
0 5 30 21 16 3 0 10 0 0 0 0
0 2 32 10 32 1 0 6 0 0 0 0
0 1 33 7 36 0 0 2 0 0 0 0
0 0 17 0 0 0 0 0 0 0 0 0
0 0 29 0 0 0 0 0 0 0 0 0
2 5 32 5 16 15 0 7 1 3 0 0
0 6 19 4 24 0 1 1 1 1 1 1
0 0 34 0 0 0 0 0 0 0 0
1 1 13 0| 15 16 6 19 0 4 2
1 1 18 0| 18 23 1) 2| 0 2 2
0 o of Al 0 + I [T
1 0 1 0 12 8 24 14 0 2
2 0 15 0 22 16 1 18 0 1
2 0 24 0 14 6 0 20 0 1
0 TS o I 7 0 0 0 3
0 0 ‘ 28 0} 32 4 0 0 0 1
0 JE— J— 3 0 1 0 1

Data Points Per Code [58-71]
(65) Hypoglycemic Symptoms - Glucose Level is Lower than Normal
Patient 13 Will be used to be analyzed (67) More than Normal Meal Ingestion
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TIME ARRANGEMENT

=0 Pre-Breakfast
'_g 500 T T T T T T
<_D' o 1 1 1 1 1 1
m 1.04693 1.04694 1.04695 1.04696 1.04697 1.04698 1.04699 1.047
Time Point <10°
b Pre-Su r
i 4% T T T pm T T T
6 O \-—/\_/_n/\-l 1 1 ——
m 1.04693 1.04694 1.04695 1.04696 1.04697 1.04688 1.04699 1.047
Time Point % 10?
T Pre-Snack
i 4% T /\ T T T T T
E‘ 200t = E
1 /\_/ \\MM
O o 1 1 1 1 1
m 1.04693 1.04694 1.04695 1.04696 1.04697 1.04698 1.04699 1.047
. Time Point <10°
w .
9 7 = T e~ o e e e v s 3 T = T P T = T F
= |
n 0.5} g
§ 0 1 1 1 1
f 1.04683 1.04694 1.04695 1.04696 1.04697 1.04688 1.04689 1.047

Data plotted on its own
independent time recording
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g /\/I\/\/\/I 1 1 1 1
M 104693 1.04694 1.04695 1.04696 1.04697 1.04688 1.04699 1.047

Time Point «10°

b Pre-Supper
ﬁ 4% T T T pm T T L]

U':.

E 200} |
— =3
O o 1 1 1 1
M 104693 1.04694 1.04695 1.04696 1.04697 1.04698 1.04699 1.047

Time Point «10°

= Pre-Snack
ﬁ 4(x) T / T T T T T

o o
E 2001 /\/' .
— —
(_l) 0 1 1 1 1 1
M 104693 1.04694 1.04695 1.04696 1.04697 1.04698 1.04699 1.047
£ Time Point <10°

m .

E — L) -\f_’} e [\nﬂmpgg"ym%.c s!xn;‘ptmng & T Fan P Fan

5

w

8

-

1

0—a
1 1.04693

Interpolated Data Same Time Domain
Data plotted on the same time scale




Scatter Plots

Pre-Breakfast vs. Pre-Supper Under Hypoglycemic and non-Hypoglemic conditions

HOT Pre-Breakfast vs. Pre-Supper Under More Than Usual Meal Ingestion Condition
Hypoglycemic Symptoms 400
350 F X % Data Codes 7 More Than Usual Meal Ingestion
o X
% % _ 350 F : *x  Data Codes
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Understanding:

Intended to look for clustered data points

Relation between

The greater the number of cluster points = congruent data.
Location of Hypoglycemic Symptoms
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Overall Average Profile Graphs
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Hypoglycemic event-triggered glucose profiles
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Comparing Hypoglycemic Events V.S. Non - Hypoglycemic Events
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Box Plots

Events - with Hypoglycemic Relation V.S. No Events - Without Events - with More Than Usual Meal Ingestion V.S. No Events - Witho
il T T T T T T ] T T T T T T
T 2 T
| 400} B
400} | I . |
+ |
: + s0r | ¥ + |
3501 ~ ) -
| ' : t ]
- | -~ ~a300k -_ 3 §
300 7 ' ¥ | i I | i [ I
T ' == ' 2 | I
? ! | | ' E ' l , |
Sl + [ 520 | _ 1
v 250 | | | I 2 l g |
Q | | b
5 | | | D 200} | _ I .
O 200f + | E 8 I I 1
' 3 L |
| : © 150} I |
| [ ] L
| I
| a0 2 il I | ]
100} | | E | | I
| | 2 . _L | L | ; |
or L i AL -+ ] i L S ik -+ T ]
Y1-Events Y1 No-Events Y2-Events Y2 No-Events Y3-Events Y3 No-Events Y1-Events Y1 No-Events Y2-Events Y2 No-Events Y3-Events Y3 No-Events

Box Graph - Glucose Levels
Red Line: Median

Minimum Value: Bottom Line Under Box
Maximum Value: Top Line Over the Box
Looking For Change Within Medians
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I! Data Analysis Summary
Purpose

The initial purpose was to Validate the Bergman Model through the data set

Analysis
The data set is not consistent
There is no pattern between codes

Sparse Data - Missing values, each glucose recording has its own time
constraint.

Time manipulation did not have the results we expected for the data set
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Project Achievements

o Developed a Ul design for app dashboard and two fragments

o Loaded app onto a mobile device and successfully implemented multiple functions
(recipe upload, user account creation, dashboard navigation)

o Implemented cloud storage for user account information
o Implemented photo upload function for recipe sharing

o Created Extended Bergman

e Analyzed validation data set

o Tested Extended Bergman Model using extensive simulation scenarios
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Future Endeavors

o Enable peer-to-peer sharing

Implement health monitoring functions

o Integrate computational model into app

o Validate Extended Bergman Model using real world data

e Investigate richer experimental data sets

e Create a machine learning algorithm to predict HbA1c, Blood Glucose

e Merge Machine learning model with the app team
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V

Thank You For Your
Time and Attention

Please join us for Q&A on
Thursday May 6, 1:00-2:00pm




