f Stamina App



Overview

Describing a problem
Pose Estimation Algorithm
Existing Applications
Development Tools
Implementation

Demo



Describing a problem



[ €he New ork Times

03 NEW YORK, SUNDAY, MAY 24, 2020

%2020 The New York Times Company

A

ATHS NEAR 100,000, AN INCALCULAB,

Iy

bly

i
ed,
ort.
ile-
red
1es
no-
eo-
the

ALl
ion
at-

la.,
ew
el-

real jokester - Michael Sorkin, 71, New
York City, champion of social justice
through architecture + George Valen-
tine, 66, Washington, D.C., lawyer who
mentored others - James Quigley, 77,
Chicago, rebel of the family - Sherman
Pittman, 61, Chicago, dedicated his life
to his church and his neighborhood +
Susan McPherson Gottsegen, 74, Palm
Beach, Fla., loyal and generous friend
to many - Andreas Koutsoudakis, 59,
New York City, trailblazer for TriBe-
Ca + Bob Barnum, 64, St. Petersburg,
Fla., leader in Florida Pride events «
Noel Sinkiat, 64, Olney, Md., nurse
planning for retirement - Thomas E.
Anglin, 85, Cumming, Ga., created ma-
ny wonderful memories for his fami-
ly « Robert Manley Argo Jr., 75, South
Ray, Calif,, member of Del Amo Fly-
ers + Michael McKinnell, 84, Beverly,
Mass.,architect of Boston’s monumen-
tal City Hall - Huguette Dorsey, 94,
Somerville, N.J., coached several
championship-winning junior high
girls basketball teams « Lynne Sier-
ra, 68, Roselle, 11, grandmother who
was always full of ideas + Louvenia
Henderson, 44, Tonawanda, N.Y,
proud single mother of three « Carol
Sue Rubin, 69, West Bloomfield, Mich.,
loved travel, mahjong and crossword
puzzles - Marion Lucille Kujda, 92,
Royal Oak, Mich., would use chalk and
oil paints to capture family portraits
» Alice Chavdarian, 92, Michigan, lov-
ing, generous and adventurous spirit
- Bassey Offiong, 25, Michigan, saw
friends at their worst but brought out
their best - Bobby Joseph Hebert, 81,
Cut Off, La., a 33-year career with the

jazz trumpet virtuoso - Cristina, 64,
New York City, downtown New York
singer with a cult following « Robert
H. Westphal, 75, Fond du Lac, Wis.,
statesman in the construction indus-
try - Clair Dunlap, 89, Washington, pi-
lot still teaching people to fly at 88 -
Marylou Armer, 43, Sonoma Valley, Ca-
lif., veteran police detective + Regina
D. Cullen, 81, Shrewsbury, Mass., small
in stature but strong in spirit - San-
dra Santos-Vizcaino, 54, New York City,
beloved public school teacher + Frank
Gabrin, 60, New York City, emergen-
cy room doctor who died in husband’s
arms Sterling E. Matthews, 60,
Midlothian, Va., cancer survivor who
served as a deacon - Alby Kass, 89,
California, lead singer of a Yiddish folk
group - Roger Eckart, 78, Indiana, re-
tired firefighter and old-school barber
+ Martin Douglas, 71, New York City,
maestro of a steel-panband + Daniel
Spector, 68, Memphis, mentor to oth-
er Memphis artists «+ Mary Minervini,
91, Oak Lawn, Ill,, sign-language in-
terpreter - SalomonS. Podgursky, 84,
Morristown, N.J., loved to figure out
how things worked - Dale E. Thur-
man, 65, Lexington, Ky., tailor known
for his exacting work and strong opin-
ions - Ellis Marsalis, 85, New Orleans,
jazz pianist and patriarch of a family
of musicians + Richard Passman, 94,
Silver Spring, Md., rocket engineer in
the early days of supersonic flight -
David Driskell, 88, Hyattsville, Md.,
champion of African-American art -
Bucky Pizzarelli, 94, Saddle River, N.J.,,
master of jazz guitar - Tarlach Mac-
Niallais, 57, New York City, Belfast-
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Virus patients more likely to die
may have ventilators taken away

Doctors to get guidance
on rationing care if NHS
becomes overwhelmed
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elementum leo, ut ultrices mauris
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Edinburgh festivals - including the world's biggest
arts festival, the fringe - were cancelled for 2020, as
was the tennis at Wimbledon. Page 11 and Sport >

52, Nevada, would walk her children NS
to school every morning + Fernando
Miteff, 60, New York City, graffiti art-
ist with a generous spirit - John Wat-
son, 73, Philadelphia, anywhere he ‘
went, he took pictures - Joyce Posson
Winston, 93, North Bergen, N.J., edi-
tor at the Ladies' Home Journal

John B. Lynch, 76, Wilmington, Mass,,
lifelong educator « Orlando Moncada,
56, Bronxville, N\Y., left Peru and
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Fithess Oriented Services

P



Fithess Oriented Services

 No mentoring on the user
e User performing actions in wrong manner

« Damages in long-term
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What’s Pose Estimation?



Pose Estimation




Human Body Models

o Skeleton-based
e Contour-based

e volume-based



HUMAN BODY MODELS

I

skeleton-based contour-based volume-based
model model model




Skelton-based Advantages

. Flexibility

e Simplicity



MediaPipe Pose

. hose

right eye inner
right eye

right eye outer
left eye inner

left eye

o o kB W DN =0

left eye outer
7. right ear

8 left ear

9. mouth right
10. mouth left
11. right shoulder
12. left shoulder
13. right elbow
14. left elbow
15. right wrist
16. left wrist

17. right pinky knuckle #1
18 left pinky knuckle #1
19. right index knuclke #1
20. left index knuckle #1
21. right thumb knuckle #2
22. left thumb knuckle #2
23. right hip

24. left hip

25 right knee

26. left knee

27. right ankle

28. left ankle

29. right heel

30. left heel

31. right foot index

32. left foot index
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Reference + Test Annotated Image  Skelton
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Tempo Studio

Pros

Vv Instant form feedback and real-time
guidance

v Up to 1000+ classes
v 42” screen

Cons

X Requires a spacious place

X Too expensive for many users
x Lack of Portability




Tempo Move

Pros

Vv Instant form feedback and real-time
guidance

v Up to 1000+ classes

Cons

x Only works with iPhone

x Requires a TV to show the content

x Compatible with certain iPhone models
X Too expensive for many users




Plank by Exer

COUNTS REPS,
CORRECTS FORM

Pros

Vv Instant form feedback and real-time
guidance

v  Free!

Cons
X Only works with iPhone
x Compatible with certain iPhone models

Push-Ups 0

110 22




Common Problem with Existing Solutions

 Expensive
* Impractical

* Special hardware & platform requirements

Inaccessible to many people!
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Stamina

X New Exercise

Choose a name for the exercise

« Create a session | © Tackwondo

Corrective Exercise is a technique that leverages an

understanding of anatomy, Kkinesiology, and

biomechanics to address and fix movement

u compensations and imbalances to improve the

[ C h Oose refe ren Ce I m ag eS overall quality of movement during workouts and in
everyday life. This technique is used to help assess

and determine the root cause of imbalances and

faulty movement patterns that lead to issues with

posture, balance, and total body coordination.

. [ Addressing a client’s functional movement and the

() Choose teSt Imag eS (Or teSt VldeO) issues impeding it, especially at their feet, knees,
and hips, helps reduce the stress put on their body.

By properly aligning the body, corrective exercises

help reduce the risk of future injury by ensuring that

the body can handle the load of everyday movement.

In this service, we use the state-of-the-art

CO m pa re th e aCC u racy Of 'th e algorithms in pose estimation to detect a user's pose
(skeleton detection), then evaluate the vector

geometry of the pose during exercise to provide

movements #iifu;;eaﬁd?sactkc; assist athletics to perform their

training sessions independently on their own. A
common observation is that even people who are
doing a sport for long time find it difficult to perform
all steps (body pose alignments) in a workout
accurately. To help solve this problem and help in the
form of a visual feedback while performing a training,
we propose a method to analyze user's body posture
durina a workout and comnare it to a professional’'s




Stamina

Reference Frames

o Create a SeSSion Custom reference images i)

Add a frame

 Choose reference images

 Choose test images (or test video)

Compare the accuracy of the
movements




Stamina

e Create a SeSS|On Set training pictures to their

corresponding reference frames.

* Choose reference images
 Choose test images (or test video)

 Compare the accuracy of the
movements
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Stamina

< Frames

* Create a session
* Choose reference images

* Choose test images (or test video) Training

Number of Errors: 1

« Compare the accuracy of the .
m Ovem ents Show Skeleton Only




Stamina

 Compatible for both iOS & Android
* Does not require special hardware

* Free!

Accessible to everybody!
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Development Tools

Flutter Dart




Development Tools

VS Code

The Main IDE



Development Tools

IOS Builds



Development Tools

4

Google Firebase

Backend Server, Authentication, Cloud Storage



Development Tools

Github

Version Control, Android Build
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Architecture



What is a Good
Architecture?




Criteria for a Good Architecture

» Separates Ul from Logic
* Easy to develop
* maintenance

e Sustainable



PRESENTATION

]

BUSINESS

-
—
DATA

Workflow

Data Access

User Interface

Presentation Logic

Application Facade

Components

Data Utilities

Entities

Service Tools




What Flutter Provides



John lve
+1 232 89 20

StatelessWidget



Light Mode ()

StatefullWidget



SetState (() {}) —> Rebuild Ul



Example



Light Mode ()

Light Mode o



class AuthenticationPage extends StatefulWidget {
@override
Widget build(BuildContext context) {
return Container(
child: Switch(
title: "Light Mode",
onChanged: (){
Change UI background color
Save Changes to Memory
Let all elements know about the change

Ul



Reference Setup Page

6:58 =

< Golf Swing Session

Reference Frames

Custom reference images

Initial State



Reference Setup Page

6:58 = iy,

€ Golf Swing Session

Reference Frames

Custom reference images

tennis

Predefined reference image is selected



Reference Setup Page

6:58 = iy,

€ Golf Swing Session

Reference Frames

Custom reference images

17% has been completed.

Reference images are being uploaded



Reference Setup Page

Reference Frames

Custom reference images (/»

Add a frame

Choose reference images to proceed.

Custom reference images selection



Reference Setup Page

Reference Frames

Custom reference images ()

Add a frame

Frame 4 Frame 5 Frame 6

Custom reference images selection



Reference Setup Page

9,
6:58 = iy,

Reference Frames

Custom reference images (/)

Add a frame

In order to upload i

access and libre

Permission Denial to Phone’s gallery



< L)
6:58 = iy 6:58 = iy, 6:58 = iy,

< Golf Swing Session < Golf Swing Session < Golf Swing Session

Reference Frames Reference Frames Reference Frames

Custom reference images Custom reference images Custom reference images

golf

17% has been completed.

taekwondo taekwondo

REE

tennis

6:58 = iy,

2 = iy, o

Reference Frames Reference Frames Reference Frames

Custom reference images (/} Custom reference images (/ Custom reference images [

Choose reference images to proceed.




6:58 = iy, 6:58 = 6:58 =,
24 Golf Swing Session < Golf Swing Session < Golf Swing Session

Reference Frames Reference Frames Reference Frames

Custom reference images Custom reference images Custom reference images

bicyc) ._n"sk

= e
17% has been completed.

taekwondo taekwondo

tennis tennis

|

Reference Frames Reference Frames Reference Frames

Custom reference images ) Custom reference images Custom reference images (//

Frame 4 Frame 5 Frame 6

Choose reference images to proceed.




States and Logics

State 1  File Repository (Read)

State 2  File Repository (Read & Write)

State 3 Ul Related Logic

State 4  File Repository (Read & Write)

State 5 APl Repository & Database Repository

State 6 System related Logic



Ul Screen

Repository

Network Provider




* Logic
Ul Screen { e States

e Ul Components







Criteria for a Sustainable Architecture

e Clear Code
* Maintainability
e Testabillity

e Cleanness



e States
Ul Screen . LogiC

Ul Components



e States

Ul Screen

Ul Components

* Logic



BLoC

Business Logic of Components

 Bloc Class
e Events Classes

e States Classes



How does an interaction Work?

Events =

. =% States




How does an interaction Work?

Events =

. =% States




How does an interaction Work?

0. 0- B

input State Change



How does an interaction Work?

s | @ |-

State Change



How does an interaction Work?

Events = Bloc =% States




e States

Ul Screen

Ul Components

* Logic



Ul Screen

e States e Ul COmpOnentS o LogiC



Ul Screen

Repository

Network Provider




Ul Screen

Events l T States

Bloc

|

Repository

Network Provider




THANK YOU!



