WELLFIT: A SMART FITNESS COMPANION
FOR PERSONALIZED WELLNESS

LEE LOK YEE

UNIVERSITI TUNKU ABDUL RAHMAN



WELLFIT: A SMART FITNESS COMPANION FOR PERSONALIZED
WELLNESS

LEE LOK YEE

A project report submitted in partial fulfilment of the
requirements for the award of Bachelorof Science (Honours) Software

Engineering

Lee Kong ChianFaculty of Engineeringand Science

Universiti Tunku Abdul Rahman

September2024



DECLARATION

| hereby declare that this project report is based on my original work except for

citations and quotations which have been duly acknowledged. I also declare that
it has not been previously and concurrently submitted for any other degree or
award at UTAR or ther institutions.

Signature : P[J.X

Name . Lee Lok Yee
ID No. : 2200488

Date . 12/9/2024




APPROVAL FOR SUBMISSION

| certify that this project report entitledWELLFIT : A SMART FITNESS
COMPANI ON FOR PERSONAL | Zvadprepdtedd lyNE S S 0
LEE LOK YEE has met the required standard for submissigrartial
fulfilment of the requirements for tlevard of Bachelor dboftware

Engineering with Honourat Universiti Tunku Abdul Rahman

Approved by,

Signature

Supervisor : Faranak Nejati
Date : 12/09/2024
Signature

Co-Supervisor :

Date




The copyright of this report belongs to the author under the terms of
the copyright Act 1987 as qualified by Intellectual Property Policy of Universit
Tunku Abdul Rahman. Due acknowledgement shall always be made of the use

of any material contained in, or derived from, this report.

© 2024 Lee Lok Yee All right reserved.



ACKNOWLEDGEMENTS

First, | want to express my deepest gratitude to my supervisor, Dr. Faranak
Nejati, for her assistance and mentorship, which have been very helpful
throughout the journeyHer steadfast assistance, perceptive criticism, and
unceasing encouragement have shaped my effort and enhanced my own
developmentShewas sympathetic and patient with me, especially when it came
to my lastminute contributions. Br belief in my potentiahas been a great
source of inspiration.

I would also like to extend my heartfelt appreciation to my mother
whose unwavering lovevith support, and nevesnding encouragement have
been my pillar of strength through all of life's setbacks and triumphs. Her
confidence in me has always given me strength, even in the moments when |
doubted myselfwWithout her, none of this would have been possible.

| am deeply grateful to my friends for their willingness to lend a helping
hand that provides me with emotional and moral support.

Finally, I would want to thank all ofhe amazing people who have
impacted my life in any manner. Thjsurney has been richer and more

important because tfie compassion, support, and presepcavided.



ABSTRACT

In the era where fitness is still a popular workout trend, it has become a daily
routine for many people. The increasing demand of workout has contributed to
the growth of workout gym equipment and an expanding variety of workout
solutions. Nevertheless)d current fithess mobile application often lack a truly
wide workout variety in the middle of expanding fithess industry and demand
as fitness approaches gretence, presenting a mobile fitness application that
offer features based on user requiremeéstgery important. This application
provides a wide variety of workout solutions that offers clear instructions,
provide insightful information omutritional intakes,progress tracking and
workout librariesplan In addition, the application also incorporaBidl and
Calories calculator to assist user in achieving health godls.application
features an Al gym equipment recognitieeeing how crucial user experience

is in mitigating user risk angromote awareness of workout varietiesdeyect

gym equpment accuratehand provide guidances on how to use the detected
gym equipment correctlyin conclusion, this project combines a wide range of
features together with Al powered support, thereby increasing user satisfaction

and experiences.
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CHAPTER 1
INTRODUCTION
1.1  General Introduction
Many years ago, fitness wasné6t that popul

overall health of individual. As the year passes, people become more into the
fitness not just for health measures but also wants to get improvement on the
physicalappearancand body images. Hendhat is howthe fithess embrace

this demand and trend. As fithess approaches grew, fithess centre and industry
emerged, which offering a technological advancement like platform to make
users accessible and engageable to the fitrmespanion features, enhancing a
convenient and enjoyable wellness journey. Today, fithescontributel to

the tremendougrowth highlighting the importance of wellness where 1 in 5
adults take part in fitness each day. Studies have also shown that actively
engaging in fitnesphysically canto improve the brain health, help manage
weight, lower the risk of disease, strengthen bones and musclessrdnzhce

the ability to do daily activities (Centers for Disease Control and Prevention,
2023). Thus, the nl uence of fitness on peopleds |
prevalent engagement and health advantages.

Besides thatthe fitness trend was accelerated after Makiysi
Movement Control Order (MCO) was put into place during the pandemic
outbreak.This is due to the strict guidelines for social distancing and physical
stores as well as business deemed unnecessary were told to cease operations.
Hence, online fitness platform start to emefrggnessing the trend poovidea
tailored solutions for personal wellnessat leads tothe efficiency and
effectiveness of thparadigm shift as well as users experiences. As a result, it
had affected the lifestyle as well as the acceptance level towards the paradigm
shift of digital transformation.

In response to the trend, the fitness applicatiawve been made
availablein the App Store or Google Play Store in which usay download
these appfom their smartphorsand utilize the features and tools as an online
platform for their fithess companion tustomizetheir wellness. However,

problem occur when user do rfeave knowledge on the gyeguipmentype
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where their fitness journey do not meet up to their satisfaction and expectation
if wrong equipment tools were usetldditionally, users may find it difficult to

use the gym equipment correctly in accordance with their own wellness
solutions, which increases the risk of injury.

Consequently, a fitness application featuring an entertaining and
intuitive Ul has been designed incorporating all of these capabilities and
functionalities.This applicationncludes a broad selection mfimerouditness
workout routines, nutritional intakeBMI calculator and calories tracking. In
addition to response to thgreviously mentionedoroblem as above, the
application now features an Al gym equipment recognition in order to detect
gym equipment accurately and provide guidammehow to usethe detected

gym equipmentorrectly.

1.2 Importance of Study

Fitness become a necessity in the modern period, not just for health reasons but
also to improve their physical appearance and reduce stress (Jain, 2017). Thus,
the fitness industry has responded to this trend and needs by providing a
platform that leverags technological advancements to make fitness companion
features more accessible and engaging for users, ultimately resulting in a more
comfortable and pleasurable journey toward weeihg. Hence, the
development of WellFit mobile application highlightsvhimportant the study

in meeting changing trends and need&lIFit mobile application offers rich
features that have greatly aided in technologies, and its impact on people's lives
is evident from its widespread use and positive health effects.

WellFit undergo a thoroughly grasp of data analyticsaoitalze and
analyseon the trend and aims to offer customized wellness solutions by fusing
workout recommendations, personalized workout routines, nutritional intake
guidance, and dietary calculators that seamlessly improve user experiences.
Additionally, the project also demonstrates how the importance of study
enhance thepplicationwith cuttingedge technologies by featuriag Al gym
equipment recognition which designed to achieve the goalcofirately
detecting gym equipment and provide guidance on how to use the detected gym

equipment correctly.
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Last but not least, the project had advantages soanetuding
individuals. WellFit offers customizable workout plans, nutritional guidance,
and progress tracking that i mprove userso
can minimize the frequency of visiting to fithess centre and needs of seeking a
trainer By integrating the Al gym equipment recognition features, individuals
can identify the unfamiliar equipment and ways to use them.
All in all, this project serves as an excellent example in meeting and
bringing change in society and industry neeatdyance users experience in the
journey of fitnessand encouragéealthier lifestyles through all the features

implemented.

1.3 Problem Statement
This section define problem statements based on an analysis of the existing
mobile application.

i. Absence of Al gym equipment recognition
According toStatista Market Insigh(2023), the market for image recognition
technology is expected to increase by around af@%allyand reach a value of
nearly $21 billion by 203MHence, Al recognition hagrown in significance and
widely accessibléy solidified its position across various industriéscording
to the literature reviewhe top ten highly rated fitness mobile applications from
the Play Store were choséor further analysis, review and discussion on the
features and areas of improvemdnt the developmentof the project.
Nevertheless, despite the technological advancement of Al recognition, all of
the mobile fitness applications features that are discussed in Chapter 2 do not
implement suclAl recognition featuresHence, it is seen that the absence of
the Al recognition features ia shortfallamong the comparison of existing

mobile application anbdadbring further issue in the mobile fithess applications

il. Safety Issue
Without Al gym equipment recognition, iti mi t s user 6s ability
variousgym equipmentand provide proper instructions on the gym equipment,
especially for beginner users who may not have extensive knowlédpgeno

equipmentConsequentlythis noteworthy absence poses a significant shortfall


https://www.statista.com/outlook/tmo/artificial-intelligence/computer-vision/image-recognition/worldwide
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on inappropriate and acquainted with the utilization of gym equipment. Users
will results in an increase of accidents and injuries risk due to the utilization of
wrong equipment with unskéld adjustment to fitness leyehcorrect posture

and instructions when doing exercise routinésersmay not be aware of their
own limitationsandmay overweight themselves during workouthis safety
issuenot onlythreaten users safety, discourage users from working out regularly
it also esuled userin negative ger experience towards utilizing the fitness
application.Moreover, it is challenging for user to remember various type of
gym equipment together with the instructiotrsstead of having to memorize
every piece of equipment in the gym, users may use Al gym equipment
recognitionto recognize the name of the equipment and get the necessary
instructions to reduce the risk of injury while exercising. As a result, this can

improve user experiences while reducing safety risk.

iii. Limited Workout Variety
There are various types of gym equipment in the fitness industry where some
gym equipment name aagpearancmight be unfamiliaand unknown to user.
Without Al gym equipment recognitionsers may be limited in their ability to
explore different forms of gym equipment as each type of equipment will
produce a different workout and exercisekence users will juststick to
familiar and the same equipments and exercises over andwwesover, user
will not explore and get introduced to different workotitat comes with
different target body areas and instructions. This wglited in lack of variety
in userds fitness r egnakethenslessnthusisticcause bor
in the fitness journey In addition, user willhave stagnant growth in their
workout skills and levels due to limited workout variety caused by the absence

of Al gym equipment recognition to guide user in new workouts and equipments.

Hence,incorporate Al gym equipment features is an intelligent strategy that
genuinely improves users experience and engagement within the mobile

application.
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1.4 Project Objectives

1. To identify the features and functionalities to be incorporated into the
mobile fitness application.

2. Tointegrate Al gym equipment recognition into the mobile application
to enhance user safety hyroviding information regarding each
equi pment , thereby increasing useros
their usage.

3. To enhance user workout skills by incorporating features into the mobile
application that promote awareness of workout varieties.

4. To conduct thorough testing and evaluation of the integrated Al gym
equipment recognition system within the mobile application to assess its

user satisfactian

15 Proposed Solution
A mobile fitness application is constructed by referring to the problem statement
as a guide to provide users with an extensive range of exercises and workouts
for fitness purposes, either at gym or home. The application will also include
workout library,information, calculators and reports on related fitness topics.
Moreover, an Al gym equipment recognition feature is incorporated to offer
user the ability to recognize gym equipment and make use of it. Hence, it has
expands the knowledge o$ertowardgy m qui pment and al so enh
engagement within the application.

The system architecture of the mobile applicaisodisplayed abelow.
The user interface is created using React Native which can be used in the mobile
applicationds screen, navigation el ement,
components will use HTTP request to communicate with the backend server.
Upon executing thtask, such as user sign in or fetching workout data, the React
Native frontend initiates an HTTP request to the backend s€@wee received,
it will process and reply the response in d&@@rmat. After handling the
response, the React Native components will update the user interface
accordingly.

This projectemploys two backend systems. FirstlyusesNode.jsas
its primary backend ér the standard features and functionalitiesnakesthe

RESTful Api endpoint available to interact with the frontend. When the request
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is forwarded tdNode.js it executedpusiness logic such as Create, Read, Update,
Delete (CRUD) operations, retrieves @pdatesdata fromthe database and
repliesthe response back to the client.

The second backend systeamed Flask is utilizefdr Al-related tasks
in the project. When an Al task is requiréthskreceives HTTP requests from
the Node.jsto process the Alelated business logic with Pyth@md a pre
trained machindearning model to generate the outcome of the Al recognition.

In return, the model will provide the recognition result as a response back to the
React Native frontend with the help of Node.js.

In this project, the choice for selecting database for the mobile
application will be MySQL.To run the database, PhPMyAdmin will be used
together with WampServer to operate the database. The database will interact
with backend for the fetching or modifying data. Once done, the database will
return the response back to backend, indicating whetheraction was
successful. The message will then be sent back to the React Native front end to

display information to the user of the success or fabperation.

PYTHON AT
SERVICE

A

python

HTTP Reques(T lReturn Response

FRONT END BACK END DATABASE

P U mmm

’ HTTP Request HTTP Request %‘\ Operation Request

—> —

E s
<« <« d <«
Return Response Return Response n \) . c Return success /fail A \\_.

message

Figure 11: System Architecture

1.6 Proposed Approach
In this project, the prototype methodology will be used to develop the mobile

fitness application with the integration of Al powered gym recognition
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equipments. The figure below depicts the prototype methodology with each of

its phase.
Prototyping
/ \ Customer Approval
" Customer
Requirement . ) H
Analysis % Design Evaluation
Develop
,\ Review and /
Refine \l,
Test
Release
Figure 12: Prototyping Methodology (Anon,2022)

The pototyping methodologyallow developers to build, test and
rework on the prototype iteratively instead of creating a fully functional system
In the initial stage,a requirement analysis will be conducted to gather
preliminaryproject specificationsThe advantage of prototype methodology is
its comprehensive analysis which can find possible issues before real
development begindNext, only essential features and functionalities will be
incorporated into the project to create the initial prototfdsequentlyusers
provide evaluation, feedback and suggestions to the initial prototype that has
been builtfor greater enhancement and refinement during the second iteration.
The iteratiorof adjusting the prototypare carried out repeatedly until users are
satisfied with the prototype that fulfilledheir requirements. The project then
enters the development phase with the final prototype and undergo testing phase
beforebeingimplemented as a final produdthis prototype methodology not

only outlines the software solutions dynamically, it also drives the project

towards high efficiency and better caters
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1.7 Project Scope

The project scope defines target useydules covered that are divided into main
modules and basic modules. The main modules insldd& input, workout
filtering, workout recommendation, workout information, workout searching,
workout customization, workout library, progresss tracking report, ai gym
equipment recognition, calories calculat&MI calculator and nutritional
intake informationwhile basic modules include login module and register
module.This mobile application can access using mobile dewawashe project

output will be an customeside interface.

1.7.1 Targeted Users

The target user of this mobile applicatioill cater to a wide spectrum of fithess
users, such as experts who aims to use application for advanced training and
workout regimen. Also, beginner who try to start their fithess journey by
utilising the application to learn basic workout and fitheseigwvho are

passionate and actively engaged in various types of workouts.

1.7.2 Modules Covered
1.7.2.1 Main Modules
i. Datalnput
The data input module has incorporated a
it requireusersto input their details related fgersonal data information,
experiences, goals, equipment used, body focus duation, frequency
and so on. This modulallows users to generatpersonalized workout

solutionsaccording to the input.

ii. Workout Filtering

The workout filtering module optimizes the best selection for users on their
personalizedworkout solutions and enhances user experiences through
filtering and sorting on the mobile application. Users can select the filtering
features and categoriesdnableusers to view their own filtered results. In
addition, users can also quickly remove the applied filters with a single click
of reset button.
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iii. Workout Recommendation

The workout recommendation module will suggest relatexkoutsto users
after users provide data inplitsers may easily accomplish their goals by
clicking on the workout recommended by the module as the workout is

customizedtome¢heu s er 6 s specific needs.

iv. Workout Information

The workout information module has included a workout information
section where users ctnd out all the detailethformationand descriptions

of the workout, includingvritten workout instructionsmotion guidance
sets, duration, equipment, intensity level and target areas. The
comprehensive workout information allowsers to stay focused and track

their progress along the fitness jowne

v. Workout Searching

The workout searching modw@ablesisers to search what they are looking

for by entering relevant terms. Next, the app produces a it utswith

what has been typed in, facilitating us:

vi. Workout Customization

The workout customization moduédlows users to creat@orkoutsfrom
stratch according to their personaltaste by adding exercise name,
description and selection on parametéfpon adding workout inputs, the
application willgenerate and displaay newworkout to uses according to
their customizationMoreover,users can edit and delete their customized
workoutsif they wish tokeep their fithess progress organized and focused

on current goals.

vii. Workout Library

Theworkout ibrary moduleincorporates a wide range of workostgh as
individual workouts with a wide variety for every fitness levidiis allows
userdo approach with many kinds of workouts and henaeranteea welt

initiated fitness journey



26

viii. ProgressTracking Report

The progress tracking report module keeps trackhefu ser 6 s wor kout
progress over time and provides report information. BHm®wvs users to

monitor the development and residtsthey can stay motivated along their

workout journey.

ix. Al Gym Equipment Recognition

The Al gym equipment recognitiomodule allows users to identify and
accurately detect the gym equipment and provide guidance on how to use
the detected gym equipment correctlhis moduleeasesthe workout
journey forusers especiallybeginnersvho do not have much knowledge

on the fitness areavhich leads to improved user experiences.

x. Calories Calculator

The calories calculatomoduleallows users to provide data input like age,
gender, weight and height to calculate their calories need per day. Hence,
this moduleallows users to balance their diet thalign with health goals

and lifestyle.

xi. BMI Calculator

The BMI calculator module allows users to determine their body
composition and be categorized based on metrics by entering data such as
age, gender, weight, and heigHencethe module helps users reduce health

risks and appropriately control their weight based on their iBbEX.

xii. Nutritional Intake Information

The nutritional intake informationmodule provides users avaluable
information ofthedaily recommended intake for nutrients. This module can
also act as nutritional awareness for usersithagspecific conditions such

as diabetes on the types and quantities of nutrients they are consuming.

xiii. User Profile
The user profile modulprovidesuserswith their personainformation like

name, email address, age and genfleemodule alsshows the usextiata
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inputs for creatinga personalized workout recommendatguch as goal,
level, frequency, duration, focus area and tools. In addition, users are

allowed to edit the data inputs to change their fithess objectives and routines.

1.7.2.2 Basic Modules
i. Login Module
The login module enablesusers to login to the mobile applicatiafter

registration withemail address and password.

ii. Register Module
The register moduleenablesfirst time users to register their account by

providing credentials like namemail addresgpasswordgender and age.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

In order to acquire data and information on comparable presgrapplications,
software system development, methodologies and framework, a literature
review is done in this chapter. The focus of this study is to pinpoint what is the

approaches to devel@pfitness app that meets the needs of usdlse end.

2.2 Similar Existing Mobile Applications

In this capter section, there are 4 similar mobile applications that are examined,
analyzed and studied based on their features, functionality and services. The 4
comparable fithess applications are FitMddrkout and Gym Planng80 Day
Fithess-Home Workout,Fiit and Fitness Buddy: Gym Workout Lowere
choserdue to each of their advantages and drawbacks which could be analysed

further in order to provide a more visible and clearer image.

2.2.1 Fitbod Workout and Gym Planner

Fitbod is a fitness app with vast library of workouts designed to work with
various kinds of equipmentsSitbodis being recognised wittmaking consistent
workoutby create and refine highly customized exercises to help you improve
with each training sessiom an effort to broaden the apmtility, Fitbod has
createda well designed applicatiomhereeach training session is custdmilt

for the fitness level, goals and equipmerslow is the outlineof the key
features of the Fitbod fitness apong with an explanation of each. These

features include:

i. Data Input
ii.  Workout Filtering
iii.  Workout Recommendations
iv.  Workout Information
v.  WorkoutCustomization

vi.  Progress Trackingeport



I. Data Input
Fitbod app haincorporate a

user 6s
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data input

to input workout frequency, experience level, fitness goals, workout location,

equi pment

used

body focus

generate a personalized workout solutions sigs best for them. The figure

below depictsttu s er 0 s

all §

Fitness Goal (3/11)

What are your top
fitness goals?

Physique Goals

Build muscle & gain weight

Get lean & defined

Reduce bodyweight

Functional Goals

Get stronger

Maintain current strength

Increase endurance & stamina

Next

acqutreal byithe ppp.t

all

Available Equipment (4/11)

Where do you exercise?

Larg

4-Hour, Equinox

Garage Gym

Barbells, squat rack, dumt

ana more

At Home
Limited equipment such as dumbbells,
bands, pull-up bars etc

Bodyweight Only

e without

ratch and build your own

(b)

ar ea.

Figure 2.1a)(b): Userds data input
il Workout Filtering

Fitbod offers the workout filtering features, where users can filter and sort the

time duration for workout, type of muscle splits, equipment used, bodybuilding

workout goal, workout difficulty, exercise typevarmup and cocdown

routine.This features optimizes the best selection for users on their personalised

workout solutions Once workout filtering features are on, it enables users to

featur es,

Thi

S
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view their own customized plans based on their preferences. The figure below
shows the workout filtering features that are available in the Fitbod app with

workout time duration andorkout goalsapplied.

2:17

° Your Gym ~

45m ¥ Recovered muscles ¥ Equipmen d muscles ¥ Equipment ¥ Muscle tone v

Target Muscles Target Muscles

Quadriceps Chest Quadriceps Chest

t“ L" 100% . k‘) \.) 100% ;.

10 Exercises
©) Workout goal

©) Workout duration Get stronger & lift more weight
Increase muscle mass & size
Get lean & defined
General fitness
Practice powerlifting

1hr, 30 min : Practice olympic weightlifting

() (b)
Figure 2.2(a)(h) Workout filtering page with duration and goal filter
applied

iii. Workout Recommendations
On Fitbod app after users provide data input , the app will come out with
workout recommendation according to user target muscle , as seen in the figure
below, where the app will prescriladsworkouts when a user chooabsas

their target muscle during the data input process.
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2119

Your Gym ¥
Target Muscles

10 Exercises

Circuit - 4 Rounds

= Bicycle Crunch
S

,s, 4 sets - 9 reps

Crunches
+ sets - 10 reps

Exercise Ball Crupah

E@ % 4 sets - 11reps Start Workout
|

A’ 38% stronger in 3 months

Figure 2.3: Workout recommendation on abs as target muscle

iv. Workout Information
The app has included a workout information section dedicated to the workout
information where users can find out all the detailed informations and
descriptions of the workout, including workout instructions, videos, primary and
secondary targets, equipmersied, number of setaeightrequiredand a timer
for users to stay focused and track their progress along the fitness journey.

Figure below illustrates the detailed information of a workout session.
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Mmn vyuaso

Air Squats ‘ Tt

Instructions

Air Squats

Quadriceps

3SETS S OFF

[ o O POUNDS

Begin by placing your feet just outside
shoulder-width apart and slightly angled
outward.

Keep your weight evenly distributed through
your feet throughout the exercise.

Begin to descend by reaching your hips Abductors
slightly back.

Your knees should track outward over your
second toe and slightly forward as you
descend while keeping your core braced to Glutes

avoid any rounding in the spine.

You should continue to descend to a deep
enough depth that allows your spine to
remain neutral before extending your hips
and knees back to the starting position.

Hamstrings

(@) (b)

Figure 24(a)(b)(c): Workout information page of a workout session

2 Workout Customization
Fitbod allowsusers to create workout from stratch where theyatetomize
their workout by picking the muscle group, add individual exercises and
generate a new workoatcording to their owmpersonal taste as seen in the

figure below.
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2:25 2:25

° Your Gym ~ ° Your Gym v

Save workout
Start building your workout

Create workout from scratch

Saved workouts

On demand workouts
Start Workout

w View upcoming workouts
A’ 38% stronger in 3 months

(a) (b)
Figure 2.5(a)(b): Workout customization of app

Vi. Progress TrackingReport
The Fitbodapp provides extensive details on each workdsiseen in the figure
below, t keeps track ofu s e wabkeut progressover time and provides
informationon number of workouts, weekly goals and current stidagis can
also monitor the developmeand resultdrom the calendar where they can
stay motivated along their workout journdyloreover, it displays thgast
workouts such adate, type of workout, volumeumber of exercisegou've
accomplished in addition to the amount of calories burned,ussrdted in the

figure below.
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Joanne L

REAK 4

1 1/4 days 0 weeks

3 free workouts remaining Upgrade »

Calendar

Past Workouts

TODAY

M Quadriceps, Chest

3,510 I Start Workout

A’ 38% stronger in 3 months

Figure 2.6: Progress tracking report details

2.2.2 30 Day FitnessHome Workout

The main focus of 30 Day Fitness , whatfifers the workout plan that suits and

caters to user orsseem@easitedresultsvithe B0pdaya3di z e

Day Fitnesspersonalizethe plan accordingtau s er 6 s data i nput t o
personalizedjoals, workout duratioand exercise set§Vith the help of this

fitness app, users can train conveniently at home or at any other convenient

location whenever they want. The following is the key features of the the fitness

app along with the explanations:

I. Data Input

il. Workout Filtering

iii. Workout Recommendation
Iv. Workout Information

V. Workout Library
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30 Day Fitness

age, weight, height, gendeatgesired weightpody area for workoutgesired

of fer s
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workout goal activity level, workout day and workout equipment todikis
0 s custpmizedvoskoutl solgtienghatr at e a

featuresgyat her user
suits best for thenThe data input features where users enter their information

us er $uss edrabtsa ni annpeu,t

to create a personalized workout solutions are shown in the image below.

3:16

-
ol i
.Q

5 No tools
-

Show me bodyweight-only workouts.

oll 7 &

Your tools

Balance Trainer

Bench

Dumbbell

Elastic Band

Next

Figure 2.7(a)(b):

(@)

Workout Filtering

3:16 ol T &

v

Ready To Start!
&

Workouts 3/ WEEK
Duration 15 MIN
Goal 44.0 KG

User 6s

solutions

(b)

data input to

gener ate

30 Day Fitnesgprovidesthe workout filtering features, where users can filter

and sortwvariety ofworkouts and exercisésom the workout library. Users can

filter options like body part focuime duration for workoutyorkoutdifficulty

f
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level, equipment use&nd homefriendly features to browse and view the
filtered workouts based on their own preferenddsers might quickly remove
the applied filters with a single click in addition to this capabilitige figure
below shows the workout filtering features that are available irBth®ay

Fitnessapp withbody part focusindworkoutdifficulty level applied.

319 ol T B3

< Workouts Y

Filters

Focus @

Lower Body Upper Body g

Duration

75 min

Novice Intermediate Adva

Tools

No Tools Balance Trainer Bench Du

Home-friendly only

Figure 2.8: Workout filtering page with body part focus and workout
difficulty level filter applied

iii. Workout Recommendation
On 30 Day Fitness app, after users provide data inghe app will comeout
with workout recommendation according to ugeals as seen in the figure
below, wherehe app willprescribeower bodyworkouts when a usehoose
lower bodyas their body part focus during the data input process.
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3:21 ol T &8

Intro week

Sat, Mar 9 Today

LEON

© limin € Lower Body

A
Figure 2.9: Workout recommendation on lower body as body part focus
iv. Workout Information

The app has integrated a workout information section where users can know the
detailed informatioa and descriptionsof the workout, such as workout
instructions, videos, any equipment used, time duratwaiories burntnumber

of workouts set and body parts involvedo make progreseffectively in
workout sessionWith this, it is easier for users to make decisialung their
fitness journey. Figure below illustrates the detailed information of a workout

session.
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8-16 min ~45 keal

Lower Body .

Start Workout

Tools
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CULIACAN

Workout

+* Ladder circuit

Partial Sumo Squats with Arm Partial Sumo squats with
Circles &
Arm Circles

Wall Sit with Front Arm Raise Body parts

Glute Bridges
@y - Instructions
St with faat

See Circuit )

Cool-down

(a)
Figure 2.10(a)(b)(c):

(b) (©)

Workout information page of\workout session

V. Workout Library

The app libraryincorporatesa wide range of workouts, containing 1000

individual workouts with a wide variety for every fithess level and 331 exercises

videos with detailed, stelpy-step instructionsMoreover, it offers 3@ay

Challenges with irdepth workouts that allows users check in their progress day

by day and guarantee a weilltiated fitness journeyl he app extensive workout

library is shown in the figure below.



39

3:30 ol T @ 3:30 ol T 3:30 ol 7 68
Workouts Exercises
Library %
Ab Skiing
AACHEN ==
Ab Walk-Outs
==
WORKOUTS ABA
1000 individual w with a w Abdominal Cocoons
variety for every ss level. Take them on
—anywhere, any time! “
ABENGOUROU
Advanced Bent Knee Leg Raises
ABERDEEN
Advanced Lying Leg Raises
=]
EXERCISES ABIDJAN All Fours Side Knee Raises
331 exercise videos with detailed, step-by-
step instructions.
ABOMEY All Fours Sprawls
e Alternatina.lumn | inaes
Bé £22
an M

Figure 2.11(a)(b)(c):

2.2.3 Fiit : Workouts & Fitness Plans

Fiit is an interactivefitness app thatontains a comprehensive wide range of
hundreds incredible workouts and wsifuctured training programs, all under

the guidance of elite trainen.is recognized for its outstanding video material

of the workout, which includes highly qualified instructors that allows user to
recreate the live atmosphere of workout class which enhancing user experiences.

The key features of the fitheappenumerateclong with thedescriptionare

shown below:

I. Data Input

il. Workout Filtering

ili. WorkoutLibrary

iv. Workout Information

V. Workout Searching

I. Data Input
Fiit app providesu s er 0 s

gender, desired workout goditnesslevel and equipment usedhis features

A

dat a

nput

Workout library page of the app

features,

wher e
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gat her userods input and generate a person
for them. The figure belowhowsthe data input features where users provide

the goals, fitness level and equipment usedjenerate customized workout

solution.
3:36 all T €8 3:37 ol T €3
— —
Your fitness level Finding the best challenge for you...
This helps us recommend the best training plan We're selecting a challenge based on your
for you. fitness level and available equipments.

Beginner

Not very active / exercise once a week

Intermediate
Exercise regularly / 2 - 4 times a week /

Advanced

Very active / exercise 5+ times a week

About 3 seconds remaining

Exercise to lose weight v

Beginner level v

(@) (b)
Figure 2.12(a)(b): Userb6s data input to generate

solutions

il. Workout Filtering
Fitt has implemented a workout filtering features, where users can filter and sort
classes, plans and trainers according to the variety of factors like duration,
workout completed, discipline, class level, target body part, target area and
trainers.Next, users can click on apply to turn on the filtering features and view
the filtered factors based on their own preferendssrs might quickly remove

the applied filters with a single click on reset button in addition to this capability.
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The Fiit app's filtering capabilities witthuration, workouts and class le\ake
displayed in the figure below.

3:49 ol T E8

Filter

Duration

10-15 min 25-30 min 40-45 min

60+ min

Done workouts

Discipline @

Metcon Speed Endure
Strength

Class level

All Levels Intermediate
Advanced

Reset Apply (22)

Figure 2.13:  Workout filtering page with duration, workouts and class

level filter applied

ili. Workout Library
The app has included a wide range of workouts, contagategories of classes
and plans with guided trainers. This allows users to progress with their workout
day by day under the guidance of trainers and guarantee-mitiated fitness

journey.The app's extensiwgorkoutlibrary is displayed in the graphic below.
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3:55 T
Q Classes, trainers, body parts =
Classes Plans Trainers

Train

it (I

BODYWEIGHT

Figure 2.14:  Workout library page of the app

iv. Workout Information
The app has integratedwde range ofworkout information section where users
can access comprehensiweformations and descriptiorsboutthe workout
classincluding class level, metric, target area, genre, average calories burnt,
time duration, workout instructions and videBegardingraining plans, users
get to know the plans outcome, training plan level, time duration, workout
instructions and video$n addition, users get to know the trainers information
that aids in decisiomaking as they progss toward fithessFigure below

illustrates the detailed information of a workaldss.
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3:57 ol T &

< BODYWEIGHT th

OW IMPACT
METCON #6

WIT‘H DR ENE HERBERT

© 39 MIN

’fx, s ) Taken by 22.5k members 4.74

Class details

In class music

3:57 al T
{ BODYWEIGHT ™
Class details

Level: Beginner
Metric: Fiit points
Target area: Full Body
Genre: Mash Up

A
iRl

$ 453 * 1.3k

Want to get a sweat on without the jumps? Long
intervals, short rests and killer burpee variations

will A +ha trial VA, tim wiith Hha ~iiaan A

In class music

Q ... 8 Q ... 8

(@) (b)
Figure 2.15(a)(b): Workout information page of a workout class
V. Workout Searching

Fitt appoffersaworkout searching features that enable users to find the classes,

trainers and body

parts theyor

e

| ook

relevant terms. Next, the app produces a list of all classes, trainers and body

parts with what has been typed ,

facilitating

us

er 6 s

A figure below illustrates how typing the trainer name "Alex" will reveal a list

of Alex Crockford's trainer classes.

ng

sear

f
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providing an aHlin-one workout and nutrition plan that promotes lean body mass

and

4:09
Q. Alex

My content 10-15 min

Sort by Search

w Unlimited

Metcon #14
Alex Crockford

» Unlimited

Metcon #1
Alex Crockford

all T B
@ Cancel

25-30 min

More filters

26 MIN « BEGINNER * FIIT POINTS

39 MIN - ADVANCED « FIIT POINTS

40
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exo

Fitness Buddy: Gym Workout Log
The Fitness Buddy app focuses on the ultimate fitnesssformation by

mpr oves

over all

heal

t h

44

Workout searching page with relevant searching keywords

accordi

can effortlessly train anytime they want at home or at any other suitabt®lo

ng

Users can achieve convenience, maintain motivation during their fithess journey,

and improve experience with the aid of this fitness app. The key features of the

fitness app are as follows, accompanied by explanations:

Data Input
Workout Recommendation
Workout Information

Workout Library

t

0]
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V. Workout Searching
Vi. Workout Customization
l. Data Input
Fitness Buddy app provides useros data in

name, gender, workout frequency, workout location, desired workout goal and

focus body area This features gather use
workout solutions that is perfect for the users according to their specific needs.

The figure below shows the data input features where users provide the gender

and workout frequesy to generate customized workout solution.

FITNESS FITNESS
BUDDY BUDDY

%

What's your gender? How often do you currently work out?

(a) (b)

Figure 2.17: User6s data input to generate per s

Il. Workout Filtering
Fitness Buddy has incorporated a workout filtering features, where users can

filter and sort body part, equipment used and difficulty level such as lower body,
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chest, dumbbell, beginner and so on. Next, users can click on apply button to
browse and view the filtered options according to their own personal taste. In
addition, users can click on cancel button to quickly remove the applied filters.
The Fitness Buddwpp's filtering capabilities with body part and equipment

used are applied and displayed in the figure below.

4:25 all T @&

Q Search Exercises

BACK x BARBELL x

EILTERS

CUSTOM -+

#* BARBELL ROW (BENT
s+~"  OVER, OVERHAND GRIP)

w BARBELL DEADLIFT

F'. ' BARBELL PULLOVER
v (FLAT BENCH)

.J.  BARBELL sHRUG °

UNLOCK WORKOUT INSIGHTS @ @
Get insights on how to improve ) {
your workouts. 4 L

GET PREMIUM

Figure 2.18:  Workout filtering page with body part and equipment filter
applied

II. Workout Information

The app has integrated a wide range of workout information section where users
can access comprehensive informations and descriptions about the workout
such as workout name, muscles affected, equipment used and instructions.
Figure below illustrates the detailed information of a barbell row workout.
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Barbell Row

Bent Over, Overhand Grip

Muscles
LATS REARDELTOIDS  TRAPEZIUS  PECS

FOREARMS
Equipment
Barbell
Bend your knees slightly. Keep back bent

and straight. Hold barbell under you with
shoulder width overhand Grip

LOG EXERCISE

Figure 2.19:  Workout information page of a barbell row workout

V. Workout Searching

Fitness Buddyapp offersa workout searching features that enable users to

search for exercises theyore |l ooking for
relevant keywords. Next, the app will produces a list of exercises with what has

been typed i n, f aci | itheyanead.nAgfigutesbelowd s s ear ¢
il lustrates how typing the keyword name

that contains the keyword name.

F



48

4:34 R 77

FILTER v

7" BODYWEIGHT SIDE
- BRIDGE (BENCH)

. _» BODYWEIGHT TWIST
“&e  (RUSSIAN)

» BODYWEIGHT T-PUSHUP
* BODYWEIGHT SITUP

5 BODYWEIGHT LEG RAISE
2‘;‘_ (V FORMATION)

X

UNLOCK WORKOUT INSIGHTS @ &
Get insights on how to improve N o
your workouts. J B

GET PREMIUM

o — R TATA T

Figure 2.20:  Workout searching page with relevant searching keywords

ABodyo

V. Workout Customization
Fitness Buddy allows users to customize workout where they can add exercise
by providing the exercise name, description and selection on parameters like
weight and repetition, repetition, weight and duration as well as duration. Once
users click on createutton, the app will generate a new workout according to
their own personal taste , as seen in the figure below.
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b4 Create Exercise
Exercise Name
Descriptio 1
PARAMETERS
Weight and Repetition ]
Repetition

Weight and Duration

Duration

CREATE

Figure 2.21:  Workout customization of app

2.2.5 FitOn

TheFitOn appis a top digital wellness platform that offers variety of workouts
sessions led by professional trainesigh high caliber ofvideo content.FitOn

allow individuals tosimply workout without any equipment usedhich
convenient for users to exercise anytime and anywhere. Moreover, FitOn aims
to improve convenient workouexperienceby providing unlimited access on

any screen, including android and apple mobile devidesfollowing are the

key features of the fitness apjong with theexplanations:

I. Data Input
il. WorkoutRecommendation
iii. Workout Information
Iv. WorkoutSearching
V. WorkoutLibrary
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Vi. Workout Filtering

I Data Input
FitOn app requires user to input their data, including gender, date of birth, height,
weight, desired workout goals, fitness level, workout frequency and duration.
These details input by user will be compiled to generate a personalized workout
solutions tla t caters to userds needs. The figui
features where user provide workout desired goal and fitness level to generate

customized workout plan.

2109 @ M NGRSl % G 21:10 @ ™
Sign Up Sign Up
What's your goal? Choose your level
= Beginner
Lose weight
Be more active Intermediate
Gain Muscle
Advanced
Stay toned
Reduce stress
Prenatal fit
Postnatal fit
(a) (b)
Figure 2.2(a)(b} User 6s data input to generate
solutions

il. Workout Recommendation
FitOn apphasincorporateda workoutrecommendatiofeatures, wheréhe app

will recommend user on workout plan based on user input that are provided
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earlierduring data input process. In this figutiee app will prescribslim down
workouts when a user chodsse weight as workout desired goals.

(W) FOR YOU 0

Start today! o _0/2

X Y

Exclusive Programs

€9 9okjoined

Slim Down

[ START

Hot & New

Figure 2.3: Workout recommendation based on workout desired goals

iii. Workout Information
The app hasmplementeda comprehensivevorkout informationabout the
workout, such as workout name, trainer name, workout categories, time duration,
equipment used and target areas. As show in the figure below, the detailed

information of a Quickie Abs are displayed.
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wKe' _,,.;-

Quickie Abs
T e

Fire up your core in less than five minutes with this
short but effective ab workout.

Equipment Yoga Mat
Target Areas Abs
Figure 2.2: Workout information page of a Quickie Abs workout
V. Workout Searching

FitOn app offersa workout searching features that enable users to search for
workoutst hey dér e | ooking for more quicky and
keywords. Next, the app will produces a listvadrkoutswith what has been

typed in, facilitating userodsshewsarch for
how typing t hegogkewwdt dr eypegaeséssioathat i st of

contains the keyword name.
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Q. yoga X

POPULAR TIME INTENSITY

Dynamic Yogd

LAE
) )
Figure 2.5: Workout searching page with relevant searching keywords
ifyogao
V. Workout Library

FitOnapp has incorporated a comprehensargge of workouts that are divided
into fitness categories. The library contains exercises, each with detailed and
high quality of video content that are led by professional traiférs. app

extensive workout library is depicted in the figure below.
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Workout

HOT & NEW
NEW

Mohility

NEW

Meditation
NEW

Lowimpact
NEW
Strength
NEW

Stretch
NEW

3
3

Rehab Cardio

NEW NEW

Figure 2.5 : Workout library of the app

Vi. Workout Filtering
FitOn app offersaworkout filtering features that categories the time, intensity,
target area and workout category. Users could easily filter the workouts by
selecting the desired choices to obtain their preferred workout plans. As shown
in the figure below, how filterinthe choices of time, intensity, target area and

workout category will affect the output result of filtered workout plan.
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Time POPULAR TIME INTENSITY
[ 5-10 10-20 20-30 30+
Intensity
| Low Medium High
Target Area
Booty Abs ‘ Arms
Total Body Legs Back
Category
HOT & NEW Mobility Meditation
Yoga Low Impact Stretch
m
O
(a) (b)
Figure 2.Z(a)(b) Workout Filtering page with workout choices
applied.

2.2.6 7 Minute Workout

The 7 minute workoutppis designedased on high intensity circuit training
(HICT) with wide range of exercises, and it takes only 7 minutesHT@& has
claimed that theapp has been shown to be the safest, healthiest and most
effective ways of building musel Asthe exercises angroperly structuredoy

HICT experts users can achieve their desired fitness outcomes easily with
minimal investment on 7 minute workodthe following is the key features of

the the fitness app along with the explanations:

I. Workout Library
il. Workout Information
iii. Progress Tacking Report
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iv. BMI Calculator

I Workout Library
7 Minute Workout app has include various types of exercises that are
recommended by HICT experts. The library offersoenprehensice 7 minute
exercises that areategorized according to the body componeikath of the
exercises come with detailed instructions dmgh quality of video content that
are led by professional trainers. Taygp extensive workout library is shown in
the figure below.

2358 @ ™M

7 MINUTE

WORKOUT

Want slim and sexy legs? Strengthen and
tighten your lower body now!

Arm workout

Several minutes a day to have nice and
toned arms in no time!

Figure 2.38: Workout Library of 7 Minute Workout app

il. Workout Information
The app has integrated a wide range of workout information section where users
can access comprehensive informations and descriptions about the workout
such asworkout name, workout instructions and workout videos. Users can

click on video button to view workouts in video format instead of reading



instruction manuallyfFigure below illustrates the detailed information wfads

workout.

Figure 2.3:

00:01 ©@ M NGO AR o X

& Instructions

CLASSIC ABS

Abs workout

1/14.JUMPING SQUATS [
«
K

é

Start in the squat position, then jump up using your
abdominal muscles for strength. This exercise works
your abdomen

2/14.REVERSE CRUNCHES (]

d

. i
4
‘B
Lie on your back with your knees up at a 90 degree
angle and your hands behind your head. Lift your

upper body and thighs, and then stretch out. Repeat
this exercise.

3/14.STRAIGHT-ARM PLANK [

Workout information page of an abs workout

iii. Progress Tracking Report
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The 7 Minute Workout app provides extensive details on each workout. As

depicts

n

the figure

bel

ow,

t

keeps

calender, including max and current streak of workout , total number of workout,

workout duration andepetitions Also, users get to track their weighéndsto

determine their current weight, heaviest weight and lightest weigkts can a

monitor the development and results from the calendar, where they can stay

motivated along their workout journey.

t

r

a
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00:04 © ©@ ™M NOA T e > 00:27 @ M NGO A F ol X

7 MINUTE 7 MINUTE

WORKOUT CALENDAR WORKOUT CALENDAR

2024 Apr ~ B 23:31 Start

1 minute

Round:1-0

Sun Mon Tue Wed Thu Fri Sat

1 2 3 4 5 6
7 9 10 1 12 13 Weight +
14 15 16 17 18 19 20 kg
48.5
21 22 23 24 25 26 27 48
47.5
28 29 30 47
46.5
46
1 1 1
45
445 Ape
26 28 30 01 03 05 07 09 11 13 15 17 19 date
. Weight [  Annual average
48.00KG
L
Current 45.00 kg
00:00 0 1 Heaviest 48.00 kg
Duration Pause Repetitions Lightest 45.00 kg
(a) (b)
Figure 230(a)(b) Workoutprogress tracking report details
iv. BMI Calculator

7 Minute Workout app has integrageBMI calculator which requires user to

input their weight and height to calculate their body composiinoiex. This

calculator aidsto nt er pret wuserdéds body composition
into different categories such asderweight, healthy weight or overweight.

Hence, users can monitor their body health along with the fithess workout

together to achieve a healthy lifestyle. In addition, the calculator is designed

with inclusion of different measurement units such as kilograms, pounds,

centimetes and inches which increase user experiences by catering to a wider

user 6s needs.
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00:29 @ ™

0022 @ ™M NOA Rl &

7 MINUTE

WORKOUT CALENDAR

47.5

47

46.5

46

455 ' WEIght
45 -
e Aox 48.00 KG ‘,“{
26 28 30 01 03 05 07 09 11 13 15 17 19 date
Weight M  Annual average Helght
Current 45.00 kg —
160.0 CM ‘ IN
Heaviest 48.00 kg ;
Lightest 45.00 kg
CANCEL SAVE
BMI(kg/m?)
18.49

15 16 18.5 25 30 35 40

Underweight

EDIT

(a) (b)
Figure 231(a)(b) BMI Calculatorof the app

2.2.7 HomeWorkout T No Equipment

The Home Workoutapp is a highly rated app that offers a library of daily

workout plans that allow users to maintain their fithess and gain muscle at home

without having to visit to the gymWith this app, users can achieve
comfortability in their own home without any time constraiméso, the

exercises are designed by experts that are carefully curatedosuseg o al s wher e
they can see a noticeable changes in their body within few weeks. Hence, users

can maximize the results under the application whgobvides motivation

during their fitness journeyl he key features of the fithess app are as follows,
accompanied by explanations:

I. Data Input
ii. WorkoutRecommendation
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iii. WorkoutLibrary
iv. WorkoutInformation

V. BMI Calculator

I Data Input
Home Workout app offers a data input features, where users need to prompt in
the data including gender, body focus area, main goals, weight, height and
fitness level. These details will be summarized to create a personalized workout
plan according to usepreference. The figure below depicts the data input
features where user provide gender and body focus area to generate customized

workout plan.

—— S 0152 © NGRS ol *
— Skip < i Skip
What's your gender? Please choose your focus area
Let us know you better
Full body
Arm
Abs
Butt
Leg
NEXT NEXT
(a) (b)
Figure 232(a)(b) User6s data input to generate
solutions

ii. Workout Recommendation
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On Home Workout app, after users provide data input , the app will come out
with workout recommendation according to user goals, as seen in the figure
below, where the app will prescribe lower body workouts when a user choose

leg as their body part focusidng the data input process.

01:53 © NOA R o *

Q
o
Your plan is ready!

We have selected this plan that suits you
best

LOWER
BODY 7X4 2
CHALLENGE /

In just 4 weeks, power up your legs, boost
lower body strength, and enhance your
overall strength!

START NOW

Go to homepage

Figure 233 Workout recommendation based on workout desired goals

iii. Workout Library
The app has included a wide range of workouts, containing categories of classes
according to fitness level with different body focus ardas allows users to
progress with their workowccording to their choices to maximize the result on
workout and guarantee a welhiitiated fitness journeyThe app's extensive

workoutlibrary is shownin the graphic below.
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02:08 © @ NOA Tt X

HOME WORKOUT w PRO?

LEG BEGINNER

26 MINS=23 EXERCISES

INTERMEDIATE

29'MINS - 2] EXERCISES

AB;"NTERMEDIATE

CHEST
INTERMEDIATE

15 MINS - 14 EXERCISES

Figure 234: Workout library page of the app

V. Workout Information
The app has integrated a wide range of workdatmation section where users
can access comprehensive informations and descriptions about the workout
class includinghe workout name, introduction and exercises included in the
workout.Additionally, users may learn more about the specifics of each activity
in theworkoutclass by clicking on each one, which provides information on the
exercise's lengthyritten instructionsbody emphasis region, and videégyure

below illustrates the detailed information of a workout class.
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BELLY FAT BURNER HIT

BEGINNER

High-intensity belly fat burning workouts with
afterburn effect. Keep burning calories even after
training!

| Introduction

Belly fat burning HIIT alternates intense exercises with
less intense recovery periods
Combine abs workout with HIIT, you can melt away

excess fat fast and make your six pack visible easily.

Your body even keeps burning calories in the next 24

hours of your exercise (After-burn Effect)!

I 14 mins * Beginner

BUTT KICKS

2
.
.

How to do

m MUSCle

DURATION 30s

INSTRUCTIONS

Stand up on the floor, then run in place while
kicking your heel up to touch your butt with each
step.

Try to do it as fast as you can. It's a great
exercise for the gluteus and hamstrings.

63

FOCUS AREA
<
a BUTT KICKS ® Glutes ® Quadriceps
(a) (b)

Figure 235(a)(b):

V. BMI Calculator

Workout information page of a workout class

Home Workout app has integrate a BMI calculator which requires user to input

their weight and height to calculate their body composition index. This

calcul at or ai

ds

to interpret

user 6s

into different categories sh as underweight, healthy weight or overweight.

Hence, users can monitor their body health along with the fithess workout

together to achieve a healthy lifestyle. In addition, the calculator is designed

with inclusion of different measurement units such kdlograms, pounds,

centimeters and feet which increase user experiences by catering to a wider

userod6s needs.

body



BMI
Weight
s
65 o O kg
63 64 ‘ 66 67
Height

g
165..

150 160 ‘ 170 180

Figure 236: BMI Calculator of the app
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2.2.8 Comparison between Existing Similar Mobile Applications

App name Fitbod Workout | 30 Day Fitnes$ Fiit Fitness Buddy:| FitOn 7 Minute | Home Workout No
& Gym Planner | Home Workout Gym Workout Workout Equipment
Log
Features
Data Input Yes Yes Yes Yes Yes No Yes
Workout Filtering Yes Yes Yes Yes Yes No No
Workout Yes Yes No No Yes No Yes
Recommendatior
Workout Yes Yes Yes Yes Yes Yes Yes
Information
Workout No No Yes Yes Yes No No
Searching
Workout Yes No No Yes No No No
Customization
Workout Library No Yes Yes No Yes Yes Yes
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Progress Tracking Yes No No No No Yes No
Report

Al gym No No No No No No No
equipment
recognition

Calories No No No No No No No
calculator

BMI calculator No No No No No Yes Yes

Nutritional intake No No No No No No No
information

Table 21:

Comparison between existing similar mobile applications
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All'in all, each of the applications offered a special and useful features
that makes them stand out from other applications. However, there are a few
drawbacks of these 7 fitness applications, where the features shown below will
be taken into account famplementation when developing the applications.

These features includes:

I Al gym equipment recognition
il. Calories calculator

iil. Nutritional intake information

2.3 Software Development Methodologies Review

David Young (2013) explained that a software development methodology is a
way of overseeinga software development project, where it addraasters

such as deciding which features toib¢he current versiorgeciding when to
release theoftwale, assigning task to people and execute tedindollowing

the methodology, it assist developers in matching their workflow and
characteristics of their products with its functional goalsere are various of
software development methodology that comes witlovwis pros and cons.
Hence,choosing the right software development methodology is crucial to
maximize the success of project as it creates a solid foundation and guidelines
for the whole development process. In this sectitre review of 4
methodologies, which are Waterfall, Rapid Application Development (RAD),
Prototype and Spiral Model will be conducted before determine on the final

methodology.
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2.3.1 Waterfall Methodology

Reqguirement
Analysis

| Design

—pe| IMmplementation

p Testing

» Operation and
Maintenance

Figure 237: Waterfall Model Adenowo, A.A. and Adenowo, B.A.,
2013

Adel Alshamrani and Abdullah Bahatté®015) stated that the waterfall model

is theancient andwell-known SDLC model.Bassil (2012) mentioned that the
waterfall approach is sequential software development process whideds

in downward directionmuch like waterfall The progress used flow from

one phase to anothbut only proceeds if each phases are thoroughly defined
and completed befommoving onto thenext phaseHence,the approach had
restricted the process to go back to the previous phase and allow changes in it
(Pargaonkars. , 2023)

According to the figure 37, there are five phases in the waterfall
model which comprises of requirement analysis, design, implementation,
testing, operation and maintenanetere each phase will have its own duration
based on its goals and depends on previous phase to proceed. Balaji and
Murugaiyan (2012gaffirmed thatthe defects will be found very late as testing
team is not involved from the beginning of the project, but only involved in
testing phase. In such case, a defects will not be identified until the testing phase

is reached, which leads to a subpar desighleamgthy project timeline.
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Aditionally, the waterfallapproach works well for small software
projects when the project manager and the team can simply and precisely plan
and the project owner has well specified requirements. The project team can
resume work and begin a new phase upon approval.

The following table depicts the advantages and disadvantages of the
Waterfall model.

Advantages Disadvantages

Suitable for small projects wit| Not suitable for complex and

simple and well defined goals uncertainty high risk projects.

Simple and easy to implemethtie to| Not flexible to reverse to previou

rigidity of model. phase and make changes.

Each phase hatefined goals due t| Challenging to establis
well arranged plans and proced( specifications for everything sing
which should be followed. (Kanna| the project requirements are alwg
Jhajharia es. el, 2014) changing.(Kannan, Jhajharia es. ¢
2014)

Uses clear structure and do 1 Time consuming and higher cost d
overlap to thedelay of testing until the lag

phase of project.

Requirements and goals are set ef No feedback to identify error
in the project. (Chandra, V., 20156

Table 22: Advantages and Disadvantages of Waterfall Model
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2.3.2  Prototype Methodology

Prototyping
/ \. Customer Approval

i Customer
Requirement X ; ﬁ
Analysis —9 Design Evaluation
Develop
Review and
Refine \l/

Test

N

Release

Figure 2.38: Prototyping Model (Anon, 2022)

The Prototyping model ia popular approacim which the process oflesign,
prototyping, customer evaluation, review and refireecarried out concurrently,
and they are all repeated in a cycle until the system is completedrand
acceptable prototype is achieved (Senarath, 2021). The process is an iterative
approach that involve both thuserand developer to trial and error by refining
the specifications through communicatiéwcording to the figure 28above,
the initial prototype of théttle functional system mockp will be created and
presented ttheuser where they respond to offer feedb&twvever, sometimes
issue arises when system does not meet the satisfactionusethéience, user
will voice out to provide feedback or propose new ideas that can be collected
and provided to the developer which are usefuéfrnement and adjustment to
producea second prototype with more features (Dennis et al4)2Uhis cycle
of the procesdgoesn't end until the sponsor, analysts, and users concur that the
prototype has sufficielyt meet the requirenmés. Once done, a final system is
developed and deployed based on the approved final protatymrwise, the
project will proceed to next phase instead of producing a new prototype.
According to Despa (2014), prototype methodology has claimed to be
the bestmodel as the prototypes can be build quickly, and most of the time, the

standard practices for programming are ignored. In addition, this methodology
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is mainly suitable for large software projects as well as for novel innovations
and software projects of this type that have never beem created before
(Soobia.et.al.,2019).

The table below shows the advantages and disadvantages of Prototype

methodology.

Advantages

Disadvantages

Actively involve users to provid
feedback and suggestions on
prototype.

Time consuming as it take seve
prototypes to

ultimate need¢Chandra, V., 2015

Flexible as new requirements can
easily accommodate(Chandra, V.,
2015

Too much variation in requiremen

causes poadocumentation.

Higher users satisfaction

Users may get confused in t

prototypes and actual

(Senarath, 2021).

syster

Able to detect error in early phase.

May increase the complexity of tf

system due to addition ¢

requirements.

Quickfeedback from use(Senarath

Degree of uncertainty in the numh

2021). of iterations
Table 2.3: Advantages and Disadvantages of Prototype methodology
2.3.3 Rapid Application Development (RAD)M ethodology

MODULE 1

Dranbaprmgr Teiting Fadbach

MODULE 2

Resenrch Plarning b gration

Development Testing Feedback

MODULE N

Development Testing Feedback

Figure 2.3: Rapid Application Development (RAD)ethodology

(Despa, 2014)
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The Rapid Application Development (RAD) methodology was initially
presented by James Martin in 1991. He prioritized quality and speed over cost
in the development process in an effort to transcend the constraint of traditional
development lifecycle (BergeBeynonDaviesand Cleary2004). Its made to
maximize the benefits of robust developing software that has lately advanced.
The RAD model is centeredn the user involvement and prototyping,
essentially condensing all the phases into a short and iterative development
cycles. Hencethis approach promotes efficacy and sadtrecting, which was
viewed as &olutionfor perceived shortcomings with thraditionallifecycle.

The RAD methodologycovers 3 stage and 4 stage cycles4 Biage
cycles, it comprises of requirement planning, user design, construction and
cutover (Fazal2020).1t also employs that the development cycles are-time
boxed and multiple cycles of development can be done simultaneously as
depicted in the figure abovBy using the notion of prototyping, this approach
focus on collecting user requirements and involve them in early testing process.
Hence, user may swifly acquire a prototype application fréxd Rnd have a
better understanding of the system to recommend changes that will almost
certainly bring the system closer to what is required

Requirementplanning and user design antegratednto an iterative
activity in the threestage cycle(Fazal, 2020). The modeiccelerate task
completion without sacrificing customer satisfaction by prioritizing highly
iterative design andonstructionphases over extensive planningfaet, only
up to 30% of the overall work in RAD is devoted to the requirements,
specification, and desighext, the prototyping and construction phases may be
repeated until users are satisfigith the requirements batacknowledgd as
a complete product.

According to Despa (2014), this methodology works well for smaller
scope projects that are created by small teams. However, it might not be as
appropriatdor largerscale projects and intricate taslssthe prototype are more
expensive when they become harder to extend.

The table belowllustrated the advantages and disadvantages of RAD

methodology.

Advantages Disadvantages
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Actively involve user for feedbac
which enhance high user satisfacti(

Requires numer o

increasdaheprocess complexity

Reduce cost anchitigate failure risk
by including users in early stage
development
2011).

cess (Ge a mhb

Possible to miss and overlog
important requirement due to rag
project iteration pace e a mb

2011).

Suitable for small teams with smg

project scope.

Not suitable for large and complé

projects.

Able to develop quick iteration thg

leads to time saving.

Requires skilled and experienc

team.

Enhances reusability on prototype

Lack of scalability in final product i

the model is created as a compl
application from the start rather th

a prototype.

Table 24: Advantages and Disadvantages of RAD model

2.3.4 Spiral Model

Planning
estimation
scheduling
risk analysis

Modeling

analysis

design

Depl
o _oymem Construction
delivery d
coaqe
feedback
test
Figure 240: Spiral Model ( Pressman, 2009)

The spiral model was initially proposed by Boehm that claims to be a crucial
model in software development life cycle (Doshi, 202Ihe model is
represented by a spiral that begins in the center and spirals outward in a
clockwise manner, with each round of the spiral representing a stage in the
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process(Sommerville, 2015)According to Pressman @R9), a spiral model
consist ob task regions which comprises of customer communication, planning,
modelling, construction and deploymerst depicted in the figure above.

By using the spiral approach, the software is produced in a sequence
of incremental releasesccording to the phaseBuring the early stages
product specification may be developed after the first circuit of the spiral
prototypes and increasingly more advanced software versions may be developed
after consecutive circuits of the spifalring subsequent iteratiotmedesigned
system result in ever more comprehensive vessi@gtressman, 2009).he
project plan is modified after each transit throughpia@ning regiomwith users
evaluation and suggestionstil the software is prepared to be installed in the
live environment. Furthermore, the model places a strong emphasis on risk
analysis and consistently considers a number of options before choosing one to
adopt

Doshi (2021) affirmed that the model imostly employed in projects
that are big, costly and complex to be manadéd model is also proficient in
handling the risk which implement the internal project effectivelich as in
mediumto-high risk projects and those with complex demands.

The following table listed the advantages and disadvantages of Spiral

model.

Advantages Disadvantages

Suitable for big, costly and complg Not suitable for small projeatue to

project. high cost.

Adjustments can be made based| Require an experienced and skill

user feedback and suggestions. | teamto run the model.

Flexible and adapt to changes. Complex due to multiple iterations

the project.

Manage risk effectively. More documentation is needed

compared to other model.

Features are introduced methodica
and development proceeds in f

pace.

Risk of not meeting projecchedule
due to umcertainnumber of phases i

the early stage.
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Table 25: Advantages and Disadvantages of Spiral model
2.3.5 Comparison Between Software Development Methodologies
Methodology/ | Waterfall Prototype RAD Spiral
Characteristic
Flexibility in | Low High High High
requirement
changes
User Low (only High High High
involvement | involve in
early stage)
Speed of Slow Fast Fast Fast
delivering a
product
Experts No Little Yes Yes
required
Risk factor High Low Medium Low
Team size Big Small Small Very big
Project sale | Small Small Smallor Big
medium

Table 26:

Sel ecti

Comparison between software development methodologies

ng t he

correct

met hodol ogy

implementation.To optimize the possible benefits, it is crucial to carefully

consider which approach is most appropriatetfeprojectaseach has pros and

cons of its own.

Hence prototyping methodology will beelected for this project above

alternative approaches for a number of reaséMien it comes to the flexibility

to requirement changes, this model is far more flexible than Waterfall

methodology. This implies that the requirements can be enhanced or change

through a number of iterative process. Other than that, it has a high lergel of

involvement which guarantees that the users are involved in the project to

S

N
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provide feedback and suggestions in order to define projects according to their
requirements.

Furthermore, the speed of delivering a product for prototype model is
in fast pace when compared to other model like Watetfalkddition, the
specialist requiretbr prototypeis little and the model is good handling risk.

The Spiral model requires a very big team size and project scale while the
prototype methodology only requires small team size and project scale. All in
all, we can conclude that prototype methodology is the ideal methodology to be

used in his project.
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CHAPTER 3
METHODOLOGY AND WORK PLAN

3.1 Introduction

The methodology implemented which is prototype methodokogy project
planningwill be explained and discussed in this chapter. A Ganatit and work
breakdown structure are also included for outlining and monitoring during the
whole development procesB addition, the tools used for developing ths
system will be specified in this chapter.

3.2 Software DevelopmeniMethodology

Prototyping
/ \ Customer Approval

i Customer
Requirement .
% D " %
Analysis £sign Evaluation
Develop
Review and

Refine \1/
Test

Release

Figure 3.1: Prototype Methodology ( Anon, 2022)

According to the figure abovéhe prototype methodology ameade up of 5
main prototype process, which are requirement analysis, the iterative loop of
prototype, development, testing and deployment phase. Inside the loop, it
consists of 4 iterative phase which are design, prototyping, customer evaluation
and reviev and refine. The successive phases, each wetimement and

i mproved functionality are repeated

unt i



78

3.2.1 Requirement Analysis

Thefirst step in the prototyping methodology will be the requirement analysis.
For this project, a variety of techniques are employed to collect precise and
useful data. The techniquesed inthis project will be literature review to
review similar existing mobile applicatipsoftware development methodology
and quantitative methodology like questionnatcesollect insightful feedback

from users.

3.2.1.1 Literature Review

A literature review aims to increase understandinghloyoughlyexamne and
analyse the project in order to determine the most effective methods for its
advancementThere are Ziterature reviewgo be carried ouin this project
review similar existing mobile application and software development
methodology.

The first literature review is conducted to analyse the 4 similar existing
mobile applications such as Fitbod Workout and Gym Planner, 30 Day Fitness
Home Workout, Fiit Fitness Buddy: Gym Workout Lod=itOn, 7 Minute
Workout and Home Workout No EquipmentEach mobi |l e applicat
features will be listed and compared to determine the comprehensive features
that a fitness application requires and evaluate the shortcomings of rivals.

The second literature revievaims to analyse the 4 software
development methodologies, including the Waterfall methodology, Prototype
methodology, RAD methodology and Spiral methodology. For each of these 4
approaches, the pros and cons are examined in a comparison table created in
Chapter 2. By conducting this review, it helps to select the best software

devel opment methodol ogy that is most appr

3.2.1.2Questionnaire

The questionnaire is distributed to-20 respondents that comprise of 20

guestions. The questionnaire is divided into 4 sections, including personal
information, preferences and requirements, usability and features as well as
feedback. The divisionofgeet i ons i nto sections aims to

valuable insights in a systematic manner.
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3.2.2 Prototype Iteration

This project selects the prototype model as its methodology. There are four
phases which includes design, prototyping, cust@waiuation and review and
refine. Each phase is continually repeated by evaluating and refining until a

satishctory endoroduct is implemented.

3.2.2.1 First Iteration

In the first iteration, the main priorities will be designing the user interface of
the mobile application to get an overviewtlod app framework and architecture
on how it should look likeHence, a low fidelity prototype design will be created

for the project to visualise the entire system

Design:

In the deign phase, it focus on designing a tfsiendly interface by drafting

the design layout for each screen and determine the screen navigadion
routing Hence, the utilization of Axure RP 9 is included in this phase to get a
visualisation of the design and dynamic screen fldoMareover, the database
requirement and entity relationship will be created and defined clearly. This is
to ensure that thedatabase and user interface are clearly understood and the

development process smoothly progresed.

Prototyping:

The mobile application featurethat have been designeate developed
according to the initial requirements in the first iteratioraking sure that each
feature functions as intended. In addition, the database is createt/iySQi.

for data management such as updating, storing and retrieval of data.

Customer Evaluation:
The prototype created in the previous phase will be showcased to users for
feedback and evaluatioifhe feedback and review are essential to identify

problems, improve and refine the prototype.

Review and Refine:
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The feedbackand review are recorded down for further analyzation and
refinement.Before going on to the next iteration, the prototype is improved

based on these commentsto makesunee user 6 s needs and sati ¢

3.2.2.2 Second lteration

The second iteration emphasize on the features needed for implemeiitagion.
features are separated into two categories: essential features and optional
features. The fundamental CRUD (Create, Read, Update, Delete) activities
make up the core features. The supplementary features, on the other hand, offer
extra functionality like workout information, workout search, workout

recommendation and so on.

Design:

In the design phasell necessary featur@s the user interfacare listed down

and drafted. The overall design of the mobile application interface is further
optimized, including layout and contrast to enhance user experience across

devices.

Prototyping:

Thefirst prototype will undergo second iteration for additional implementation.

All features that have been specified are incorporate during this iteration to
make sure each feature functions as intended and is connected with the database.

Customer Evaluation:

The prototype created in trsecond iteratiorwill be showcased to users for
feedback and evaluatiobsers will examine and test each functionality of the
features and provide feedback on how well the prototype woHhefeedback
and review are essential to identify problems, improve and refinsettend

prototype.

Review and Refine:
Similar to the first iteration,he feedback and review are recorded down for
further analyzation angéfinementlin order to ensure that the needs of the user
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are satisfied, the second prototype is updatgd the aidof these feedback
before moving on to the next iteration.

3.2.2.3 Third Iteration

Thethird iteration emphasize on ti#d -powered gym recognitiofeatures for
mobile applicationmplementationThis feature will serve as gym equipment
recognition function to help user to recognize various types ofaguipment

effortlessly.

Design:

The third iteration design process include creating and dradtingecessary
features in tB Al gym equipment recognitioriThe data flow between the
recognition and database is meticulously designed and constructed to guarantee
the ability to recognize the gym equipment correctly.

Prototyping:
This phase includes training the Al gym equipment recognition with training
data to ensure it performs as planned.

Customer Evaluation:

The prototype created in thaird iteration will be showcased to users for
feedback and evaluation. Users will examine and test each functionality of the
features and provide feedback on how well the prototype works. The feedback

and review are essential to identify probleansl requirements that are not met.

Review and Refine:
The feedback and review are recorded down for further analyzation and
improvement. The prototype is then undergo further refineteentake sure

t he us er dnsproveewendlissatisfattobn.
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3.2.3 Develop

The project will proceed to the development stage once the user are satisfied
with the final prototype. In this phase, the mobile application will be developed
accordance with the fingrototype.The mobile application will be developed

using tools like Visual Studio CodElask, Node.jsPython and React Native.

3.2.4 Test

In this phase, several types of testing will conducted throughout the testing

process teevaluatet he mobi |l e applicaincludesarst per f or mi
testing, system testing and user acceptance testing. The purpose of the software

testing is to identify any issue or bugs in the code. The description, data and

predicted results are included in the test ¢asghow the result of the testing,

either pass or failMoreover, 5 users have been chosen to perform user

acceptance testing tensure the mobile application fits the needs and

preferences of thaeser in general.

3.2.5 Release

After completing and passing every testing procadsjal report is created to

document every aspects bdmobidappligationj ect 6 s w
is deployed, users can utilize the mobile application in real world for their own

use, such as searching for workout and exercises.
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3.3 Project Plan
3.3.1  Work Breakdown Structure (WBS)

0.0 Mobile-based Fitness Application with Aowered Gym Equipment
Recognition Integrated
1.0 Project Planning and Requirements Gathering
1.1 Outline Introduction
1.2 Identify importance of study
1.3 Defineproblem statement
1.4 Defineproject objective
1.5 Determine project solution
1.6 Propose project approach
1.7 Specify project scope
1.7.1 Identify target users
1.7.2 Define main module covered for each target user
1.8 Conduct literature review
1.8.1 Review on similar existinghobile applications
1.8.1.1 Study features ofitbod Workout & Gym Planner
1.8.1.2 Study features a0 Day FitnessHiome Workout
1.8.1.3 Study features dfFiit
1.8.1.4 Study features dfitness Buddy:Gym Workout Log
1.8.1.5 Study features of FitOn
1.8.1.6 Study features on 7 Minute Workout
1.8.1.7Study features on Home WorkduiNo Equipment
1.8.1.8 Comparison between the similar existimgobile
applications
1.8.2 Research on software development methodologies
1.8.2.1 Specify the characteristics, pros, and cons of
Waterfall Model
1.8.2.2 Specify the characteristics, pros and cons of Prototype
Methodology
1.8.2.3 Specify the characteristics, pros, and cons of Rapid
Application Development Methodology
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1.8.2.4 Specify the characteristics, pros, and conSpiral
Methodology
1.8.2.5Comparison  between software development
Methodologies
1.9 Methodology and work plan
1.9.1 Determine the most applicable methodology
1.9.1.1Define each phase of the methodology
1.9.2 Create Work Breakdown Structure (WBS)
1.9.2.1 Identify tasks and activities
1.9.3 Create Gantt Chart
1.9.3.1List down the tasks arattivities
1.9.3.2Set starddate and endate
1.10 Conduct fact finding analysis
1.10.1 Construct Questionnaire
1.10.2 Distribute Questionnaire in Google forms
1.10.3 Perform data analysis for questionnaire
1.11 Identify project development tools
1.12 Requirement Specifications
1.12.1 Determine the functional requirements
1.12.2 Determine the noffunctional requirements
2.0 System Design
2.1 Use Case Modeling
2.1.1. lllustrate use case diagram
2.1.1.1. Déine use cases
2.1.2 Compile use case description table
2.2 Design Modeling
2.2.1 lllustrate context diagram
2.2.2 lllustrate Leved data flow diagram
2.2.3 lllustrate activity diagrams
2.3 System Architecture Desig
2.3.1 lllustrate Architecture Design
2.3.2 Architecture Design Explanation
2.4 Al Gym Equipment RecognitioArchitecture Design

2.4.1 lllustrateAl gym equipment recognitioarchitecture design
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2.4.2Al gym equipment recognitioarchitecture explanation
2.5 Rough Prototyping
2.5.1 Ul design
2.5.2 Define routing between Ul
3.0 Protype Implementation
3.1 First Iteration
3.1.1 Design Ul prototype details of each page
3.1.2 Get User Feedback
3.1.3Refineprototype based on user feedback
3.2. Second lIteration
3.2.1. Construct prototype with main functions
3.2.1.1 Authentication Function
3.2.1.2Workout RecommendatidRunction
3.2.1.3Workout Searchingrunction
3.2.1.4Workout FilteringFunction
3.2.1.5Workout Customizatiofrunction
3.2.1.6Workout Data Input Function
3.2.1.7 Workout Progress Tracking Report Function
3.2.1.8 Workout Library Function
3.2.1.9 BMI and Calorie Calculator Function
3.2.2.0 Nutrition Function
3.2.2 Get User Feedback
3.2.3 Refineprototype based on user feedback
3.3. Third Iteration
3.3.1 Construct prototype withl Gym Equipment Recognition
3.3.1.1Prepare training data
3.3.1.2Develop recognition model
3.3.1.3Implement Al Gym Equipment Recognitiiunctionality
3.3.2 Get User Feedback
3.3.3 Improve prototype based on user feedback
4.0 Development
4.1 Develop all module and functions along with its routings
4.2 Develop the authentication function tmes

4.3 DevelopAl gym equipmenfunctions



4.4 IntegrateAl gym equipmentnto themobile application
4.5 Build Database Fohll Functions
4.6 Refine and reduce code duplication
4.7 Improve overall Ul design
5.0 Testing
5.1. Conduct Unit Testing
5.1.1. Create unit test cases
5.2. Conduct System Usability Testing
5.2.1. Create usability test scenario tmers
5.2.2. Calculate and document the results
5.3. Conduct User Acceptance Testing
5.3.1. Create user acceptance test templateders
5.5. Rearrange Documentatio
6.0 Improvement
6.1 Improve mobile application
6.2 Prepare presentation slides
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3.3.2

Gantt Chart
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Figure 32:

Gantt Chart
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3.4 Project Development Tools

This project will make use of a number of development tootduding React
Native, Python, Node.js, Flask, Visual Studio Code,Expo Go and
PhpMyAdmin. These tools aim to facilitate the development process and

optimize the performance of mobile application.

3.4.1 React Native

React Native is an opesource software development framewdhat are
created by Meta ( formerly Facebook) for developing Android mobile
applications Additionally, JavaScript is the core language of React Native and
comes with a JavaScript library for creating user interfattesffers a
fundamental collection of native, platformeutral components including View,
Text, and Image that correspond to the native user interface building blocks of
the platform.React componentsllows developers to increasemk efficiency

by usng JavaScript and React's declarative Ul paradigm to communicate with
native APIs and wrap prexisting native codd.astly, React Native support a
rapid refresh features where developers may receive immediate feedback on
code modifications such as Ul adjustments.

3.4.2 Python

Python is a highevel, straightforward and easy to understand language which
is very popular among developers. Due to its simple basic syntax, Python
promotes readability and increase productivity since there is no complexity of
code. Moreover, this langge has a wide range of library and promote code

reuse due to its module and packages availability

3.4.3 Node.js

Node.jsis anopensource and crogslatform JavaScript runtime environment.

It allows developerdo create dynamic and scalable network applications by
utilizing JavaScript for serveside and clientside code. Moreoveode.js
eliminates the need to manage thread concurrentyizes eventdriven
architecturewhich allows it to handleseveral requests at once with great

efficiency.
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3.4.4 Flask

Flaskis a lightweight frameworkhat allow developers to create app effortlessly
with the help of Flask libraries. It is widely used in mobile application
integration to handle Al related tasks via HTTP request due to its simplicity and

flexibility.

3.4.5 Visual Studio Code

Visual Studio Code is a source code editor that allow developers to refine and
optimize code for building applications. It supportsoanprehensiveange of
programming languageand framework. In this project, visual studio code is

used to create and edit source code for the mobile application

3.4.6 Expo Go

React Native will collaborate with thExpo Goto launch thenative mobile
application on Android devices. With Expo Go, developers can exposed to the
screen, navigation, user interface and component of the mobile application.
Moreover,it allows developers to view changes in their code immediately
making it a crucial tool for quick mobile development.

3.4.7 PhpMyAdmin

PhpMyAdmin is a free softwaministration toolshat is designed to manage
and work on databases such BySQL and MariaDB.It supports numerous
operatios such asCRUD and queries including column, table and relations that
allow users to execute. In this project, MySQL and phpMyAdmin are used to

manage the databases.
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CHAPTER 4

PROJECT INITIAL SPECIFICATION

4.1 Introduction

This chapter mainly devoted to the project specification which covers both
functional and non functional requirements, illustration of use case to show the
interaction between user and system as wallsascase descriptiots explain

how users will carry out tasks on the sysiardetailed.

4.2 Facts Finding

In this section, the results of data analys&sediscussed according to the data
collected from questionnaireBhis survey include 40 participants in total with
agecategories of teenagers, adults and seniors, comprising of different gender.

Age categories:
40 responses

@ Teenagers ( below 20)
@ Adults (21 and above)
© Seniors (50 and above)

Ny

Figure 4.1: Age categories of respondents

Gender
40 responses

@ Male
® Female

Figure 4.2: Gender of respondents
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There are 2 questions to gather respo
shown in the figure 4.87.7% of the respondents fall under age categories of
adults with age 21 and abov&.2%6 under teenagers with age below Rone
of the respondent&ll under senior categories with age 50 and above. Among
these respondents2.8% were male respondents aBd.3% were female

respondents as seen in the figure 4.2.

How would you rate your current fitness level?
40 responses

@ Beginner
@ Intermediate
Advanced

Figure 4.3: Fitness level of respondents

The third to welfth questions of the survey mainly foedson the
preferences and requirements of the respondents towards the application. The
third question airmedt o det er mi ne respondewérds curren
categorized into beginner, intermediate and advanced. According to figure 4.3,
it wasevident that the majority of the respondeB8%) wereatbeginnetevel,
while 42.5% of the respondentgereat intermediate leveland only7.5% were
at advanced levehs a result, itouldbeseenthatbeginnetevelwasthe current

fitness level among all the respondents.
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Have you used any platforms or applications for workout?
40 responses
@ Yes
@ No
Figure 4.4: Platform or application used for workout among

respondents.

By referring to figure 4.470% of respondents claimed that they had
used any platform or applications for workout purposes while the r&&Pof
of respondentslid not utilize any of them. Hence, it could be seen that

application or platform utilization is essential for respondents ikiwg out.

How important is it for you to have a mobile fitness app?

40 responses

20

15 16 (40%)

12 (30%)

10 (25%)

Figure 4.5: Importance of mobile fithess app for respondents.

The next questioraimed to determine the importance of utilizing
mobile fitness application among respondents. Based on the figuréhd.5,
majority respondents4(%) rated the importance at the scald t§ express the
importance of having mobile fithess app for workout purposes. Thewsaale
followed by %, 10%, 2% and0% of respondents which beliav¢hat the
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mobile fitness applicatiowasnot important at allTherefore, itcould shown
that mobile fitness apywasimportant for respondents.

How often do you exercise in a week?
40 responses

@ Less than once a week
@® 1-2 times a week

3-4 times a week
@ 5 or more times a week

\4

Figure 4.6: Frequency of exercise weekly among respondents.

The sixth question mainly aialto gather information on repondents
exercises frequency in a wedky referring to the result shown figure 4.6, it
wasseen tha#5.%% of respondents exercis€ltimes a weekpllowedby 30%
of respondentghat exercises 3 times a week, 5% of respondentshat
exercisé less than once a week an@% of respondentthat exercise 5 or
more times a weeldence the conclusion made showimat the majority of the

respondents prefer exercis 1imes a week.

What time of day do you prefer to work out? (Select all that apply)

40 responses

Morning

Afternoon

Evening 26 (65%)

30

Figure 4.7: Preferred day to workout among respondents.

The next questions aimed to determine the preferred time to workout

among respondents. According to the results in figure 4.7, the majority of
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respondents @xb) voted evening as their preferred time for workout, folkxv
by afternoon and morning, whiclodk up only 27.5% and 15%of the
respondentddence, itcould besummarised that respondents prefdevening

as their workout day.

What are your primary fitness goals? (Select all that apply)

40 responses

Weight loss
Muscle gain 21 (52.5%)

Overall health improvement

Stress reduction

25

Figure 4.8: Primary fitness goals of respondents.

The following questionsvere mainly focused on the primary fitness
goals of respondents. According to figure 4.8, it could be observed28t 5
of the respondents consider muscle gain as their primary fithess goals, following
by 45% of weight loss, 37.5% of overall health improvemerand 22.8% of
stresgeduction. Therefore, it could be conclddbat the muscle gawasthe

main option to be considered as primary fithess goals among respondents.

How do you currently track your fitness progress?
40 responses

@ Paper and pen

@ Fitness app
No tracking

@ Photo taking

Figure 4.9: Fitness progress tracking method withéispondents.
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This question aird to determiner e s p o npteferrdd btrsess
progress tracking methdd track their fitness progresas seen in figure 4.9,
52.8% of respondentsndicated that they usdefithess appas their fithess
progress tracking method, wh#@.5% of respondenteportedhat they @ not
track their progressMoreover, one of the respondentsilized the photo
trackingmethodand paper and pen method to track their fithess progress.

Do you utilize any equipment or tools during workout?

40 responses

@ Yes
@ No

Figure 4.10: Utilization of equipment or tools during workout among

respondents.

The subsequenguestion focusd on indicating respondents on any
utilization of equipment or tools during their workout sessions. As depicted in
figure 4.10,70% of respondentseported utilizing equipment or tools during
workout session whil&0% do not. Hence, iwas apparent that most of the

respondents workout with equipment or tools.

How often would you like to receive progress tracking updates and insights on your fitness journey?

40 responses

@ Daily
@ Weekly
Monthly

Figure 4.11.: Progress tracking updates and insights among respondents.
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The next question indicadeon how often would respondents like to
receive progress tracking updates and insight along the fitness journey. As
depicted in figure 4.1165% of respondents choaseeekly, follow by22.5%
of daily and12.5% ofmonthly. As a result, ivasreported that weekly progress
tracking updates and insightowld be the most optimum choice among

respondents.

How likely are you with inputting personal data (e.g., age, gender, weight, goals) into a fitness app?
40 responses

@ Very likely

@ Likely
Neutral

@ Unlikely

@ Very unlikely

<

Figure 4.12: Personal data input among respondents.

The last question of this section focdsen how likely respondents
would be by inputting personal data into a fithess application. According to
figure 4.12, it hd reported that majority of the responder®s8%) choosd very
likely, followed by 30% ofneutral, 25% of very unlikeland 1% of likely.
None of the respondents chodsenlikely. Therefore, this indicatk that
respondentw/erelikely to input personal data into fithess applicationdonore

accurate results.
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What features do you find essential in a fitness and wellness app? (Select all that apply)

40 responses

Data input (eg: gender, age) 30 (75%)
Workout recommendation
Workout filtering

Workout information 28 (70%)
Workout searching

Workout customization

Workout library 18 (45%)
21 (52.5%)

19 (47.5%)

Workout progress tracking report

Nutrition intake information

Calories/ BMI calculator

Figure 4.13: Essential features in fithess application among respondents.

The last section of the survey contilfive questions thavas mainly
focusedon the usability and functionality of the application. Based on figure
4.13, itwas apparent that the most essential features among the respondents
were the workout recommendationfollowed by data input, workout
information, workout searching, workout filtering, workout customization and
calories/BMI calculator, workout progress tracking report, nutritional intake
information and lastly workout library.

Would you use a feature that recognizes gym equipment and provides guidance on proper usage
through Al technology?

40 responses

® Yes
® No
Maybe

y

Figure 4.14: Al gym equipment recognition featuraslization within

respondents.

The subsequentquestion&@dit o gat her respondent ds f e
utilization of Al gym equipment recognition features. As shown in figure 4.14,
87.%% of respondents voted that theypwid utilize this featurethat aided in
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recognizing gym equipment apdovidingguidance through Al technolog¥$0%
of respondents voted maybrd 2.5% of respondents voted Ag.a result, this
could be concludedhatthe majority of the respondentgerewilling to accept
and utilizel this Al gym equipment recognitiofeatureduring their workout

session.

How likely are you to switch the app if an app offers superior Al-powered equipment recognition

features?
40 responses

20
19 (47.5%)

12 (30%)

8 (20%)

Figure 4.15:  App switching

The next question focud®n how likely the respondemnigould be in
switching the app if an apgfferedsuperior Atpowered equipment recognition
features. B referring tothe results irFigure4.15, it could be reported th&7.5%
of the respondents rated very likely at the scale éblmwed by 30%,20%,
2.5% and 0% . Hence, this indicdtthat respondentserevery likely to switch

app due to the superior Al gym equipment recognition features.

How important is accurate equipment recognition to your gym experience?

40 responses

20

18 (46%)

15 (37.5%)

5 6 (15%)
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Figure 4.16: Importance of accuracy in gym equipment recognition

among respondents.

This question aied t o coll ect respondent 6s I nf
importance of gym equipment recognition accuracy. As shown in the figure 4.16,
it is seen thati5% of the respondents rated very important at the scalg of
followedby 37.8%, 15%, 2.5% and 0%. Therefore, thisovesthat accuracy in

gym equipment recognitionasi mpor t ant to respondentds gy

Would you prefer guided workouts like video demonstrations or written instructions in a fitness app?

40 responses

@ Yes
® No

Figure 4.17:  Availability of guided workouts amongspondents.

The last questionof this section aimd to determine whether
respondents would like to prefer guided workouts like video demonstrations or
written instructions in the fitness app. As depicted in the figut@& 97.5% of
respondents preféiheavailability of guided workouts while the restzb6%do
not prefer. As a result, this indicated that the guided workout sleaidtn the
fithess app to ease respondents in workout out effectively.

4.3 Functional Requirements

Thefunctional requirement®r mobile fitness applicatioare listed as below:
1. Theappshall allow existing users to log in with their email and password.
2. Theappshall allow new users to sign up for an account by using name,

email passworgdgender and age.
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3. Theappshall allow users to enter data input for personalized workout
solutions.

4. The app shall generate personalized workout solutions as workout
recommendation to user based on user input.

5. The app shall allow user to filter and display filtered workout results
based orvarious criteria.

6. The app shall display detailed workout informatioruser.

7. The app shall allow users to create, edit or delete workout customization.

8. The app shall provide access to user on workout library with
comprehensive exercises and workouts.

9. The app shall allow users to search functionality with relevant keywords.

100.The app shalll track and displ ay
generate progress report to user.

11.The app shall allow users to input their dayausing BMI calculatom
order to calculate body composition index.

12.The app shall allow users to input their datausing calories calculator
in order to calculate daily calories needs.

13.The app shall display nutritional intake anfhation on daily
recommended nutrient intakeusers.

14.The app shall display user profile information.

15.The app shall allow users to edit data input in user profile.

The functional requirements for Al gym equipment recognition:

1. The gym equipment recognition shall displagme, guidance or

instructions to user after scanning.

Non- Functional Requirements

The nonfunctionalrequirements for mobile fitness application are outlined as

below:

1. Integrity. The app shall validate user input by display error mes$age
incorrect input format was given.
2. Usability: The app shall have an appealing, dgendly, simpleto-use,

and understandable interface as well as a clear navigation.

user o
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3. Performance: The app shall be quick and highly responsive upon user
request.

4. Reliability: The app shalbe operated continuously over time without
any crashing or interruption.

5. Flexibility: The app shall allow multiple users to access simultaneously.

4.5 Use Case Diagram

ucWellFit mobile fitness application/
WellFit mobile fitness application

Login Account
Filter and Search
/ Workout
==
Existing user.
View Workout
Library

2

User

A

Capture Gym
Equipment

Manage User Profile

I @

‘Customize Workout
Track Workout
Progress
Calculate Calories § N
View Nutritional
Calculate BMI Intake Information

View Workout
Recommendation
Input Data
t — Register Account
New user

Figure 418: Use Case Diagram

L«include»

4.6 Use Case Description

Use Case Nam®&ggister Account| ID: UCO1 | Importance Level: High

Primary Actor: New User Use Case Type: Detailed, Essential
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Stakeholders and Interests:

New usefi wantsto registertheir accountonthemobile fithess application.

Brief Description:This use case describes how new user register an ac

via the mobile fitness application.

Trigger: When a new user wants to register for new account in the n

fitness application.

Relationships:
Association: New User
Include: Input Data
Extend:-

Generalization:

Normal Flow of Events:

1. A new user clicks on the MnRe
the application to register a new account.

2. The system allow new users to enter required information su
name, emajlpassworgdgender and ager creating a new account.

3. The system validates on the input from the user.

4. Once the user input is validated, the system creates the user a
based on the user information provided.

5. The systemredirects users talata inputpage with their accour

registered.

Subflows:

None

Alternative/Exceptional Flows:
la. The system displays an error message if the account is already e

input for name, email or password is invalid.

Table 4.1: Use Case DescriptidnRegister Account

Use Case Naméogin Account ID: UC02 | Importance LevelHigh
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Primary Actor:ExistingUser Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing useii Users with existing account wants to login to their accour

the mobile fitness application.

Brief Description: This use casedescribeshow existing userlogin to the

accountvia the mobile fitness application.

Trigger: The existing user wants to login to their account in the mobile fit

application.

Relationships:

Association:ExistingUser
Include:-
Extend:-

Generalization:

Normal Flow of Events:

1. Thesystemallow existingusergo login totheir accountdy
clicking on the ALogino butt
the application.

2. The system allow existing users to enter required information s
as email and password for login to the application.

3. The system validates on the user inputs. Perform subflow
3.1.

4. Whentheaccounis validatedsuccessfully, the systeatlowsusers
to login to the application.

5. The user is allowed to access the home page with their accoun
logged in.

Subflows:

3.1 The system will search for user email and password in the databas

3.2 The systemetrieves user records from the database.
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Alternative/Exceptional Flows:
la. The system displays an error message if the account already exis

input for name, email or password is invalid.

Table 4.2: Use Case DescriptianLogin Account
Use Case Naménput Data ID: UC03 | Importance Level: High
Primary Actor: New User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing useil New users whavantsto input their data into the mobile fitne

application.

Brief Description: This usecasedescribeshow new uses provide persona
input data into the mobile fithess application for personalized wor

solutions.

Trigger: When a new user wants tonput data into the mobile fitnes

application.

Relationships:
Association: New User
Include:-
Extend:-

Generalization:

Normal Flow of Events:

1. Thesystemprompt user to provide input for each details such as
workout goals, body focus area, gendkirration, frequencgnd so

on.

2. Thesystemvalidates on the user inputs. Perform subflow 2.1.

3. Thesystemgenerate workout solution after user input based or]
user preferences.

4. The user is then directed to theme page to view personalized

workout.
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Subflows:
2.1 The system will store user inpotthe database.

2.2 The system will retrieve usercordso generate workout personalizatid

Alternative/Exceptional Flows:

la. The system displays an error message and does not proceed to n

input if the user do not provide data input for the required fields.

Table 4.3: Use Case Description: Input Data

Use Case Name: View Workout | ID: UC04 | Importance Level: High

Recommendation

Primary Actor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing useri Existing users who wants to view personalized work

recommendation after data input.

Brief Description: Thisuse case describeshow existing user can viev

personalized workout recommendation after data input.

Trigger: The existing user wants to view personalized work

recommendation after data input.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:
1. Thesystem prompt existing user to workout recommendation se
after data input.
2. The system allow existing user to view personalized wor

recommendation after user input.
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3. The user perform the selected workout based on the wot

recommendation in the mobile fitness application.

Subflows:

None

Alternative/Exceptional Flows:

None

Table 4.4: Use Case Description: View Workout Recommendation

Use Case Name: View Workout | ID: UC05 | Importance Level: High
Library

Primary Actor: Existing User Use Casdype: Detailed, Essential

Stakeholders and Interests:
Existing usefi Existing users who wants to viemorkout library to explore

various types of exercises.

Brief Description: Thisisecasedescribesiowexisting user can vieworkout

library to explore various types of exercises in mobile fithess application.

Trigger: The existing user wants to viewvorkout library that contain

comprehensive workout exercises.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:

1. Theapplication presents the user with comprehensive workout

exercises.

2. The application allow user to browse through the workout library
select specific workout.
3. The application displays detailed workout information such as

instructionsmotion guidance@nd descriptions about the selected
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workout exercises in workout library.
4. The user may perform workout based on selected workout exe

from the library.

Subflows:
None

Alternative/Exceptional Flows:

None

Table 45: Use Case DescriptianView Workout Library

Use Case Name: Filter and Sear{ ID: UC06 | Importance Level: High
Workout

Primary Actor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing useri Existing users who wants to view information of a cer

workout.

Brief Description:This usecasedescribediow existing users filter and sear

workout in the mobile fithess application.

Trigger: Theexisting user wants to view workout information in the mo

fitness application.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:
1. The user provide workout keywords on the searching textbox.

2. The user applies filters to the workout list. Perform subflow 2.1.
3. The user submihe empty search filter textbox. Perform subflow
3.1.
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4. The system displays a list of relevant workouts based on the g
and filter options.

Subflows:
2.1 Users select workout choice
button.
3.1 I f user wish to remove the

remove applied filter.

Alternative/Exceptional Flows:

The system prompt an error message if no relevant workout is found.

Table 46: Use Case DescriptidnFilter and Search Workout

Use Case Namé&/iew Nutritional | ID: UCO7 | Importance Level: High

Intake Information

Primary Actor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing useri Existing users who want to view the nutritional intz

information in the mobile fithess application.

Brief Description: Thisuse case describeshow existing users view th

nutritional intake information.

Trigger: Theexisting user wants to view nutritional intake information as ¢

nutritional intake in the mobile fithess application.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:

1. The wuser clicks on the HANutr

information.
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2. The system redirects user to the nutritional intake information pé
after user clicks on the button.

3. The system displays the detailed information of the nutritional inf

Subflows:

None

Alternative/Exceptional Flows:

None

Table 47 : Use Case DescriptidnView Nutritional Intake Information
Use Case Nam&ustomize ID: UC08 | Importance Level: High
Workout

Primary Actor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing usefi Existing users who want to customize workout accordin

their own preferences.

Brief Description: Thisuse casedescribeow existing users customize tt

workout solutions.

Trigger: Theexisting user wants to customize the workout according to

own preferences in the mobile fithess application.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:
1. The user clicks on the nfnCust

2. The system redirects user to workout customization page after v

clicks on the button.

3. The system displays users with option to customize their workot
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solutions.

4. The users create specific exercises and adjust parameters for tH
workout customization.
5. The user finalizes and save the customized workout by clickin

fiSaveodo button. Perform subfl

Subflows:

5.1The customized workout is saved into the database.

Alternative/Exceptional Flows:

If users wish to edit their customized workout, tinegy modify the saved
workout for adjustment.

I f users wish to delete their c

button.

Table 48: Use Case DescriptionCustomize Workout

Use Case Name&alculate BMI ID: UC9 Importance Level: High

Primary Actor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing useii Existing users who want to calculate their body compos

index with BMI calculator.

Brief Description: Thisuse casedescribeshow existing users calculate tf

BMI in the mobile fitness application.

Trigger: Theexisting user wants to calculate their body composition inds

the mobile fitness application.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:
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Normal Flow of Events:

1. The system prompts user to choose measurement unit for weigl
height.

2. Thesystem prompts user to input their weight and height.
3. Theuser enters their weight and height into the BMI calculator.

4. The system cal cuwlcaxtogditnige tws ¢
height input.

5. The system displays the BMI
BMI category.

Subflows:

None

Alternative/Exceptional Flows:
la. If users wish to edit their weight and height, they may modify the
value to recalculate the new BMI.
l1b. The system will prompt erro

are invalid.

Table 49: Use Case DescriptionCalculate BMI

Use Case Nam&alculate ID: UC10 | Importance Level: High

Calories

Primary Actor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing usei Existing users who want to calculate their daily calories in

with calories calculator.

Brief Description: Thisuse casedescribeshow existing users calculate ftf

daily calories intake in the mobile fitness application.

Trigger: Theexisting user wants to calculate their daily calories intake i

mobile fitness application.
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Relationships:

Association: Existing User
Include:-

Extend:-

Generalization:

Normal Flow of Events:

1.

The system prompts user to choose measurement unit for weigl
height.

2. Thesystem prompts user to input their weight and height, age,
gender and activity level.
3. Theuser enters their input into the calories calculator.
4. The system calcul ates the us¢
user6s input provided.
5. The system displays users with the total daily calories in
information.
Subflows:
None

Alternative/Exceptional Flows:
la. If users wish to edit their input for gender, weight, height, age and
activity level, they may modify the value to recalculate the new daily
calories intake.
1b.

The system will prompt erro

Table 4.0: Use Case DescriptionCalculate Calories

Use Case Namé&rack Workout | ID: UC11 | Importance Level: High

Progress

Primary Actor: Existing User Use Case Type: Detailed, Essential
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Stakeholders and Interests:
Existing useii Existing users who want to track their workout progress

time.

Brief Description: Thisuse casedescribeshow existing users track an

monitor their workout progress over time in mobile fitness application.

Trigger: Theexisting user wants to track their workout progress over tin

mobile fitness application.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:

1. The users click on fAWorkout

workout progress tracking page.

2. The system allows users to view the workout progress tracking.
Perform subflow 2.1

3. The system provide analyse a
report .
4. The user view their workout progress details that are display

metrics.

Subflows:
2.1 Userbdés data is stored and r
and report.

Alternative/Exceptional Flows:

None

Table 4.1 Use Cas®escription- Track Workout Progress

Use Case Nam&apture Gym ID: UC12 | Importance Level: High

Equipment Image
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Primary Actor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:

Existing useii Existing users who want tmapturegym equipmenimage

Brief Description: Thisuse casedescribeshow existing usersapturegym

equipmenimage for Al recognition.

Trigger: Theexisting user wants ttapturegym equipmenimage.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:

1. Thesystem allow users wapture gym equipment image by clickir

on t he BuBm.mer ao

2. The system analyssnd detect equipmentec or di ng ¢t o
scanning t@rovide gym equipment name.
3. Theuses view the gym equipmerthat are displayed ithe system

after recognition is successful.

Subflows:

None

Alternative/Exceptional Flows:

The system will prompt a message if invalid detection of gym equipme

Table 4.2: Use Case DescriptionCaptureGym Equipmentmage

Use Case Name: Managser ID: UC13 | Importance Level: High
Profile
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PrimaryActor: Existing User Use Case Type: Detailed, Essential

Stakeholders and Interests:
Existing useri Existing users who want to manage the view user pr

information in the mobile fithess application.

Brief Description: Thisisecasedescribesiow existing users manage the u

profile information.

Trigger: Theexisting user wants to manage user profile information in

mobile fitness application.

Relationships:
Association: Existing User
Include:-
Extend:-

Generalization:

Normal Flow of Events:

1. The wuser cl i Rrkosf iolne & hbeu tiitUosre rt

information.

2. The system redirects user to the user profile information page a
user clicks on the button.
3. The system displays the detailed information of the user profile.

4. If users wish to edit user profile information, perform sub ffbdv

Subflows:
4.1 The users click on the input for user profile information to make
changes.
4.2 The system updates on the relevant information after users click

fSaveodo button.

Alternative/Exceptional Flows:

la. The system wil|l prompt erro

Table 4.B: Use Case DescriptidnManageUser Profile
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4.7 User Interface (Ul) Prototype

This section defines the Ul interface design of the prototype, note that although
all the features are shown in the figure, but their functionality is still in the early
stages of developmernithis prototype's main goal is to create the user interface
and allow users toavigatebetween them. The features and their functionality

were implemented in the next revisions.

Sign Up

Login

Figure 419: Prototype of Main Page Ul



NES
ENTER
Sign Up
lName: ‘
[Email: ‘
lPassword: ‘
‘ Register Account ‘
Figure 420: Prototype of Sign Up Page Ul

&=

Login

3

l Email:

l Password:

[“JRemember Me

Forgot Your Password?

Login
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Figure 421:

What is your gender?

Male

Female
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Prototype of Login Page Ul

Other

Prefer not o say

€

What is your height?

u} a
E Next 0
o a

€

What is your weight?

(@)

(b)

(©)

¢

What is your fitness level?

Beginner

Intermediate

Advanced

&

What is your focus target area?|
Choose only one option

OAbs

OShoulder

Oleg

OArm

OBack

Next ‘

&

What is your fitness goal?
Choose only one option

Build muscle and gain weight

Get stronger

Get lean and defined

Reduce bodyweight

Improve health and wellness

Next

(d)

Figure 422(a)(b)(c)(d)(e)(f)

()

(f)

Prototype of Data Input Pages Ul
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&«

Your recommended
workout is
generating...

75%

Lets Get Started !

Figure 423 Prototype of Recommendation Workout Generation based on

Data Input Page Ul

Welcome Back! @

p
Start your personalized program today !

Dumbell Workout START NOW
3 weeks | 9 workouts
S J

Not satisfied with the personalized
workout?

Customize your own workout here |

)

AN ﬁ\‘/@@;

Home Library Calculator Nutrition Progress Profile

Figure 424: Prototype of Home Page Ul
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Start Workout

Equipment:

Dumbbell

Target Areas:

Shoulder, Arm

Instructions:

@ Stand straight with feet shoulder width
apart. Hold dumbbells with underhand
Grip. Position dumbbells slighly above
your chest.

@ Turn both of your wrist outward until your
palms face away from you. At the same
time, fully extend arms overhead. Hold
for one second. Return to starting
position.

(@) (b)

Figure 425(a)(b): Prototype of Workout Recommendation Pages Ul
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a Exercise Name

Description (optional)

Weight:

Repetition:

Duration: :

Create

Figure 426: Prototype of Workout Customization Page Ul

Start Workout

Equipment:

Cardio Pilates ™~ Yoga Mat
15min -

Target Areas:

Whole Body

Instructions:

@ Stand with your feet shoulder width
apart. Raise your arms to the sides at
shoulder height, then put them
down.Keep your arm straight.

@ Stand on the floow with your arms
extended straight out to the sides at
shoulder height. Move you arms foward
in circle, then move backwards.

(@) (b) ()

Figure 427(a)(b)(c): Prototype of Workout Library Pages Ul



Figure 428:

Calculators

A 5 EHMS

Home  Library Calculator Nutrition Progress Profile

Prototype ofCalculatorPage Ul

& B Calculator

é BMI Calculator

Your Result

® °
m
Height
160
M
Rt
Weight Age
50 25
@ O OO

Calculate

23.5

Normal

Recalculate

122



123

(a) (b)
Figure 4.729(a)(b): Prototype of BMI Calculator Pages Ul
& Calories Calculator 6 Calories Calculator
/i lil Your Result
Holgnt Maintain weight 2,.425 '??:
160 Mild weightloss 2,175 90%
[ 0.25 ka/week Calories/day
\_/ J
Weight loss 1,925 7%
0.5 kg/week Calories/day
Weight Age Extreme weightloss 1,425 se%
o = kg/week Calories/day
@ o 09
s
‘ Activity Type \ 4
(a) (b)

Figure 4.730(a)(b): Prototype of Calories Calculator Pages Ul
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How much nutrient do we
need to intake daily?

T T
- 60000 900K 90K 12700

(1816ca)  (2342ca)  (26dea) (3035
Protein ot 2% of 09 129 Wy 1%
zﬁ"’"‘"".”m Qg g Qg sy
e .
Froo sugars (ot 10% of ™ 59 59 ™

%5289 039

o

Sodium upto 2000mg up 1o 2000mg

R
1300mg (51+years) 1300mg (71 +years)

Iron

181mg (£50years)
8mg (51 4yoars)

Figure 431 Prototype of Nutrition Intake Information Page Ul

| it 28

Total Workout Duration
3 1 hour

Calendar April ¢

1 Day Streak

Past Workout

Barbell Row

Calories: 83Kcal
Volume: 3510Lb

Figure 432 Prototype of Progress Tracking Page Ul



User Profile @

Data Input

Fitness goals
Focus body area >

Fitness level >

Personal Details
Name >

Email

Gender

Aw BE B2

Home Library Calculator Nutrition Progress Profile

(— User Profile

Data Input

Fitness goals >
Focus body area >
Fitness level >

Personal Details

Name >

Gender

Male Female

Cancel ‘ “

(@)

Figure 433

(b)

Prototype of User Profile Page Ul
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(- Gym Equipment Recognition

N

Detecting....

6 Gym Equipment Recognition

Results:

Equipment: Dumbbell

Workouts:

1. Bicep Curl

2. Shoulder Press

Click to view instructions

(@)

(b)
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Figure 434: Prototype ofAl Gym Equipmen RecognitionPage Ul
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CHAPTER 5

SYSTEM DESIGN

5.1 Introduction
This chaptercovers the system desigwhich includes both the system
architecture and database desiglustration of the data flow diagram in

different levels and user interface design on the application.

5.2  System Architecture Design

This project makes use of a thréer architecture in the system architecture
design. It comprises of presentation layer, business logic layer anthyeata

The topmost layer is the presentation layehich handlesuser interface
interaction by gathering and displaying information to the business logic layer
for processing. Following that will be the business logic layer, wbéforms

data processing by applyifmisiness rules and logic and computes to the data
layer. The data will be stored and managed in the data layertipoaquests
from thebusiness logic layer by interacting with the datab@bkes architecture
provides substantial benefits in terms of scalability as it can be scaled without
affecting the other tierdMoreover, itensures strong security because of its
concern separation, which allows each layer to be managed independently while
maintaining its own security protocol. By putting taighitecturento practice,

the project helps to create @mosg basidor thedevelopmenbf fithess mobile

applicationsFigure 51 depicts the thregier architecture of the system design.
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PYTHON AX
SERVICE

A

python

HTTP Reques(T \keturn Response

FRONT END BACK END DATABASE

s

HTTP Request HTTP Request ‘\ Operation Request

o= —> i\— -

4 e
<« -

— .
Return Response Return Response n \) d c Return success/fail \,\\,'
message MySQl 3
-
Figure 51: System Architecture Diagram

The fitness application's user interface is designed and developed using
the React Native framework. Users interact seamlessly with the application by
providing input to the back end areteivingaresponse as outpidothNode.js
and Flask are the ba@nd services in the project that atdized to handle and
manage HTTP requests well asfacilitate interaction between Python Al
servicesdatabases, and React Native frontends.

TheAl integrationon gym equipment recognitias handled by Flask,
while the Python Al service is responsible fioterpreting the imagesaptured
by usersand sending back the results Rtask and Node.jsWithin the user
interface, users can exposed to the name of scanned gym equipment by initiating
a dynamic interaction with Al model to receive workout instructions based on
scanned gym equipmenthe Al model and the baeknd serviceswork
seamlessly to ensure the successful implementation of Al réygm the
application.

For user authenticatiomode.js is in charge of the validation part,
making sure that only authorized wusers a
features during login and sign w/hen the API sends a quemyopde.js will

reply to the dat# it is successfubr unsuccessfuby providing error messages.
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Lastbut not least, the data layer, which is mostly controlled by MySQL
and PhpMyAdmin serves as a data storage, management and modification for
user credentials and workout library. This layer idicatedto communicate
seamlesslyith Node.jsand FlasKor data processing amdturning the data to
be displayed in theiser interfaceMoreover,it guarantees data security and
scalability across the application, ensuring the optimal data management

performance of the project.

5.3 DatabaseArchitecture Design
In this section, the entity relationship diagram is illustrated below to show the

database architecture design.

= ] ==
id 2 NN id &2 NN
f—*é user NR
equipment —2 tools NN
t % level NR
ted a
N
id &2 NN
ido NN l—#—l serid eps NN
e;a \:\ :ve\ NN —“o— * ;g‘l ::
passwo NN frequency NN
gender NN duration NN
age NN focus_area NN
id & NN
e .
L e NN
Figure 52: Database Architecture Design
Table Name Description
users Stores user details such as na

email, password, gender and age.
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data_inpus

Stores data input from user, includi
the goal, level, frequency, duratio

focus area and tools.

exercises

Stores the exercise details such as
exercise name, description,

equipment, set, and duration.

beginner

Stores the beginner workout detail
including name, instruction,

repetitions, tools and level.

intermediate

Stores the intermediate workout
details, including name, instruction

repetitions, tools and level.

advanced

Stores the advanced workout detai
including name, instruction,

repetitions, tools and level.

Table 51;

5.4 Data Flow Diagram

5.4.1 Context Diagram

Database Architecture Design Table

workout progress input

search and filter workout input

gym eguipment image

user profile input

data input details

login credentials

register credentials

customized workout input

calorie and bmi data input

|

User

search and filter result

user profile information

gym equipment details

Mobile-based fitness image recognition details
application

Y b A TT

user profile details

nutrition information

recommended workout

recommended workout detail information

workout library information

>
Al gym equipment

image recognition result recognition

validate login information

validate register information

customized workout details

calorie and bmi result

workout progress details

Figure 53:

ContextDiagram



5.4.2 Level 0 Data Flow Diagram
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ontext /|

image recognition result

image recogni

n details

customized workout

data input \

Calculate
recommended calorie and BMI
K _——workout details
warkouts retrieval

Manage
customize
workout

customized workaut
details retrieval

customized
workout data
query

exercises

Algym equipment

recognition
Capture gym
equipment View user
profile
Search and user profile information
filter workout
m !
E‘Jﬁmﬂﬂt evm e Login user user profile data que
image  |equipment credentials g p query
details
searchand /- search and validate login
filter result filter information
user
‘o validate login g
register___—¥> credentials
Track Workout | workaut credentials
Progress progress . validate register
y egister new
mput$ valldato register 2! credentials
information
workout Hiser
progress user profileuser profile details
details user profile update’’
recommendad’
wurkuu/t/ data input
details Edit user profile
Generate workout
workout library
recommendation recommended informa: N
workout detail library data query
information View workout A
workout calorie calorie library Iib
recommendation and bmi forary
details retrieval " result
View workout .
: customized library information retrieval
workout recommendation werkout nutrition v
recommendation information information
data ~

Figure 5.4: Level O Data FlowDiagram



5.4.3 Activity Diagram
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act View workout recommendation /

User

Click on recommended

Mobile based fitness application

workout

Get recommended

Database

workout information

Display recommended
workout information

Retrieve workout
information

Figure 55:

Activity Diagrami View Workout Recommendation
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act View workout library )

User Mobile based fitness application Database

Click on workout library

Get workout library
information

Retrieve workout library
information

Display workout library
information

Figure 56: Activity Diagrami View Workout Library
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act View user profile /

User

Click on any profile
information that wish to
view

Mobile based fitness application

Get profile information

Database

Display profile information

Retrieve profile
information

Figure 57:

Activity Diagrami View User Profile
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act View nutrition /

User Mobile based fitness application

Click on nutrition \
[ )

[Get nutrition informationj

Display nutrition
information

Figure 58: Activity Diagrami View Nutrition
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act View customized workout /

User

Click on customized
workout

Mobile based fitness application

Get customized workout

Database

information

Display workout
information

Retrieve workout

information

Figure 59:

Activity Diagrami View Customized Workout
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act Search and filter workout )

User

Input relevant Filter workouts

by intensity
level

keywords in
search textbox

Filter

worko!

uts by

duration

Filter we

orkouts

by equipment

Mobile based fitness application

Search and filter workouts

Database

that meet the conditions

Display workout list

Filter the workouts that
meet the conditions based

on user requirement

Figure 510:

Activity Diagrami Search and Filter Workout
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Figure 511 Activity Diagrami Register Account






































































































































































































































































































