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ABSTRACT

This project introduces amdvancedpersonal financial management application with
spending monitoring capabilities byatking and monitoring their financial activities

The field of study for this project encompasses financial technology (fintech), mobile
application development, and personal finance management. There are services such as
effective budgeting, expense tracking, and financial decisiaking tools provide to

users by using mobile platforms.

Nowadays, many people facing some challenges to keep track of their daily expenses
due to busy schedulesdditionally, numerous payment methods have been introduced

in the market, including-wallet platforms such as TNG eWallet, GrabPay, ShopeePay,
and embedded wallets within some mobile applications to ease customer payments.
However, this variety has further complicated expense tracking, as individuals must
keep track of multiple transactions across different platforms and navigate several apps
to review their spending history. Consequently, the process of documenting daily
expenses has become more difficult and {0mesuming.To address this, there are
various expense recordirgplications havappeared in the markeiffering features

such as receipt or transaction scanning through Optical Character Recognition (OCR)
However, many expense tracking apps still fall short in delivering an app that meet the
user requirement. To illustrate, the lack of automatic categorization of expenses into
different ategories accurately and unable to extract the correct amount of expenses.
This project able to solve these limitations, by automatically categorizing expenses and
allowing users to correct the result, which enhance the flexibility. Further, some
rewardingsystem had been applied in this mobile application which aim to motivate
the users to manage their expenses wigsdigitionally, Al-driven savings tips have

been introduced to provide users with personalized financial guiddieesmain
objective of this project is to offer customers a tfsendly interface that simplifies

their daily lives and reduce the effort required from users to record their expenses. Users
will be able to check their expenses or financial reports anysimel as daily and
monthly, helping them achieve their financial goals as well as making better financial

planning decisions.

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Area of Study (Minimum 1, Maximum 2): Mobile Application Development, Computer
Vision

Keywords (Minimum 5, Maximum 10): Personal Finance AP@R Receipt Scanning,

Firebase Integration, Expense Tracking, Data Visualizafibsavings Tips

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



TABLE OF CONTENTS

TITLE PAGE ¢ééeééeeéceceéeeéeecéececéecéecéeece.

COPYRIGHT STATEMENT ..ooiiiiiiiiiie e e 1l
ACKNOWLEDGEMENTS ...ttt ceesrcrerrrrreeeeeeese e e e e e e s smmnennaaaeeaeaeeesd 1]
Y = 1S Y I 3 O SO v
LIST OF FIGURES ... oo eiiieieeeee sttt enes e e e e e e e e e e e e e X
LIST OF TABLES ...ttt e et e e e e e e e e e e e e e e e e e s n e XIV
LIST OF ABBREVIATIONS ...t eees s ennrsnn e XVI
CHAPTER 1 INTRODUCTION .....uiiiiiiiiiiiiiiiieieee s ceeeseeeeeeeeeereeeeeeeeaeeessmmmnasnaaaeeeas 1
1.1 Background information...................euviiiicccri e 1
1.2 Problem Statement and Motivatian.............ccccoeveeeveeeecnnnnnnnnnn. 2
1.3 ODJECLIVES.... oo eree e e e 4
1.4 PrOJECT SCOPR... oo 4
15 (@0 ] 0 1] 01110 ] o - PSP P PR PPPPRRPRRRY |
1.6 Report Organization................uueueeeeeiieemiiiiiiieieeeeeee e e e s e 5
CHAPTER 2 LITERATURE REVIEW ... e 7
2.1 Personal Finance Management System............cccceeeeevveeeeenennnd
2.1.1 EXPENSIY..ciiiiiiiiiiiiii e 7
2.1.2 ZONO EXPENSE......uiiiiiiiiiii it eeme e 10
2.1.3 SPENAEE....cooiiiiiiiie e 17
2.2 Limitation of Previous Studies.........cccccveeeiiiiiiceeiieeeeeeee 22
2.3 Proposed SOIULIONS.........couviiiiiiiiiiiieeeeee e 24
CHAPTER 3 SYSTEM METHOD/APPROACH .....ccooiiiiiiieeee s 26
Vi

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



3.1 System Design Specifications.............ccoevvvvevvieeeeeeceeeeeeeeeieins 26
3.1.1 Methodologies and General Work Procedures..................... 26

3.2 System Design Diagram.............uuuveiiiiiiiecmeniiiiiinene e eeeeen 30
3.2.1 System Architecture Diagraml.........cccccvveiiiiiiieamiiiiiiieeeeeeeen, 30

3.2.2 Use Case Diagram and DescCriplion........cccceeeveeeeeeeeeeicceneennn. 32

3.2.3  ACHVItY Diagram...........cuveiiimiiiiiiiiieeeiieiieeeeeeee e 35

3.3 ProjeCt TIMEIINE.......uueiiii e eeeeeee e e e e e e e e 50
CHAPTER 4 SYSTEM DESIGN ...ccoiiiiiiiiiiiieeee e eees e 51
4.1 Database DeSIgN......uuuuiiiiiiee et 51
4.2 System FIowchart...........ooooiiiiiiieeee e 57
4.3 System BIlOCK Diagram.........ccooeeeeeeiiiiiiiieeeee e 59
4.4 System Component Specifications..............ccevvvvvvieeeeeeeeeee, 61
4.5 System Functional OVEIVIEW...............uvueuiiiicceeeeeeeinniennnns 67
CHAPTER 5SYSTEM IMPLEMENTATION ..ot 69
5.1 TOOIS 10 USE....uiiiiiiiii ettt 69
5.1.1 Hardware ArChiteCtULe............uvvuimiiiiii i 69

5.1.2 Software ArChiteCtUIe..........ueuiiiiiieee e 70

5.2 Hardware SetUp........cccooeeeeeiiiiiiiieeee e 73
5.3 SOMWANE SETUP. ....uuiiiiiiiiiiiiiie et 75
54 System ReQUIFEMENLS......uuuuiiiieii i e e e e eaeeea 81
5.4.1 System Requirements for USErIS.............uuvvevemmiccneeeeeeenennnnnns 81

5.4.2 FUNCHONAL.........ooiiiiiiie e 81

0 G N \\ o] W] o 1o = | 84

5.5 System OPEration...............uuvuuuuuiiicceeeeeeeeiiie e e eeeerenaens 85
5.5.1 LOQIN & SIGNUP...ciiiieeeiieieieeeeiiiiiemme et ees e 85

5.5.2 Home Screen (After Login) and LOQOUL..............coeeeeviivieacennn 36

5.5.3 Add TranSacCtionN........ccceeeeeieeeeiiieiieeeis e eeeeeeeenne e 87

5.5.4 Add Expense (Manual).............cccuuiiiiiiiiimmmeeiiiiiee e 90

5.5.5 Scan Receipt and Transaction (OCR + GRT)..........ccvvvveeeee. 92

556 Add INCOME......uuiiiiiiiiii e eeeee e 97

5.5.7 View Budget & Set Budget...........ccccuvvvvvirimmmniiiiiiiiiieeeee 98

5.5.8 View ChartS.......oooiiiiiiiiiic e erees e 101

5.5.9 View Transaction HiStOry.........cccccccveiiiiiiiiccciiieee e 103
5.5.10 Spin Wheel Game........ccooovviiiiiiiiiiieeee e eeee 106
5.5.11 Al TipS SUQQESTION......uuuiiiiiiiiiiiiiiiieeieeeiiibbbrbeee e ee e e e e e e e eenes 109
5.5.12 Daily Chechtn Reward.............ccovvviiiiiiiiieeen e, 110

Vi

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



5.6 Module Implementation OVervieW..........cccceeeeeeeevevieeeseeeeennn. 111

5.6.1 User Authentication Module............cccooeeiiiiiiiccciiiiiieneeeen 111

5.6.2 Add TranSacClioN.......cccvvieiieiiiiiiiiiiee e ine e 112

5.63 Add Expense (manually).............ooooiiimiimmmnnisiiieeeee 113

5.6.4 Add Expense (receipt SCanning)..........cccceeeevrviviieeeneeeeeneeennn. 115

5.6.5 Add INCOME.....ciuiiiiiiiiiiei e eeerree e 117

5.66 Transaction Listing and Edit/Delete Transaction................. 119

5.6.7 Financial INSIghtS..........uuuiiiiiiiiiiii e 121

5.68 Daily ChecCkIn.........coovviiiiiiiiiii i vreeen 122

5.69 Budget Management............ooooiiiiiiiiimmn e 125

5.6.10 Spin Wheel Gam& Reward Accumulation......................... 128
5.6.11 Al TIPS SUQQESHIONS......ceviiiiiiiiieeeeiiiiee e 130

5.7 Concluding RemMark..........oooooiiiiiiiiiiienen e 133
CHAPTER 6 SYSTEM EVALUATION AND DISCUSSION ..........ccceeeeiines 134
6.1 System Testing and Performance Metrics............ccccevvvvviens 134
6.2 Testing Setup and ReSULLS............ueeviiiiiiiiieeeiiiieiieiceeeeen 135
6.2.1 User Sigltup Function Testing..........cceeevvviveeeiiiinnee e 135

6.2.2 User Login FUNCLION TeSHNG.......cuuurriiiiiiiiiiiieeniieiiiieieeeeenns 136

6.2.3 Home Screen Function TeStiNg...........uuvvveeeerrieemivennnnennnne. 137

6.2.4 Daily Checkn Function Testing...........cccceeeeiiiieesceeeviinnnn. 138

6.2.5 Add Transactions Function TeSting.........cccccceeeeeriiiacceneenn. 138

6.2.6 Add Expenses Function Testing...........cccceevvivivieeeneceeeeeeen, 139

6.2.7 OCR Receipt Scanning and GPT Integration Function Tedt#ig

6.2.8 Add Income Function Testing........ccceceeeeiieeieeceecicicieeeeeene 142

6.2.9 Budget Creation and Tracking Function Testing................ 143

6.2.10 Points Reward Function Testing...........cccceeveeeeieeecvnnnnnnnnnn. 144
6.2.11 Insight Chart Function Testing..........ccceeevviiiiiiicccee e 145

6.2.12 Expense Listing Function Testing..............eeeeevvvvieeeeeeennnn. 146

6.2.13 Al Tips Suggestionsunction Testing..............ceevvvevvvvrieennnn.. 147

6.3 User Testing and Feedback SUrVeY........cccccovvviiiiicecennnnnn. 148
6.4 Project Challenges..........oovvviiiiiiiiiiiieeee 156
6.5 Objectives Evaluation..............ooooeoiiiiiieee e 157
6.6 Concluding Remark..........oooooiiiiiiiiiieeen e 160
CHAPTER 7 CONCLUSION AND RECOMMENDATION .....cccccciiviviiiinnee. 161
7.1 (©0] o 1od 11153 (0] o HS PR 161
7.2 Recommendation.............coooiiiiiiiiiiienn e 162
REFERENGCES...... ..ottt e e e e e e e e e e e e e e e e e e e e e e e s s e e snnne e s 164
viii

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



APPENDIX Lo A-1

0 1) (Y A-1

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Figure Number

Figure 2.1.1
Figure 2.1.2
Figure 2.1.3
Figure 2.1.4
Figure 2.1.5
Figure 2.1.6
Figure 2.1.7

Figure 2.1.8
Figure 2.1.9
Figure 2.1.10
Figure 2.1.11

Figure 2.1.12
Figure 2.1.13
Figure 2.1.14
Figure 2.1.15
Figure 2.1.16
Figure 3.1.1
Figure 3.1.2
Figure 3.21
Figure 3.2
Figure 3.23
Figure 3.24
Figure 3.2.5
Figure 3.2.6
Figure 3.2.7
Figure 3.2.8
Figure 3.2.9

LI ST OF FI GURES

Title Page

Functions of Expensify 8

Receipt Scanning

Expensify Travel 9

Insights and Reporting 10
Functions of Zoho Expense 12
Scanning receipts 12

Record expenses by using invoice forwarded from e 13

automatically

Upload multiple receipts at once 14
Categorize the expenses 15
Reporting 16

Budget allocation and comparison between budget: 17
actual spending

Spendee available in App Store and Google Play 18

Different expenses categories provided 19
Expenses Report 20
Multi-currency support and automatically conversio 20
Set up new budget 21
5 Project Phases of the Project Management Lifecy 26
Prototyping model 27
System Architecture Diagram 31
Use Case Diagram 34
Login and SigrUp Activity Diagram 35
Add TransactiorActivity Diagram 36
Add Expense Activity Diagram 38
View and Manage Expenses Activity Diagram 39
Budget Management Activity Diagram 41
Income Activity Diagram 42
Data Visualization Activity Diagram 44

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Figure 3.2.10

Figure 3.211

Figure 3.2.2

Figure 33.1
Figure 3.3.2
Figure 4.1.1
Figure 4.2.1
Figure 4.3.1
Figure5.2.1
Figure5.2.2
Figure5.23
Figure5.24
Figure5.25
Figure5.26

Figure5.27

Figure5.28

Figure5.29

Figure5.210
Figure5.211
Figure5.212
Figure5.51
Figure5.5.2
Figure5.5.3
Figure 5.5.4

Figure 5.5.5
Figure 5.5.6
Figure 5.5.7

Spin Wheel Reward System Activity Diagram 46
Al Tips Suggestiorctivity Diagram 48

User Logout and Account Management Activ49

Diagram

Project Timeline for Final Year Project 1 50
Project Timeline for Final Year Project 2 50
Firestore Structure for Users collection 52
System Flowchart 58
SystemBlock Diagram 60
Developer mode enabled 73
USB Debugging toggle turned on 74
Notification pop up in laptop to show phone connec 75
Choose to run the phone with HiSuite 75
Select the ATransfer f 176

Connection between laptop and Huawei phone 77
Huawei HiSuite app

Enter the &digit verification code shown in Huaw 77
phone

Successful connection between laptop and Hui 78
phone

AEmai | / Pas-inwethadl @llonwed kgynusin 79
Firebase Authentication

Firestore Database Structure 79
Cloud Vision APl Enabled 80
API Key Generated for OpenAl GPT Integration 80
Login and Signup screen for User Authentication 85
Home Screen 86
Add TransactiorScreen 87

Allow users to select specific date for expense: 88

income

Date Picker 89
Add Expense screen 90
Add Expense screen with value filled in 91

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR

Xi



Figure5.5.8
Figure5.5.9
Figure5.5.10
Figure5.5.11
Figure 5.5.12
Figure 5.5.13

Figure5.5.14

Figure 5.5.15
Figure 5.5.16
Figure 5.5.17
Figure 5.5.18
Figure 5.5.19
Figure 5.5.20
Figure 5.5.21
Figure 5.5.22
Figure 5.5.23
Figure 5.2.24
Figure 5.5.25
Figure 5.5.26
Figure 5.5.27
Figure 5.5.28
Figure 5.5.29
Figure 5.5.30
Figure 5.6.1

Figure 5.6.2

Figure 5.6.3

Figure 5.6.4

Figure 5.6.5
Figure 5.6.6
Figure 5.6.7
Figure 5.6.8

Receipt or Transaction Scanning screen 92

Scanning Transaction from notification center 93
Scanning for a physical receipt 94
Scanning of Eeceipt 95
Scanning multiple receipts 96

Scanning single piece of receipt with multij 96

transactions inside

Add Income screen 97

Auto-Add Income (Start of Monttgcreen 98

Budgeting screen 99

BudgetReward Pepp A Congr at ul atl00
Budget Reward Pepp A Sorryo 100
Enter the chart screen from home screen 101
Transaction Chart screen 102
Transaction Chart screen 103
Swipe Right to ModifyTransactions 104
Changes Saved 104
Delete Transaction with Peyp Alert 105
Spin Wheel Reward 106
User wins the TNG Reload PIN 107
User wins extra points 107
User does not wia prize 108
Al Tips Suggestion 109
Daily Checkln Reward 110
Data Handling Process for User Sign Up 111
Data Handling Process for User Sign In 111
Data HandlingProcess for Add Transaction 112

_saveExpense() function used to store manual exj 114
records in Firestore
Google Cloud Vision API for OCR text extraction 116

Data handling process I@ypenAl GPT API 116
Data handling process I@ypenAl GPT API 118
Update Income or Add New Income 118

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR

Xii



Figure 5.6.9

Figure 5.6.10
Figure 5.6.11
Figure 5.6.12
Figure 5.6.13

Figure 5.6.4
Figure 5.6.5

Figure 5.6.6
Figure 5.6.7
Figure 5.6.8

Figure 5.6.9
Figure 5.620
Figure 5.621
Figure6.3.1

Figure6.3.2

Figure6.3.3
Figure6.3.4
Figure6.3.5

Figure6.3.6

Figure6.3.7

Figure6.3.8
Figure6.3.9
Figure6.3.10
Figure6.3.11
Figure6.3.12

Grouping Transactions by Date 119
Edit Transaction Functionality 120
Delete Transaction 120
Popup displaying cheeik streak and awarded points 123
Code snippet showing daily cheuk streak logic ant124
Firestore update

Code snippet for saving monthly budget to Firestor¢ 126
Code snippet for calculating and displaying tc127

expenses

Reward points logic if within budget 127
Reward Listing 128
Point Deduction and Spin Logic Using Random Rew 129
Generation

Firebase Firestore Structure for Al Tips 130
Firebase Firestore Tip Storage 131
Al Prompt Construction and GPT API Call 132

User Rating on Whether Receipt Scanning Saved ~ 148
Compared to Manual Entry

User Rating on the Accuracy of Receipt Scannin 149
Detecting Store Name and Amount

User Ratings for Monthly Budget Setting 150
User Ratings for Rewards System 150
User Rating on the Helpfulness of Charts and InsigF 151
Understanding Spending Patterns

User Rating on the Relevance of Al Tips to Spen(152
Habits and Local Weather

User Rating on Desire for More Variety in 152
Suggestions

User Ratings oApp SpeedndResponsiveness Ratin 153
User Ratings oBug Reports (Yes vs. No) 153
User Ratings of First Overall Experience with the A} 154
User Ratings of Ease of 144

Di stribution of User s 15

Xiii

Bachelor ofComputer SciencéHonourg
Faculty of Information and Communication Technology (Kampar Campus), UTAR



Table Number

Table 2.2.1

Table 4.1.1
Table 4.1.2
Table 4.1.3
Table 4.1.4
Table 4.1.5
Table 4.1.6
Table 4.1.7
Table 4.1.8
Table 4.5.1
Table5.1.1

Table5.1.2

Table5.4.1

Table6.2.1
Table6.2.2
Table6.2.3
Table6.2.4
Table6.2.5
Table6.2.6
Table6.2.7

Table6.2.8
Table 6.2.9
Table 6.2.10
Table 6.2.11
Table 6.2.12
Table 6.2.13

LI ST OF TABLES

Title

Page

Functionality comparison between reviewed applica 23

and the proposed system

Database Design for thesersCollection
Database Design for tlexpense<ollection
Database Design for tliecomeCollection
Database Design for thrudgetCollection
Database Design for tlaleckin Collection
Database Design for threwardsCollection
Database Design for thieciptsCollection
Database Design for thAd Tips Collection
System Functional Overview Table
Specifications of laptop

Smartphone Specification (Android)
System Requirements for Users

User SigrUp Function Testing

User Login Function Testing

Home Screen Function Testing

Daily CheckIn Function Testing

Add Transactions Function Testing

Add Expenses Function Testing

51
52
53
53
54
55
55
56
68
69
70
81
135
136
137
138
138
139

OCR Receipt Scanning and GPT Integration Func 141

Testing
Add Income Function Testing

Budget Creation and Tracking Function Testing

Points Reward Function Testing
Insight Chart Function Testing
Expense Listing Function Testing

Al Tips Suggestions Function Testing

142
143
144
145
146
147

XV



Table 65.1 Objective 1: To develop a uskrendly expenditure 157
monitoring application that simplifies financi
management

Table 65.2 Objective 2: To manage and organize the receipt 158
implementing receipt scanning feature, elimina
manual entry and human errors.

Table 65.3 Objective 3: To enhance user engagement and mo 159
them to spend wisely and stick to their budgets
introducing gamified rewards for meeting savings g

and daily chechn.

Bachelor of Computer Sciencednours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



LI ST OF ABBREVI ATI ONS

OCR Optical Character Recognition
ML Machine Learning

NLP Natural Language Processing
Al Artificial Intelligence

XVi
Bachelor of Computer Sciencednours)

Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 1

CHAPTER 1 | NTRODUCTI ON

1.1 Background information

Personal finance management i's the actiywv
savings, and investments with a variety of tools and techniques. Before the digital age,
peoples record their expenses and income by using paper or simple spreadsheets such
asExcel. But with the advent of technology, personal finance management has evolved
significantly. First, papebased budgeting gave away to deskbaged financial

software such as Microsoft Money, which offered basic automation for example,
schedules anddcks monthly payments such as rent or subscriptions without manual

input. However, by using these traditional methods, it was-tomsuming. With the

advent of mobile technology, it shifts to digital personal finance application.

Although personal finance management apps brought convenience, such as provide
reaktime access to financial information, allowing users in budget allocation, and
financial planning, thereby enabling users to make more informed decisions. In order
to servethe needs of users, different functionalities being provided in an app.
Consequently, it overwhelms the users. Additionally, most of the financial management
apps does not provide receipt scanning or transaction scanning feature for automatic
expenses daenentation. Last but not least, most of the existing applications lack of
the rewards provided to users, hence failed to motivate users in manage their finance

wisely.

In our project, we propose an innovative solution to solve the above problems. By
implementing the OCR technology, we are able to convert scanned images of text (like
receipts or transaction details fromwvallets) into machineeadable text, enabling data
extraction automatically. To illustrate, users will capture the image of a receipt using a
smartphone camera, then Google Vision API for text extraction, OpenAt4GIBT
process the extracted raw text and further analyze the category of each expense and
lastly fill it into the appropriate field. As a result, these features able to reduce manual
data entry and enhancing accuracy. In addition, basic budgeting tools and rewarding
system will be provided for users to plan and allocate funds monthly, as \esla®

financial stability when necessary. Lastly, in order to provide financial data visually,

1
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CHAPTER 1

data visualization tools also will be provided for users to identify spending trends and

patterns by using pie charts and line graphs.

Modern development platforms offer a responsive user interfacetimeafinancial

data updates. I n our project, Firebase is
ensuring seamless synchronization across devices. Last but not least, sezasiiyes

such as data encryption, Firebase Authentication, Firestore Security Rules are
implemented to protect sensitive financial information and prevent unauthorized

access.

1.2 Problem Statement and Motivation

In today's faspaced era, many people are busy with their daily tasks, like studying and
working. Consequently, they often felt that expense recording was tedious and time
consuming task as this task need them to manually enter all the expenses datagls, h
leading to lack of interest in financial management. This bad habit which had led to
overspending behaviours and poor saving habits. Additionally, majority of individuals
prefer easier recording of their finance without much effort needed such asngcan
transaction features, like scan the receipts or scan-thaé | et s6 tr ansact
Thus, according to the challenges mentioned above, it points out there is a need for an
application which able to capture the expenses automatically while tdsimg@fa clear

and comprehensive view of expenses, income, budget and financial goals. Individuals
can make use of the information provided to monitor and manage their finances, such
as allocating funds for savings, ensuring financial security during emges,

reducing financial distress, as well as contributing to financial stability.

Although there exist various kinds of personal financial monitoring applications in the
market, most of them had some limitations in helping users gain a superior experience.

We aim to address and solve three primary problem statements as follows:

1. Complex interfaces that overwhelm users
This problem statement emphasizes the fact that user interfaces in previous
applications were too complex which may overwhelm uséusthermore,

many apps have complex interfaces with too many functionalities on one,screen
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CHAPTER 1

make it difficult for new users to learHence, it isessentiato develop a user
friendly interface that simplifies the recording process while offering suitable

functionality to enable users to manage their finances effectively.

2. Many users struggle to manually record their expenses due to time
constraints
This problem statement highlights the challenges when users record down all
their daily expenses manually. Currentbgople often forget to update their
expenses due to their busy lifestytesultingin inaccurate tracking. Besides
that, many financial appdwaysrequire users to enter their spending manually
instead otapturing them automaticallyhich is timeconsuming andchay lead
to humarerrors.Hence it is essentiato provide a@ransaction scanninfgature,

which allowsimmediate and accurate expense recording.

3. Difficulty organizing and managing paper receipts due to lack of scanning
feature
This problem statemehighlightsthat individuals may receivetaigenumber
of receiptsdaily, and the risk of losing receiptshiggh because they are easily
misplaced or damagedgsultingin users havinglifficulty tracking spending
accuratelyHence it is essentiato providethe receipt scanning featundich

reducesnanual entry and increases efficiency.

4. Lack of motivation for maintaining financial management
When it comes to saving and budgeting, lots of individuals find it challenging
to keep up their motivation. Research has shown that majority existing financial
apps often do not provide features that motivate excellent financial behavior,
causing it diffialt for users to remain engaged. Hence, it is essential to provide
some rewards such as points in the budgeting section, when users achieve their
savings goals. This encourages users to stick to their budgets, which makes
financial management feel more nvating and fun at the same time also

prevents them from overspending.
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CHAPTER 1

1.3 Objectives

In order to address the problem statements, we intend to achieve three key objectives

through this project. Three main project objectives are as follows:

1. To develop aiserfriendly financial monitoring application that simplifies
financial management

2. To manage and organize the receigtby implementingreceipt scanning
feature, eliminating manual entry and human errors.

3. To enhance user engagement and motittaden spend wisely and stick to
their budgets by introducinggamified rewards for meeting savings goals

and daily checkin.

1.4 Project Scope

Our project intends to deliver a mobile applicatlmsed personal finance monitoring

system for a wide range of individuals, such as busy workers, students, housewives,
and others. This application able Ipo trac
them manage their finances wisely. OQur ar
such ageceipt or transaction scanning, budgeting, and comprehensive financial

reporting. For instance, automatic transaction extraction and the OCR technique,
which are able to scan and extract the exact amount of spending, both features able to
release users from manually recording their experises. or der t o save
multiple transaction images being uploaded at one time is supported by this application.
Additionally, the system will automatically categorize each transaction after scanning.
Further, this application able to produce financial reports either daily or monthly, which
serves as a powerful function that helps users to get a quick overviewraxpense

distribution visually. In terms of project deliverables, we aim to deliver an intuitive
application that keeps the financial recording process simple and encourages users to

keep track of their daily spending.

1.5 Contributions

This expenses monitoring application able to provide users driesatly tool that

simplifies the financial management process. For example, the existing apps frequently
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poses common limitations such as some of them may come with complex interfaces,
some may lack of transaction or receipt scanning functions, and some of them does not

provide any graphs or charts to help users visualize their expenses.

Hence, this application addresses these common challenges. For instance, this app
promotes integration with threceipt scanning with OCR technologyit can extract

the key details from receiptirther reduce the time, users spend in documenting their
expendituresThis feature allows users to upload multiple receipts or a single receipt
containing multiple transactions at once, enabling efficient extraction while reducing
user waiting timeSince there are many different types of payment methods available
today, it is common for users to make payments by using different apps throughout the
day. This application provides users with the abilities to extract the transaction details
when users Upad their transaction images such awatlet transaction details. By
extracting the transaction details,rdlieves users from navigating through multiple
apps to manually record their daily expens&dditionally, Al Tips Suggestions
provides users witpersonalized financial advice based on their remaining budget, local
weather conditions, and total expenses. For example, meal suggestions and weather
related reminder had been provided, to help users reduce unnecessary expenses and
make more informedtiancial decisiong-urther, the budget creation function allowed
users to allocate budgets for each category, on a monthly basis. To motivate users to
record their expenses daily, spend wisely and stick to the budgetsaed system

had been applied, si@s users able to earn points when they cirettkis app daily or

when they meet their financial goals. In order to help users better understand their
expenditure patterns, a comprehensive financial report is generated. Bychaitg)

and graphs, user was able to visualize and understand their spending patterns
effectively. To sum up, this project able to provide a tsiemdly interface for users,

which help them simplified their daily lives and reduced the effort required to record

their expenses.

1.6 Report Organization

This report is organised intd chapters Chapter 1 Introduction, Chapter 2 Literature
Review, Chapter 3 System Methodology, Chapter 4 System Design, Chapter 5 System

Implementation and Testing, Chapte8ystem Evaluation and Discussion, and Chapter
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7 Conclusion. The first chapter is an introduction to this project, which contains the
problem statement, motivation, project scope, project objectives, impact, significance
and project contribution, and report organization. The second chapter is tharktera
review carried out in order to find out the strengths and weaknesses on several existing
personal financial management applications in the market. The third chapter outlines
the system methodology or development approach adopted for this prdjectisks

on the planning and conceptual design of the system, which further supported by
diagrams like the system architecture diagram, use case diagram, and activity diagram.
These components describe how it functions and logical structure of the system fi
before implementation, setting up the groundwork for the comprehensive design
addressed in the following chapter. The fourth chapter provides a comprehensive
overview of the system design and interaction between system components. It discusses
thecont i buti on of each part to the appds fun
block diagrams, which includes key modules such as user login or sign up, income
tracking and expense, OCR receipt scanniAg, Tips suggestionsand budget
management. Additionally, the fifth chapter discusses the system implementation. It
includes the software setup, configuration, and operation, screenshots are provided in
order to demonstrate key features and functionality. This chapter atacssks all

issues or challeges that happened during implementation. Furthermore, the sixth
chapter focuses on the evaluation and testing of the application. It covers the testing
methodologies employed, the performance metrics assessed and the test environment
setup. The chapter alsdetermines whether the initial objectives were reached,
providing more insights into the afsoverall effectiveness. Lastly, the seventh chapter
concludes the report with a summary of the project outcomes and recommendations for
future improvements. teflects on the application's development journey, emphasizing

key achievements and lessons learned.
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CHAPTER 2 LI TERATURE REVI EW

2.1 Personal Finance Management System

The personal finance management system describes how people monitor and manage
their personal finances. With the rapid development of digital and mobile banking
technology, With the rapid advancement of digital and mobile banking technologies,
most individuals now rely on computerized financial assistance to handle their money
online or via a smartphone app. The application serves not only as a basic budgeting
tool, but also assists users in the planning and tracking of their income and expenses.
They can povide an extensive variety of toofsnctions and insights that assist users

in the understanding, management, and monitoring of their finances, thus allowing
them to make better informed decisions [1]. In order to achieve financial stability and

meeting longterm goals, a good personal finance nggmaent is a must [2].

2.1.1 Expensify

Expensify [3], a finance management mobile application. As shown in the Figure 2.1.1,
it provides a wide range of services for both business and personal finance tasks,
including receipt scanning, bill payments, and travel bookings. It providesimeal
visibility and control over expense tracking, receipt management, and detailed financial

report generation.

Expensifyds key functionality is Smart Sca
Figure 2.1.2, it allows users to record their expenses by capturing a photo of the receipts.

This feature helps in prevent missing of receipts and eliminate the needsyto ¢

physical copies. Subsequently, the system processes the receipts to extract crucial
information, including the merchant, date, and amount. For example, based on Figure
2.1.3, during travel or transactions, SmartScan was able to automatically identify
receipts in over 150 currencies by capturing a photo and extracting the merchant, date,

and amount. The system can categorize and records such information into the user's
account, minimizing the user's effort in manually entering the transaction dethils an

significantly reducing the risk of human errors [4].

Additionally, Expensify provide users with re@ine financial report generation that
presented in Figure 2.1.4, either for personal budgeting or business expense
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management. These reports provide a detailed information of all expenses, categorized
by type, date, and merchant. Besides that, flexibility is provided, such as users are
allowed to customize reports in order to meet their specific needs. Users can simply
create, submit, or export the report in various formats, making the sharing more
effectively. Based on the information provided in the financial report, users are able to
gain a better understanding towards their spending patterns, allowing them to make

more informed financial decisions and identify areas to reduce spending [5].

In summary, Expensify serves as a powerful tool for personal financial management
offering functionssuch as receipt scanning and detailed financial report generation. Its
userfriendly interface and powerful functionality fulfil the needs of a wide range of
users, from personal to business, to control their finances, monitor expenses, generate
reports,perform financial analysis, and help them to be more informed when making

financial decisions [3].

The financial management super
app for expenses, corporate cards,
and more.

&

Manage Reimburse Send Pay
expenses employees invoices bills

Whether you're self-employed, starting a small business, scaling a startup, or managing a global
enterprise company — Expensify is here to help you save time on expense management.

[Email or Phone Get Started

Figure 2.1.1Functionsof Expensify
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Receipt Scanning App

Track expenses in a snap with Expensify's receipt
scanning app

Figure 2.1.2 Receipt Scanning

Expensify Travel

A reimagined travel management platform
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Ir "
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Figure 2.1.3 Expensify Travel
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Insights and Reporting

Expensify's Insights and Custom Reporting: analyze
and control company spend

Insights

FI0.50000

Figure 2.1.4 Insights and Reporting

2.1.2 Zoho Expense

Zoho Expense [6]s an expense monitoring and management software application.
According to Figure 2.1.5, it shows tHanhctionsprovided by Zoho Expense such as
expenses tracking, report submission, and approval of expenses for both businesses and
users. It enables users to scan the receipts, record their expenses, and submit the

financial reports.

First, the feature offered by Zoho Expenseeeseipt scanning As shown in Figure

2.1.6, it allows the user to scan the receipt by using the camera on their mobile device.

It applies OCR to extract key details such as merchant, date, and amount, automatically
creating expense entries had shown in Figure 2.1.7. iaddily, the system provides
automatically record the user's expenses functions that is presented in Figure 2.1.8, such

as when a user forwards the email with invoice to the system's spenitdchedress,

it will |l og in the -sagngfediwe peovidedbythitssftwardd n ot h
had shown in Figure 2.1.9 which is the bulk uploading feature, which allows users post
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several receipts at the same time [7]. Besidesrhati -currency support had offered

in Zoho Expense. It helps the users to convert foreign transactions to the base currency
by automatically applying redime exchange rates. This is a feature that is attractive
and useful to those travellers, as it can capture expenseteneuwifcurrencies, enabling

them to manage their expenses when they are traveling around the world without the

need to write them down manually or convert the currency rate maf@ially

Furthermore, Zoho Expense has deployedaaalysis and financial reporting
feature. According to Figure 2.1.10, there are various kinds of reports that can be
generated, such as spending trends and cat@gseyexpenses, helping users gain a
better understanding of their spending habits. Besides that, users can manually create
expensaeports that include all their transaction details. These reports enable users to

customize and group their expenses accordingly [9].

Lastly, as shown in the Figure 2.1.11, the application enables users to set up their own
budgets. It has two different typestmidget creation, such as categorpased and
expensebased On top of that, there are few categories provided in the system, such as
entertainment, dining. There is also flexibility offered to the users, asithe ability

to set the period of their budgetseither monthly, quarterly, hailfearly, or yearly

basis. With this function, users are able to align their financial planning cycles. It offers
detailed budget creation, allocation methods, and-gexific budgets, along with

tools to make comparisonstiveen budgeted amounts and actual expenses. The system
will send alerts to notify users when they approach or exceed their budget limits

thereby leading to better financial control and planning [10].

Zoho Expense supports the entire personal financial management process, from initial
scanning of receipts to generating financial reports. Most people strongly rely on their

powerfulfunctions and the version is compatible with both iOS and Android phones

[6].
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mj CRM  Books Invoice People Practice Billing  All Products v Q, £% English SIGN IN m
1ows

+1-8443165544

Monday -iricay  F€AtUress  Pricing  Solutions~ Customers Partner WithUs  Resources ~

[Z] Expenses £ Expense Reports () Approvals == Expense Control
Receipt Management Expense Report Management Simplified Approvals Policies
Expense Management Expense Report Automation Custom Approvals Expense Rules
Mileage Tracking Budgets
Per diem =5 Travel [F Audit and compliance

Expense Auditing ]} For Enterprises
£ Cards £ Purchase requests Compliance Automation
Corporate Card Reconciliation Collaboration

(s} Reimbursement

Direct Feed Integration Customization

See all features 2

Figure 2.1.59-unctionsof Zoho Expense

Zoho
Expense Features~ Pricing Solutions~ Customers Partner WithUs Resources ~

=
Meals and Entertainm:
UNRESORTED

. . 2110.25
=] Scan receipts automatically
Zoho Expense's advanced autoscan feature reads i P
receipts in 14 languages—French, German, Italian, . —
Dutch, Spanish, Portuguese, Norwegian, Swedish, '
Danish, Chinese, Malay, Thai, Vietnamese, and Russian

—and creates expense records for them.

Figure 2.1.6 Scanning receipts
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Features « Pricing Solutions » Customers Partner With Us

4 Back to Single expense View
CATEGORY * ] ! AMOUNT *
Air Travel v 350 O
COST CENTER: 133220 X

Bus Travel - 50 8]

COST CENTER: None x *

o Add Another Line Expense Total ( $) 400.00

Figure 2.1.7 Categorize the expenses
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B Auto-forward receipts from your inbox

Plane ticket or hotel reservation receipts in your email inbox? Automatically forward these receipts to

your personalized receipt forwarding address and convert them to expenses instantly.

Patricia Boyle

patriciaboyle@aylker com

A ovxerr

e m DB D
i
H

@ Approvals

Anaytics
My Settings

¥ Switch to Admin View

g

My Settings

Preferences

Receipt Forwarding Email Address

Forward receipts from your inbox to patriciaboyle. mi3kg 2r@inbox zohoexpense com. We'll N M ﬁ
autoscan these receipts and convert them into expenses.

patriciaboyle .mi3kg2r@inbox.zohoaxpense.com

Cancel

Default Values
Contigure the default values for fields in the trip, expense and report creation page.

B wes

[Z] expenses

BS REPORTS

Figure 2.1.8 Record expenses by using invoice forwarded from email automatically
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t

Drag & Drop Receipts
or click here to upload
= = Fwcda el imACes -
H E B
Mede
i e oo
Options Caevont ed Expenses
= 1 =~ $388.00(2) ~ $0.00
Reports Summary + New Report
Most Recent Unsubmitted Reports Awaiting Approval Awaiting Reimbursement
Reports 0 Reports 0 Reports 1 Report ($0.00)
Patricia Boyle ER-00177 $77.00 $0.00 APPROVED
B

Figure 2.1.9 Upload multiple receipts at once

15
Bachelor of Computer Science@nours)

Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2

lfT_, Dashboard

Trips

=]
5 Reports
®

*) Advances

a Purchasa Raguasts
[B] Corporate Cards

B Budgets

{!% Analytics

‘:ﬁ Setlings

Share Feadback

Reguest a Demo

% Switchto My View

Dashboard

SPEND SUMMARY

This Year -

FIFCAL YEAR: 2000-201

PR MAT UK a s

= PENDING TRIPS
APPROVER

Santlaimizh 1
sentham ZhETy lker.som

Karthik Kumas 4
karhik kumpegkzyiker com

Aarcn Brown 12
srerke o smgviker.com

5 PENDING REPORTS

Fordpprowal  ForRelmbursements
{01 Rapart] [ $8,945.58)
USERNAME
o Ananya
wanya@eyiker.com
Kewin
" kmeingeglbarcam

Figure 2.1.10 Reporting
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< Back 174 View Budget vs Actuals

Jan 2020 - Dec 2020 Quarterly
133220

< Back to all analytics

— BUDGETS: Budget vs Actuals @ Print (@ Exportas v

Figure 2.1.11 Budget allocation and comparison between budgets and actual spending

2.1.3 Spendee

Spendee [11] is a mobile application that helps people get their money into shape, such
as by managing their money on the go. It supported the Android, iOS, and website
versions had been presented in Figure 2.1.12. As shown in Figure 2.5U@yatts

multiple currencies, automatically convertsthem, and displays the conversion rate

for users. Hence, it supports a wide range of users from different countries around the
world. It has many powerfdunctionst o make their wuserso6 |

thar daily expenses effectively.

The first feature deployed in Spendee is cash flow tracking. Usehlskdhneir bank

accounts to Spendee accounts for automatically synchronise transactioasd
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recorded to the Spendee accounts. Hence with this feature, it allows users to obtain a
deeper understanding into usersoé6 spending
provides the basic cash flow monitoring function, such as users being abtitetteea

transaction details to the app manually. According to Figure 2.1.14, there are a few

categories of expenses provided, such as food and drink, shopping, cars, and others [11].

Spendee provide their users with a clear financial insight. It serves a function that allows
users to gain a better understanding of their financial habits. According to Figure 2.1.15,
a colored graphic along with the trending flow. This feature can eahtuecuser
experience and eliminate the need for financial analysis based on complicated Excel
sheets. In addition, users are able to see the cash flow in and out monthly with just one
click [11].

Spendee offers smart budgeting. According to Figure 2.1.16, it provides users with
budget creation, and users are flexible in selecting the budget category they prefer. To
illustrate, the user sets the budget name to travel with an amount of RM1000eatsd se
three categories: food, entertainment, and beauty, with a spending cap of RM1000 per
month starting from July 20, 2024 [11].

To sum up, Spendee provides many powefnktionsto ease their users' needs. It
helps users gain control over their finances, make better decisions based on the financial

reports, and work to achieve financial stability.
) Spendee

The only app that
gets your money

into shape

Mai

& Fopiore

Figure 2.1.12 Spendee available in App Store and Google Play
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Exchange rate

You are entering money in MYR. Please select the exchange rate:

usb MYR

1 5 4.67650007

Cancel

X Close
Category Date Note (optional) abel (optional) Amount Currency
m Food & Drink 20/07/2024 Write note Coffee @ -8 MYR
Vacation &,
Keep open to add more transactions Add transaction
Coffee ®

Wants
Lunch

Must Haves

Add New Label

Figure 2.1.13 Multicurrency support and automatically conversion
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Category Date Note (optional) Label (optional) Amount Currency

o Food &Drink A 20/07/2024 Write note Coffee ® - -8 MYR

Income Transfer Recurrence (optional)
-~ E Never Add transaction
Q) roossorin [ s ansacion |

o Shopping

o Entertainment
O

Edit categories

Figure 2.1.14 Different expenses categories provided

Transactions Overview Budgets Wallet Settings
Current Wallet Balance Total Period Change Total Period Expenses Total Period Income
-190.71 USD -180.71 USD -190.71 USD 0.00 USD
Account Balance Changes
Days Weeks Days Weeks
+50.00 USD +200.00 USD
OOnLES +150.00 USD
-50.00 USD
-100.00 USD +100.00 UsD
-150.00 USD
+50.00 USD
-200.00 USD
-250.00 USD 000 usD
Jul 06, 2024 Jul 14, 2024 Jul 22,2024 Jul31, 2024 Jul07, 2024 Jull14,2024  Jul21, 2024 Jul31, 2024

Period Expenses

46.6%

=

52.6%
Bills & Fees 1 transaction -100.00 USD
G Shopping 1 transaction -89.00 UsD
Q Food & Drink 1 transaction -1.71 UsD

Figure 2.1.15 Expenses Report
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Add New Budget

6 General Info

Budget Name

travel

Amount Currency

1000 Malaysian ringgit

'f' Budget Filter

Budgeted for

o 3 categories

E Budget Period

Recurrence

Once Daily Weekly Biweekly Yearly

Start date

20/07/2024

Create a Budget

Figure 2.1.16 Set up new budget
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2.2 Limitation of Previous Studies

After reviewing the three applications, Expensify, Zoho Expense, and Spendee, three
of them arelack of the point-based reward system to engage their users for
continuously recording down the daily expenses or encourage them to spend

wisely.

For Expensify, the primary focus is on the business field, which makes it helpful for
employees and accountants to submit and approvecth#irs to monitor business

flow. Therefore, it may have some limitations for the users who hope to use for personal
finance managment. Itlacksthe income tracking monthly, users need to enter their
income every month manually. Besides that, it also does not have thebasaat

reward system, which less motivation towards users to record their expenses, and spend

wisdy.

Even thouglSpendeehas many features to assist users in effective personal financial
management, it does not provide the scanning receipts functionality. Additional effort
may be required from the users to manually input, one by one, their transaction details

from the receit into the Spendee account.

The table2.2.1 belowshows the quick summary and comparison betweerethewed

application and the proposed system.

22
Bachelor of Computer Science@nours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2

Table 2.2.1 Functionality comparison between reviewed application and the proposed

system

Proposed
Software Expensify| Zoho Expense Spendee :
System

Functionality

Receipt  Scanning an

Expense Capture

Budgeting

Analytics and reporting

Reward system fo

budgetingand daily checkn

Income tracking

Al Tips Suggestion fol

Q000000
000000
Q000000
Q00000

Savings
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2.3 Proposed Solutions

The proposed personal financial management system is perfectly designed for users
who wish to use it to record down their daily expenses, monitor their expenses, and
generate financial reports to gain a quick overview of their spending patterns. It
provides different kinds of functionality, such as receipt scanning, analytics and
reporting, and integration with the phone notifications center to filter the transaction

det ai |l s; hence, it suits the usersod needs

For receipt scanningfunctionality, it utilizes OCR technology to scan, extract then
analyze the details from receipts or transaction details, such as merchant name, date,
total amount, and category of the expengass feature allows users to upload multiple
receipts or a single receipt containing multiple transactions at once, enabling efficient
extraction while reducing user waiting time. Additionallyoffers users flexibility to

make any changes to the inaccurate categorization, reducing errcessamohg the

accuracy of the financial records.

Secondly, budgeting enables usersustomize their budgetmonthly, and theeward
systemis provided when users meet their financial goalthey checkn daily to the
app Besides, it also provides a réghe comparison of expenses against their budget.
This functionality helps users keep track of their expenses and avoid overspending.

Moreover, the proposed system can help uaradyze their expenses and create a
spending reportin the form of pie charts and bar graphs, and present to users, so they
can have a clear overview of their spending and find out which areas have major
expenses, and which areas have the least. Besides, users are allowed to customize their
financial repors by filtering date and category and then reports will be generated based

on the usersd requirements.

Additionally, the proposed systemcludes anAl-powered feature that provides

users with personalized savings suggestiommsed on the budget left ameather
conditions For example, the system analyzes the user's current location to determine
the weather conditions in their citjencethe systemwill suggest bringing an umbrella

on rainy days and recommend budfyetndly meals like homeooked options.

Lastly, the proposed system allowed usergnter their income, and it will try to
remember the userd6s income monthly and | a
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This releases the users from manual enter theirincome monthly. At the same time, there
is also a real time comparison between the expenses and incomes provided to users,

which allowed them to identify easily are they overspending.
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CHAPTER 3 SYSTEM METHOD/ APPROAC

3.1 SystemDesign Specifications

3.1.1 Methodologies and General Work Procedures

The development of this personal finance management application will folldwehe
phases of project development lifecyclevhich ensured organized workflows, easier

to control and achieving its goals efficiently. These five phases which includes project
initiation, project planning, project execution, project monitoring and control, and lastly
project closure, that is shovm Figure 3.1.1.

5 Project Phases of the Project Management Lifecycle

Initiating

Closing

Planning

Monitoring &

Controlling & Executing

Figure 3.1.1 5 Project Phases of the Project Management Lifecycle

In the project initiation phase, it starts with a thorough analysis of the features and
limitations of the current personal finance management applications, followed by a
feasibility study to assess the project's operational, financial, and technical viability.
The feasibility ofdeploying Google Cloud Vision API for OGBased receipt scanning
will be studied in order to guarantee precise and automatic extraction of transaction
details. We will also explore the feasibility of using reale notification tracking for
expense moniting to ensure seamless transaction updates. Furthermore, we will
26
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identify the key stakeholders, such as potential users, and collect their needs and
opinions. Therefore, the projectds scope

clear vision for this project.

During theproject planning phase, the project methodologys defined. Figure 3.1.2

shows a prototype model utilized in tipioject

Requirements Quick Build User Refining lmp:‘r:"lent
q design prototype evaluation prototype Maintain

Figure 3.1.2 Prototyping model

Prototyping methodology, it facilitates continuous enhancement based on user
feedback and iterative development to create a functional protdtipedevelopment
workflow of this application has been divided into several stages which isclude
requirement gathering, quick design, prototyping, user evaluation refining
prototype and deployment.For the first,user requirements had been gathered and
analyzed This stepconsists ofdentifying the realuser needand keyfunctionalities
researchingn the limitations on current financial apps and improvements that can be
applied to ourfinancial appsMoving forward to the design phase, Figma had been
utilized in order to create a simple Wireframe which aims to provide users with a
clean and simple interface. Thi sfopr ot oty
feature interactions, and overall user experience. This is because we need to ensure the
functionality and usability are designed appropriately, before the full development
process begin®uring the prototyping phasafunctional prototypevill be developed,

which consists of features likbasic expenses recordingeceipt and transaction
scanning, which allows for initial testing of these core featukésving on, the
prototype will be distributed to the real users for testing and gather valeailleaick

for further improvement. Lastly, on the testing phase, the coding, testing, and refining
process will be carried out iteratively, in order to improve the overall performance of
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this system. This approaclprovides flexibility for changes andcontinuous
improvements in order to meet teeolving business needBhe final version of this
application wil/l be released and depl oyec
with the prototype and the system was tested and free from errors. This approach
ensures that, by the end of development, the system eftegtivef ul f i I s t he r

needs and meet their expectations.

During theproject execution phase, the planned requirements will guide the actual
development of this mobile application. This stage involves UI/UX design and feature
implementation. We will use Figma to design an interactive prototype that demonstrates
the linkage between screers feamless navigation. Iterative development in stages
will be implemented for those key features, like OCR text recognition, automatic
expense categorization, and raale transaction tracking. Flutter (Dart) will be used

for frontend development, while Firebase Firestore will handletiaa data storage

and user authentication. In order to provide a clearer picture to users regarding their
spending patterns, the financial visualization and budgeting tools, including tt® cha
and reports, will be embedded. For receipt scanning, the Google Cloud Vision API, a
cloudbased OCR, will be utilized to handle the complex receipt formats. This is
because it provides high level of accuracy for text extraction. Further, it also tsuppor
structured data extraction, and it efficiently parses the receipt details like amounts,
purchased products, and vendor names. Later, we will useb@$€l natural language
processing to further analyze and categorize the extracted text. Finallyrainssetion
details will be stored in Firebase Firestore, which ensuredingalsynchronization

across devices.

In theproject monitoring and control phase, we will evaluate the system's accuracy,
accessibility and performance. A usability testing will be conducted in order to gather
feedback on the app's navigation, OCR precision, and financial monitoring efficiency.
For instance, the accuracy of Ceadings must be greater than 90%, andtieal

data has to sync within five seconds. There will be security audits carried out in order
to check the encryption of data, the authentication of users, and the setutayd

storage. Lastly, before deployment process, the application will undergo numerous
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iterations to fix the bugs. Asaresult,ahgu al i ty application wi

hands.

Finally, during theproject closure phase, a fully functional version of the personal
finance management app with spending monitoring will be completed, optimized, and
packaged for launching. A fing&sting will be carried out to verify data security,
performance effectiveness, and ap#ity. To ensure that users understand how to

use the app properly, a basic user manual will also be created and proposed. Lastly, an
evaluation system will be implemented, enabling users to report issues and suggest

improvements.
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3.2 System DesigrDiagram

3.2.1 System Architecture Diagram

This Personal Financial Management Application with Spending Monitasitogiilt
with the combinationof both Client-Server model and Layered architecture
approach. This design divides the system into three main layers which consists of

Presentation, Business Logic, and Data layers that had shown in Figtre 3.2.

At the Presentation Layer, it consists of the Flutter client application, which is the main
interface for users to connect and interact with the system. This includes screens for
login or sigrup, home screen, charts, budgeting, income and expensesmgcoidin,

the user input will be handled by the client app and send to the Business Logic Layer
for processing. This layer manages the main control flow by using different controllers
along with services set up in StatefulWidgets. These controllers chettief validity

of user input, process form data, and make sure well integration between the Ul and
backend operations.

All back-end services are processed by the Data Layer. This includes Firebase
Authentication for secure sigup and login, Cloud Firestore for storing réiate data

of income, expenses, and budget entries, and integration with external Al services. A
Goode Cloud Vision APl is used to extract text from recegtthe transaction details.

Then, the text that had been extracted is sent to OpenAl GPT and will be further
processes in order to analyze the store name, total spending amount, and category of
eachexpense. Later, these details will be return in a structured format for user to check
is the scanning result valid or not. As a result, an automatically financial monitoring

application had been provided to users with the integration of these features.
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Client-Server

Presentation Flutter Client App
Layer Budgie
\ 4
Business .
Logic Layer [ Controllers / Services J

Data Layer \
v g
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Authentication Firestore Vision API
L. vy
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——

Figure 3.2.1System Architecture Diagram
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3.2.2 Use Case Diagram and Description

Figure 3.2.2 which is these case diagram illustrates the interactions between users and
thefunctionality inside thi®ersonal Financial Management Application with Spending
Monitoring. The primary actor is th&lser, which includes bottNew Usersand
Existing Users For new users, they need to register an accounbffstreusing this
application, while for the existing users just needed to login their own accounts to
access the system. Onttee user logirsuccessfullythere are various functionalities
provided for them to access which includes adairgenses, adding incomggtting
budget viewing transactions, viewgncharts, and logging out of the application.

TheAdd Transaction use case is extended by two optional-Buixtions. This means

that user can either add their income or expenses into their account.

TheAdd Expenseuse case is extended by two optionaluictions This means that
the useris able to select eithentertheir expense details manually by scaming
receiptor transaction details to record the expens@sally, the expensewhether
recorded through manual entry or by scanning a receipassed tdhe Update to

Databaseuse casgn order to guarantethatthe data is persistently stored.

TheAdd Income use caseequires user tentertheincome details and select a category
Both are connected via <<includexelationship this means that they are essential
components of the proce§&ibsequentlythe income details were passed todpeate

to Databaseuse casdgo make sure the uséisncomes data argtoredpersistently

The Set Budgetuse case is extended by the abildy userto enter a budget and view
the current budgeSubsequentlythe modified budgets or new budgets details aisib
include anupdate to the databasdor storage othe latest budget information.

TheView Transactionsuse case is extended by providing optitarsuserto modify

their transaction, including botkdiing or deleing. This is to make sure flexibility
provided tousersfor managing and updating their transaction receftectively. To
ensure data consisten@ny modifications made will subsequently be included in the

Update to Databasaise case.

TheView Charts use case is extended pyoviding options for useo visualize their
spending habits by using line chart or bar chat format. Additionally, user may apply
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filter towards their transactiodata based on day or mon®8y applying such filters,

user able to retrieve their financial data quickly for analysis

The Logout use casgrovidesusersthe abilityto quit the appsecurely Overall the
diagram provides a straightforward representation of the structuredailinn this
personal financiamanagemenapplication It illustrates how user interacts with the
system anchighlights thefiextend and fincluded functionalities supported by the

system.

The View Al -powered personalized savings suggestionse case enables users to

receive intelligent tipsuch avudgetfriendly mealsand weathebased reminder$ike
bringing an umbrellao help reduce unnecessary expen3es.ensure variety and
prevent repetition, the suggested meals are not repeated within the same week,

providing users with diverse, cestfective meal ideas throughout the week.

TheView Pointsuse case allows users to check their total accumulated points displayed

on the home screen.

TheSpin Wheeluse case allow users to spin the wheel by using their points to exchange
for some rewards. To ensure data consistency, any points earned or deducted will be

included in theJpdate to Databaseause case.

33
Bachelor of Computer Science@nours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3

A Personal Financial Management Application with Spending Monitoring

Enter expense details
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Figure 3.2.2 Use Case Diagram
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3.2.3 Activity Diagram
Login and Sign-Up

Figure 3.2.3 illustrates the login and sigm process for this personal finance
management system. First, the user will enter their name, email address, and password
to log in or sign up. If he or she is an existing user, then after clicking the lattm b

the system will validate if all the required fields have been filled in and proceed to
credential checking; if it is valid, then log in successfully and redirect to the home
screen. If the user enters invalid credentials, the system will displEtyammessage.

And if the user is a new user, he or she clicks thegghutton, and then the system

will proceed to check if the email address exists in the database; if yes, then show an
error message; otherwise, a successful message about cremwm@ecount is shown,

and the user is redirected to the home screater, userswill receivepoints, if they

checkin this application daily.

User Budgie System
4{ Check required field had fill in ]
Enter Name, Email, . i
and Password [login] [sign up]
[user choose to login] [user choose to sign up]
Validate credentials Eheck Scon had
exist in Firestore
y h 4 [walid] [invalid]

[walid] [invalid]

L

Select Login Select Sign Up
button button

» - Display "Login Failed.

Check credentials”
message

Display "Signup
Failed”
message

[ Redirect to Home Screen }:

|

Received daily-check in
reward

@

Figure 3.2.3 Login and Sigdp Activity Diagram
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Add Transaction

Figure 3.2.4 shows the add transaction process in this personal finance management
system. After the user clicks the fA+0 bu
to the Add Transaction screeithere will be a toggle button allowing users to select
eitheradd transaction ancome If userselectadd expenses, then user wilredirected

to the add expense foratreenwhereas if useselectadd income, then user will be
redirected to the add income form screen. After user had inserted income or expenses

successfully, then user will be redirected backdamescreen.

User Budgie System

¢

[ Select "+" button in home screen ]

Y
[ Redirect to Add Transaction screen ]

[user select add income] [user select add expense]

v

4 Display Add Expense form ]—
Select Income

:r Display Add Income form ]

[add income successfully] |

[add expense successiully]

[ Redirect to Home screen ]

-

Figure 3.2.4 Add Transaction Activity Diagram
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Add Expense (Manual Entry & Receipt Scanning)

Figure 3.2 shows the add expense process in this personal finance management
system. After the user clicks the fA+0 bu
screen appear, and show add expense form as default. The user has the option to either
manually add tb expense or scan the receipt. If the user selects to add the expense
manually, they are required to input the store name, amount, and select the category of
the expenses. Al ternatively, the leser ca
to upload receipt or transaction details either by capturing it with the camera or selecting

an image from the gallerdnce the receipt is uploaded, the system processes it using
Google Cloud Vision API, an OCR tool, to extract key details such as the store name

and amount. Later, GPT will used to determine the category of expAnskis. point,

there ardghree conditions for processitige receipts

1. Single Image with One Transaction

After extraction of text and analyzing the category, the system displays the detected
details for the user to revie®@nceusepr esses t he fAConfirmo but
fill in the extracted data into the respective fields in the Add Expense dialog. The user
then presses fASave Expenseo, prompting th

data in the database.

2. Multiple Images Selected from Gallery

If the useruploadsmore than one image, the system automatically enters background
processing modeAnd a popup is used to inform the ugskat the receipts will be
processed asynchronously. The system then loops through each image, applies OCR

and GPT, and automatically saves the extracted transactions without further user input.

3. Single Image with Multiple Transactions (e.gwellet notifications)

The system will prompt background processing if it detects multiple transaction entries
in a single image via GPT. And a popup is used to inform the user about this detection,
and later the system will extract and save automatically all the transactairereh
identified.
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After either a manual or scanned entry, otieeexpenses wesaved, the systemill

update the budget usage, expense list, and total expense amount displayed on the home

screen. | f the user clicks the fnCancel 0
redirected back to the home screen.
User Budgie Systemn

®

[ Select "+' button in home screen ]

v

[Redirem to Add Transaction s-:reen]

l

[ Redirect to Add Expense form J

[Add Manualiy] l [Scan Receipt]

Select "Scan
Receipt' bution
Redirect to scan
receipt screen
[upload from gallery]

Sedect "LUpload from
Gallery” button

[=1 images]

Enter Store Mame

Select Expense
Category

[use camera]

[1 image]
T[:=1 transactions in 1image]
Select "Confirm"
button [

D

Process OCR
using Google
Cloud Vision AP

Extract key
Details (Amount,
Store Mame,

Category)

! ,

Show popup: "Multiple

Show popup: "Multiple
Images Detected”

Transactions Detected"”

o]
l

IElart background processing

isplay key
details

)

[ Auto-fill extracted details into

specific fields

Redirect to add
EXPENSE SCresn

[cancel adding] X[add Expensaes]

Select "Cancal"
bution

:

Redirect to
homne screen

Select "Save

Expense” button

-

Validate input field l

Store Expense Data in Firebase
Firesiore

¥

:

and total expense in Home

pdate budget usage, expense lis
Dashboard

Figure 3.2.5 Add Expense Activity Diagram
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View & Manage Expenses

Figure 3.26 shows the process of viewing and managing expense listings in this
personal finance management system. For existing users, the home screen will show up
to four transaction activities. If the user wants to view all transactions, they can click
the "See All button, and the system will redirect them to the Activity Listing Screen,
which provides a detailed overview of both expenses and incomes. However, for a new
user , a message ANo exp eTospmateran expensg,shey et 0
user carswiperight on an expense row, which will open the Edit Expense screen. After
making modifications, the wuser presses
changes. To delete an expense, the user smige leftthe expense entry, after which

a Delete button will appediesidt he row. The wuser can then
the expense. Once an expense is modified or deleted, the system first validates the
changes, then updates the database and application interface to reflect the latest

modifications.

User Budgie System

Firebase Firestore's

Refrieves expenses from
expenses fisld

Select "See All" button
in home screen

[have expenses record) }\ [absence of expenses record]

Redirect fo expenses
listing screen |« r
¥ - -
- Display "No
[update expenses) [delete expenses] Dlsa?cla::sl Ei; of expenses recorded
l P yet" message
[ Click an expense ] [ Delete an expense ]

Redirect to Expense
Details Screen

Validate input field

Edit an expense entry

Updale expenses in
database

> * [usuate budget usage and tolal]

expenses in home screen

Display remaining
- . EXpEnses

Figure 3.26 View and Manage Expenses Activity Diagram
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Budget Management

Figure 3.27 shows the budget management process in this personal finance
management system. The user presses the budget icon located on the rightmost side of
the bottom navigation bar, then the user will be redirected to the Budget Screen. For
new users, a messagatstgfiNo budgets setwill be displayed. The system will show
existingusers how much of their budget they had been asdaffer a savings amount,
which is 20% of the remaining budget. The budget is visually represented by a progress
bar that refreshesontinuously according to the user's spending. If the entire amount
spent stays within 80% of the budget, the bar remains blue, reflecting regular
expenditure. If the user spends more than 80% of the budget, the bar turns red to
indicate overspendinglhe user was allowed toputa new budget amount and clicks

the "Save Budget" button to change the budget. The system then validates the input,
verifying it is a positive integer, and updates both the database and the application
interface with the latésmodifications. If overall expenditure exceeds the chosen
budget, the advised savings amount is reduced to RM 0.00, and the system will notify
the user with an alert messadgesides a pointbased reward system will also be
implementedOne hundred points will be awarded to users if their expenses for the
month remain within the budget they Sktis feature is used to motivate users to spend

wisely.
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User

Budgie System

Select "Budget” button|

Redirect to budget

Retrieves budget from

screen

Enter budget amount

Select "Save Budget”

bution

3 Fireb Firestore's budget
'l field

[have budget record] )\ [absence of budget record)]

Displays budget Display "No budgets
details sel” message

Validate user input

Update budget
amount in database
[Normal spending]
Show blue progress bar
Check meet the saving
goal

[Overspending alert]

Show red progress bar

[Display updated Budget Usage
| and Suggested Savings

Figure 3.27 Budget Management Activity Diagram
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Income

Figure 3.28 the process of inputting income in this personal finance management

application. The user begins by clicking the income box on the home screen, which

triggers the Income Dialog to pop up. The user then enters the income amount and

selects the income catay from a dropdown liséfter user presses tliiSave Income

button, he system will validate the input atater update in database and application

interfaceto reflect the latest financial information. Once successfully saved, the user is

automaticallyredirected back to the home screl@rorder to providgreater flexibility

and convenienc® usera Monthly Income Repeat featungll be implemented in the

future, which allowing users to set their fixed income to be automatically recorded each

month.

User

Budgie System

¢

[ Select "+" button in home screen ]

k4
[ Redirect to Add Transaction screen l

Y

[ Redirect to Add Income form ]

f

[EF[E" income amou ni]

[Select noome -:ateg-:}r:,']

h
Sedect "Save Income"
button

r

[Re-d rect to home screen ]1

Py
k.*'

» alidate user input

Update income
amaount in database

Update income in
transaction activities

k.

Display updated income in
home screen

|

Figure 3.28 Income Activity Diagram
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Data Visualization (Pie Chart & Expense Trends)

Figure 3.29 shows thalata visualization process this personal financeanagement
application.This feature provides users with charts to help them better understand their
spending patterng he process starts with the user pressing the Total Expenses box on
thehomescreenthen user will be redirected to the Chart Analysis SciBes system

then concurrently retrieves and verifies the availability of expense and income records
from the databasén the Day Chart Screen, the system displays a vertical bar chart
representing daily expenses and a horizontal bar chart showing cabeged/expense
distribution.If the user switches to the Month Chart Screen, a line chart is presented,
illustrating income vs. expenses from January to December. Different colors are used
to distinguish income from expenses, making it easier for users to analyze financial

trends ovetime.
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User

Budgie System

[user want to see their daily
expense chart]
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[absence of income record]
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Figure 3.29 Data Visualization Activity Diagram
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Spin Wheel Reward System

Figure 3.2.10 shows the Spin Wheel Reward System process in this application. This
feature motivates users to record their expenses or income consistently, by allows users

to earn points when they check in daily into this app. Then, users spin a virae| wh

and 50 points will be deducted for each spin. There are few rewards provided which
includes TNG cash voucher, points, or no rewards at all. The process starts with the

user pressing the Reward Point box on the home screen, which redirects them to the
Spin Wheel Reward Screen. The system then displays the spin wheel interface along
with the userds current points balance. W
system will first determine whether the user has enough points to spin. Howewer, if th

user does not have sufficient points to start a spin, then an "Insufficient points" message

will be shown to users. Otherwise, the system deducts the required points and starts to
spin. After a random result had been generated, the system startsrardetenether

the user has won a reward or not at all. Then, the system will display pop up message
accordingly. If the outcome is reward points, the points awarded will be update to the
user6s points balance, and a dpGowillde at ul a
shown to user. If the outcome is a TNG cash voucher, a popup message informs the
user of their win along with instructions to redeem the voucher. If the user does not win
any reward, a ABetter |l uck nemupdatestne 06 pop
database to reflect any modifications to the user's reward status or point balance, in

order to maintain data consistency.

45
Bachelor of Computer Science@nours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3

User

Budgie System
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"
Diisplay
“Congratulations,
you earned X
points!” popup

!

Display instructions to
redeam via email

Update to database

Figure 3.2.10 Spin Wheel Reward System Activity Diagram
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Al Tips Suggestion

Figure 3.211 showsthe process flow of the Apowered savings suggestion feature

this personal finance management applicatkirst, the user selects th@Al Tipso

option from the bottom navigation b#nen user will be redirected tioe Al Tips screen.
Onceuserenterthisscreems er 6 s current | ocati owhicwi | | be
is then used to fetch retiine weather information from the OpenWeatherMap.API
Simultaneously, the systematrieved the total expense for current month from Firestore,
inordertoc al cul ate the user s r e ma,likelocatppn,budget
budget, and weatheare subsequentlypassed into the GPT modt& generatesa
personalizedsavings tip.The suggestion generally consists of the weatblated

reminder like bring an umbrella if rain is detected, as well as a bdiigedly meal
recommendationlhe tip will be shown to the user once it was successfully generated.

If the user chooses to save the suggestion, the system stores the tip in Firestore, along
with a timestamp and content details for future referenagrevent the regtition of

the same meal suggestionkich within a twoweek period hence the tipsecord is

used to provide users with diverse suggestamally, the user is redirected back to the

Home Screen, completing the flow.
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User

Budgie System

[Select "Al Tips" from bottom navigation bar]

v
[ Redirect to Al Tips screen ]

—»[Get user's current Iocation}

A

[ View tip on screen

v

[ Tap "Save Tips"”

[F etch weather data (OpenWeatherMap API) ]

v
[ Calculate remaining budget ]

v

Send location + budget + weather to GPT

v

Receive generated tip (meal + reminder)

)

,——»{ Save tip to Firestore (with timestamp + content) ]

[ Redirect to Home Screen }:

Figure 3.211 Al Tips Suggestiom\ctivity Diagram
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User Logoutand Account Management

Figure 3.212 shows the logout process of this personal finance management
application. The user initiates the logout by pressing the logout icon located at the top
right corner of the home screen. Once the button is pressed, the system receives the
logout request, and Fireba Authentication proceeds to clear the current user session.
After the session is successfully terminated, the user is redirected back to the login

screen

Lzar Budgie Sysiem

—)IFIBDEII'-'B‘E iha |

ool T'B'JUBSI]

N
Firebase clears the
Current sessian

‘ Saled logout butbon ]

!

Redirect bo ogin Screen
A

P
..
-

Figure 3.212 User LogouandAccount Management Activity Diagram
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3.3 Project Timeline

@ Name Duration Start Finish
1 ElProject Initiation Phase 10 days? |2/10/25 8:00 AM 2/21/25 5:00 PM
2 Conduct feasibility study (OCR + GPT + Firebase) 4 days? |2/10/25 8:00 AM 2/13/25 5:00 PM
3 E Research existing personal finance apps 2 days? |2/14/25 8:00 AM 2/17/25 5:00 PM
4 E Identify user needs 2 days? |2/18/25 8:00 AM 2/19/25 5:00 PM
5 @ Define project scope and objectives 2 days? |2/20/25 8:00 AM 2/21/25 5:00 PM
6 |Bf ElProject Planning Phase 4 days? [2/24/25 8:00 AM 2/27/25 5:00 PM
7 Define project methodology (Prototyping model) 1 day? (2/24/25 8:00 AM 2/24/25 5:00 PM
8 ﬁ Create initial project plan and timeline 1 day? 2/25/25 8:00 AM 2/25/25 5:00 PM
9 ﬁ Identify key functional features 2 days? |2/26/25 8:00 AM 2/27/25 5:00 PM
1 |8 ElProject Execution Phase 24 days? |2/28/25 8:00 AM 4/2/25 5:00 PM
11 EIDesign 4 days? |2/28/25 8:00 AM 3/5/25 5:00 PM
12 Design UI wireframe using Figma 2 days? |2/28/25 8:00 AM 3/3/25 5:00 PM
13 ﬁ: Create navigation flow and user experience plan 1 day? |3/4/25 8:00 AM 3/4/25 5:00 PM
14 H Finalize architecture (Client-Server + Layered) 1 day? |3/5/25 8:00 AM 3/5/25 5:00 PM
15 Elpevelopment 20 days? |3/6/25 8:00 AM 4/2/25 5:00 PM
16 ﬁ Setup Flutter project + Firebase integration 5 days? |3/6/25 8:00 AM 3/12/25 5:00 PM
17 E Develop key functionalities 15 days? |3/13/25 8:00 AM 4/2/25 5:00 PM
18 [EMonitoring and Control Phase 4 days? |4/3/25 8:00 AM 4/8/25 5:00 PM
19 ﬁ Conduct usability testing (UI/UX + OCR accuracy) 3 days? |4/3/25 8:00 AM 4/7/25 5:00 PM
20 ﬁ{ Perform functional testing (all features) 3 days? |4/3/25 8:00 AM 4/7/25 5:00 PM
21 E Debug and refine features iteratively 4 days? (4/3/25 8:00 AM 4/8/25 5:00 PM
22 ElProject Closure Phase 13 days? |4/9/25 8:00 AM 4/25/25 5:00 PM
23 ﬁf Finalize FYP 1 report 10 days? |4/9/25 8:00 AM 4/22/25 5:00 PM
24 E Prepare for presentation 3 days? |4/23/25 8:00 AM 4/25/25 5:00 PM

Figure 3.3.1 Project Timelirfer Final Year Project 1
Name Duration Start Finish

1 [EFYP2 Initialization and Planning Phase 2 days? 6/23/25 8:00 AM 6/24/25 5:00 PM
2 Review feedback from FYP1, set FYP2 objectives 1day? 6/23/25 8:00 AM 6/23/25 5:00 PM
3 Review system scope and architecture 1day? 6/24/25 8:00 AM 6/24/25 5:00 PM
4 [ECore Development Phase 16 days? 6/25/25 8:00 AM 7/16/25 5:00 PM
5 Implement advanced features (e.g. OCR multi-receipt, GPT refinement) 8 days? 6/25/25 8:00 AM 7/4/25 5:00 PM
6 Enhance reward systems and budget logic 2 days? 7/5/25 8:00 AM 7/8/25 5:00 PM
7 Improve mobile UI/UX design responsiveness 3 days? 7/9/25 8:00 AM 7/11/25 5:00 PM
8 Add Al tips suggestion features 3days? 7/12/25 8:00 AM 7/16/25 5:00 PM
9 [ETesting and Debugging Phase 12 days? 7/17/25 8:00 AM 8/1/25 5:00 PM
10 Perform functional testing (add, edit, chart, reward) 2 days? 7/17/25 8:00 AM 7/18/25 5:00 PM
11 Conduct usability testing (UI/UX & OCR) 2 days? 7/20/25 8:00 AM 7/22/25 5:00 PM
12 Distribute app to users for testing 3 days? 7/23/25 8:00 AM 7/25/25 5:00 PM
13 Collect feedback through survey 1day? 7/26/25 8:00 AM 7/28/25 5:00 PM
14 Fix bugs & optimize performance 4 days? 7/29/25 8:00 AM 8/1/25 5:00 PM
15 [EEvaluation and Documentation 29 days? 8/2/25 8:00 AM 9/11/25 5:00 PM
16 Analyze feedback, finalize system performance metrics S days? 8/2/25 8:00 AM 8/8/25 5:00 PM
17 FYP 2 Report Writing 20 days? 8/11/25 8:00 AM 9/5/25 5:00 PM
18 Proofread and finalize full report 4 days? 9/8/25 8:00 AM 9/11/25 5:00 PM
13 [EFinal Preparation Phase 7 days? 9/15/25 8:00 AM 9/23/25 5:00 PM
20 Design poster and prepare slides 3 days? 9/15/25 8:00 AM 9/17/25 5:00 PM
21 Prepare for presentation 4 days? 9/18/25 8:00 AM 9/23/25 5:00 PM

Figure 3.3.2 Project Timeline for Final Year Project 2
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CHAPTERYS8TEM DESI GN

4.1 Database Design

The following Table 4.1.1 to Table 4.1.8 outlines the database design for the personal
financial management application, which employs Firebase Firestore as itbakea
NoSQL database. There aaetotal ofeight key collections being included for this
application. Each table below includes the column name, data type, constraints, a brief

description, and an example valugtovide aclear picture of the data structure.

a) Users Collection

Table4.1.1DatabaseDesign for thausersCollection

Column _ o
Data Type | Constraints | Description Example Value
Name
Username
name String Required | inside this Ajennyo
application
) _ Required, |[Us er 6s _
email String _ "jiapeil21212@gmail.com
Unique address
Account
) Auto- .
created_al Timestamp creation 9 March 2025 at 09:45:2(
generated _
time
. Total reward
. Required, _
points Integer points had 415
Default 0
accumulated
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Figure4.1.1shows the Firestore structure of the users colleciitie primary key is

the document ID, which is used tepresenteachunique userin the application
According tothe Figure 4.1t he jemywyr had been iDbamdant f i ed
ID O0VZLm1JU4mZ3BDxILX5PcgRY4l1and inside heprofile, it consists of these

fields such as name, email, points, and create8udicollections like budget, checkin,
expensesincome, recurring income, rewards, recegts nested under this document

to store related financial data.

Figure 4.1.1Firestore Structure for Users collection

Document ID (Primary Key»> Auto-generated

ﬂ > users > OVZLm1JUAmZ.. & More in Google Cloud v

23 (default) = = B 0vZLm1Jusm Ya
't collection + Add document + Start collection

8VZLm1.JU4mZ3BDx1LX5PcgR... >

created_at: 9 March 2025 at 09:45:20 UTC+8
email: "jiapei121212@gmail.com’
name: “jenny”

points: 415

b) Subcollections under Users Collection
i) Expenses

Table 4.1.2Database Design for thexpense£ollection

Column Name | Data Type | Constraints Description Example Value

_ _ The location where use
store_name | String/null Optional _ "KFC"
spend their money

Required,
total_amount Double User 6s spen 23.75
value >0
category String Required Category of expenses i Food:(
Auto- Date and time the 202507-

timestamp | Timestamp
generated expense was recorded 01T13:45:00Z
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i) Income

Table 4.1.3Database Design for thecomeCollection

Column _ o
. Data Type | Constraints Description Example Value
ame

Required Amount of income
amount Double 3000.00
value >0 | recorded by the use

category String Required Income category ASal ar
Date and time whe
_ _ Auto- _ 202507-
timestamp | Timestamp the income was
generated dded 01T10:00:00Z
adde

iii) Budget

Table 4.1.4Database Design for tHeudgetCollection

Column _ o Example
Data Type| Constraints Description
Name Value

The monthly budget

Required amount set by the use
amount Double 2500.00
value >0 | can only be set once p

month
_ Auto- The time the budget 202507-
created_al Timestamp
generated was last updated | 01T00:00:00Z
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iv) Checkin

Table 4.1.5Database Design for theheckinCollection

_ o Example
Column Name | Data Type | Constraints Description
Value
The day of the
day Integer - month the user 3
checked in
The month the
month Integer - . 7
checkin occurred
The year of the
year Integer - _ 2025
checkin
The exact time the
_ _ Auto- _ 202507-
check_in_at | Timestamp checkin was
generated 01T10:00:00Z
recorded

points_awardec

Integer

Reward points giver
for this checkin,
calculated on a
weekly cycle based
on consecutive daily
checkins (e.g., Day
1=1pt,Day2=2

pts ... Day 7 =7 pts
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v) Rewards

Table 4.1.6Database Design for thewardsCollection

_ o Example
Column Name Data Type | Constraints | Description
Value
User 6
total Integer valueO0 accumulated 150
reward points
The month
when the last
last_rewarded_mont| Integer - 7
reward was
issued
The last time
. Auto- , 202507-
updated_at Timestamp, this document
generated 01T10:00:00Z
was updated

vi) Receipts

Table 4.1.7 Database Design for tReceiptCollection

Column _ o Example
Data Type | Constraints Description
Name Value
_ _ _ URL of the scanned
image_url String Required 3000.00

receipt image stored

Detected or user
category String - assigned expense AFood

category

Store name extracted

store_name| String - fromthereceipt(via| A St ar b
OCR/GPT)
Total amount extracte
total_amount Double - 23.50

from the receipt
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vii) Al Tips

Table4.1.8DatabaseDesign for theAl Tips Collection

Column _ Descriptio
Data Type | Constraints Example Value
Name n
Date and
_ ) _ time the tip| 27 July 2025 at 22:41:59
timestamp | Timestamp Required
was UTC+8
generated
_ fWeather: cloudy
Combined _ ) )
Dinner suggestion: Fried
weather _
. . . Fish + Soup, home
tip String Required and meal
_ cooked, RM13.00
suggestion _ .
Drink suggestion: Iced
message _ .
Milo, RM2.500
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4.2 System Flowchart

Figure 4.2.1 shows the system flowchart for the personal finance management
application, which includes features likser authentication, expense tracking, budget
management, receipt scanning via OCR, transaction notification captusayvings

Tips, point-based rewards systeamd financial data visualizatiohe details of each

function will be further explained and described in the following subsections.
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C s D

\v
User Sign Up
\v
User Sign In
\
Enter Home Screen

¥

¥

v

Enter Expense Listing
Screen

\
Enter Budget
Management Screen

Enter Add
Transaction Screen

[Enler Reward Screen] [Enler Al Tips Screen]

If last month's
pending = budge!

Show motivation
message

Update expense

Edit View Delete Spin wheel
il J7 Set Budget expense expense | |expense
Select "Add Expense” Select "Add Income”
Scan Receipt or
Manual Entry Transaction details
Y
User enters amount,
store, category manually Update expense
W
No Gain
Gain
Select category Update Budget maney reward points
reward gain reward
Avi
¥ Sh
ow
Update fotal redeemption
income steps

Save Tip

Data is stored in Firebase Firestore
and reflected in the Home Screen

85 Back to Homs

Screen?

Figure 4.2.1 System Flowchart
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4.3 System Block Diagram

According to Figure 4.3.1, it shows the system block diagram for this personal financial
management application. The system begins with the first key modules which is the
user sigAn (User Login Screen) or sigup (User Registration Screen) module. After
successfully registered, user will proceed to login with their email address and password.
After successfulljfogging in user will be redirected to the Maashboardwhich is

the Home Screen, it served as the central navigation point. From here, lestr ab
access thsix key modules whiclnclude Add Transaction Module, Budget Module,
Transaction Listing Module, Reward System, and Insights Mo&dil€ips Suggestion
Module

In the Add Transaction Module, users able to manage bakpenses and income
User able to add expenses manually or by scanning receipts in the Expense Module.

For The Income Module, it allowssersto record and manage their income.

For theBudget Module, it allows users to set a monthly spending limit and try to track
their usage in real time. This module was integrated with the Reward system, as it will

award the users with points if their expenses remain within the set budget.

For theTransaction Listing Module, a list of past transactions has been provided to
usersas well as with the ability to modify or delete the expense and income entries. In
order to motivatausersto record their expenses and income regularly,Rbesard
Systemhasbeen introduced, which provides the daily chetkto gain points, and a
spin wheel has been used @iserdo redeem the rewards with their accumulated points.

For thelnsights Module which allows users to analyze their spending pattern by
presenting users with interactive visualizations, including Day Charts, Month Charts,

and Category Distribution. Hence, user able to make informed financial decisions.

Last but not leastAl Tips Suggestion Module provides users with personalized
financial advice based on thegmainingbudget, local weather conditignand total
expensesFor example,meal suggestions and weathelated remindehad been
provided, tadhelp users reduce unnecessary expenses and make more informed financial

decisions.
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To sum up, this block diagram provides a streamline graphical representation for this
personal financial management system. It illustrated how major components are

structured and the relationships between those components.

User Registration
Screen

A 4

User Login Screen

Y

Home Screen (Main Dashboard)

i ¢ ‘, i 1 i

Add Transaction Budgst Module Transaction . Al Tips
Module Listing Module Reward System Insights Module Suggestion
I WModule
View
Edit Delete
fransaction " . = Category
l l history " v Day Charts Wonth Charts Distribution

Expense Module Income Module

Daily Check-| | Spin Wheel Reward Point
Add EditiDelete Scan Receipt Add Edit/Delete in (Gamified) | | Accumulation
Expense Expense {OCR + GPT) Income Income
Set Expense View Tips Save Tips
View Usage / Tracking &
Monthly -
Budgat Suggesfions Budget
Reward

Figure 4.3.1 System block diagram
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4.4 System Component Specifications

Below aretheimplementation details of each module, including an overview of its core
functionality, data flow, and how components interact between one another to deliver

specific features.

a) User Registration Screen

Description

Enable new users to register an accoungtgringtheir email address, password and
name. Users will be redirected to the home screen after they successfully sign up.

Component Requirements

1 Firebase Authentication enables new users to create an account securely. It
ensures identity verification and user management within the application.

1 Cloud Firestore is used to store the user profile details, such as name, email
address, and created_at (timestamp).

1 Once successful registration, the user will be redirected to the Home screen by

utilizing theNavigation components

b) User Login Screen

Description

Enable users to login to their accountdnteringemail address, and password. Users
will be redirected to the home screen after they successfully sign in.

Component Requirements

1 Firebase Authenticationto validate user email and password credentials.
1 Once successful login, the user will be redirected to Home screen by utilizing
the Navigation components
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c) Home Screen (Main Dashboard)

Description

Serves as the central navigation hub for the application, which allows users to move to
other screens, and provide users with quick summarized views toward their financial

status such as total expenses, income, and latest transaction activities.

Component Requirements

Cloud Firestore to retrieve and aggregate financial data in real time.
Firebase Authenticationis used to identify the user and fetch their financial
data.

Stream-based widgetdo reflect live data updates.

Navigational control to allow user to move from home screen to other modules.

d) Add Transaction Screen
Description
Allow users to add income or expenses.

Component Requirements

1 Navigational control to allow user to switch to either add income or expenses.

e)Add Income Screen

Description

Allow user to add income.

Component Requirements

1 Cloud Firestore is usedo manage the income entries.
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f) Add Expense Screen

Description

Allow users to add expenses either manually or scanning their receipts.

Component Requirements

91 Cloud Firestore is used to manage the expenses entries.

1 Navigational control allow user to move to scanning receipt screen.

g) Receipt Scanning Screen

Description

Allow users to add expenses by scanning their receipts, by utilizing the OCR and GPT

technology.

Component Requirements

1 Cloud Firestore is used to manage the expenses entries, receipts images and
details.
Device camera and ImagePickeareused for capturing receipt images.
Google Cloud Vision APIlis used for optical character recognition (OCR).
OpenAl GPT API to process unstructured text into structured data like amount,
category and store name.

1 Navigational control allow user to redirect back to add expense screen.

63
Bachelor of Computer Science@nours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 4

h) Budget Screen

Description

Allow users to set a monthly spending limit, and users are able to see how much they
spend in relation to the budget they have set. There are also savings suggestions

provided i f usersd6 spending stays bel ow

Component Requirements

91 Cloud Firestore is used to store and update budget information under the
userd6s document . It fetches and sums
1 A conditional logic checkwas used to decide whether to award a user points

if their expenditure fell within the budget that had been set.

i) Transaction Listing Screen

Description

Provide users with a list of historical transactions, which involve both income and

expenses. Besides, users are allowed to edit or delete the transactions.

Component Requirements

91 Cloud Firestore is responsible for fetching records from both the income and
expenses subcollections and handling the modifications or updates of the

transactions.

9 Firebase Authenticationto filter data by user.
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J) Reward System Screen

Description

Allow user to check in the application daily in order to earn the points, and users may

use the accumulated points to spin the wheel for exchange of rewards.

Component Requirements

1 Cloud Firestore stores user cheak activity and reward point data in the
checkin and rewards subcollections.

1 Firebase Authenticationis used to ensure that each user's reward history is
stored under their own account.

1 Thespin wheelallows users to spin and receive random rewards.

k) Chart / Insights Screen

Description

Of fers financi al vi suali zation tools that

monthly, anctategoricallypbased, in order to help user make better budgeting decisions.

Component Requirements

1 Cloud Firestore is used to retrieve and manage historical income and expense
data.

1 fl_chart package is used to visualize financial data, such as bar chart and pie
chart.

1 Firebase Authenticationis used to ensure that the visualized data is user

specific.
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[) Al Tips Suggestion Screen

Description

Providesusers with personalized financial advice based on their remaining budget,
local weather conditions, and total expenses. Hence, the system will suggest bringing
an umbrella on rainy days and recommend buttgaidly meals like homeooked

options to prevent unnecessary expenses.

Component Requirements

1 Cloud Firestore is used tsaveand retrievehe Al-generated tipgnablingthe
system to trackprevioussuggestions angreventrepeating the sammeal
suggestionsvithin a specific time period.

1 OpenWeatherMap API offers thereattime weathedatabased on the current
locationof user

1 OpenAl API (GPT) generateshe contextually aware and intelligent savings
advice.

1 Firebase Authenticationis used to ensure the tips and saved suggestions are

user specific.
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4.5 System Functional Overview

Table 4.5.1 which is the System Functional Overview Table, had outlined the main
functionalities provided by this personal financial management application. Each
function represents a significant component of the system's capabaiek, enables
users tacarry outtasks such as managing transactioesard points accumulation and
rewardsredemptiongcreatingbudgets and analyzing financial daBasides thatan in

depth breakdown of how each system function is implementi¢de presented in
Chapter5.6.
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Table 4.5.1 System Functional Overview Table

FunctionID FunctionName Feature Description
Enable users to login or sigip by enterin
FOO1 User Authentication _ _ J P By J
their email address, username and passwa
_ Enable users to access to add income of
F002 Add Transaction
expense modules.
Add Expense .
FO03 Enable users to add their expenses manua
(manually)
F004 Add Expense (receipt| Enable users to add their expenses by scan
scanning) the receipts or transaction details.
Enable users to add their recurring incoore,
FO05 Add Income . . _
other categorized income entries.
Enables users to review past financial
_ o transactionsincluding both income and
FO06 Transaction Listing
expenses, arranged from the most recent to
oldest.
_ ) Enable users to make changes toward pa
FOO7 Edit/Delete Transactiof _ _
transaction or delete the transaction
Enable users to visualize their financial datg
FO08 Financial Insights pie chart (category based), line chart and b
chart mode.
_ Motivate users tehed in daily to record their
FO09 Daily Checkin _ _
transactions andarn some reward points.
Enable users to set a monthly budget, ang
system will track expenses against budget
FO10 Budget Management _
reattime, and awarded users based on the
saving status monthly.
_ Enable users to spin the wheel by using thg¢
FO11 Spin Wheel Game o
points inexchangdor reward.
Enableuserdo view their accumulated rewar
FO12 Reward Accumulation| points,which are updated and managed in rg
time.
Enable usersto view the suggested tips fq
FO13 Al Tips Suggestions saving, like budgetfriendly meals or weathg

conditionremindes.
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CHAPTBEBRYSTEM | MPLEMENTATI ON

5.1 Tools to Use

The development of this personal financial management application with spending

monitoring required tools such as software and hardware.

5.1.1 Hardware Architecture

The development of this personal financial management application with spending
monitoring involves the utilization of various hardware components such as a laptop
and smartphone. As shown in the Table 5.1HPd aptop 14sdg2515TU, equipped

with 11th Gen Intel Core #8135G7 processor, 16GB DDR4 RAM, Intel Iris Xe
Graphics, and 512 GB NVMe SSD storage, served as the main workstation for

programming and development tasks.

I n addition, to ensure the apps Huawei funct
Y9 2019 (Android) in Table 5.1.2, were used as the primary platform for user

experience (UX) evaluation and testing in a-watld environment.

Table 5.1.1 Specifications of laptop

Description Specifications
Model HP Laptop 1451g2515TU
Processor 11th Gen Intel(R) Core(TM) #8135G7 @ 2.40GHz
Operating System | Windows 11
Graphic Intel(R) Iris(R) Xe Graphics
Memory 16GB DDR4 RAM
Storage 512 GB NVMe SSD

69
Bachelor of Computer Science@nours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTERS

Table 5.1.2 Smartphone Specification (Android)

Description Specifications
Model Huawei Y9 2019
Processor HiSilicon Kirin 710, Octacore (4x2.2 GHz CorteR73 &

4x1.7 GHz CortexA53)

Operating System

Android 8.1 (Oreo) with EMUI 8.2

Graphic Mali-G51 MP4 GPU
Camera Dual rear camera
1 Primary Camera: 13 MP sensor with an /1.8 aperture
1 Secondary Camera: 2 MP depth sensor with an
aperture
Memory 4GB RAM
Storage 64GB

5.1.2 Software Architecture

To develop a personal financial management application with spending monitoring,
software components play a crucial role in working with hardware tools to create and
develop the mobile application. Various software tools had been utilized in order to

provide different functionalities during the development process, including Visual

Studio Code, FlutteDart programming languag€igma,Google Cloud Vision ARI

Firebase, Notification Listener Service (Android).

a) Integrated Development Environments (IDES)

M Visual Studio Code

Visual Studio Code is the major IDE used for developing a personal finance

app. It is used for authoring and managingapplication code, detecting and

fixing bugs, supporting many programming languages, as well prawideety

of extensions includin§lutter.

b) Mobile App Development Frameworks

M Flutter
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Flutter is used to develop a uniform and responsive user interface for the
personal finance mobile application, which enables users to perform tasks like
budgeting, income and expense tracking, and receipt scanning. Further, it
supports crosplatform devépment, such as its ability to operate on both iOS

and Android platforms using a single codebase. This approach significantly

reduces development time and costs.

c) Programming Language

1 Dart
The primary programming language used to create this mobile application is
Dart. This is due to it allows faseamless integratiowi t h t he FIl ut t e
framework. Further, Dart may lm®mpiled into native machine code, enabling
the application to function smoothly and efficienfya r t 0 sawadt sngdal c
can handle tasks like, obtaining receipt data from the Google Cloud Vision API,
storing and retrieving data from Firebase Firestore, and processirireal
notifications more efficientlyThus, makingtiideal for building modern mobile
applications. Since Flutter is built on Dartsutpports hot reloadvhich allows

for reattime Ul updates without restarting the app.

d) User interface (Ul) design

1 Figma
Figma is used to design and provide an initial look for the user interface (Ul)
and user experience (UX) for the personal finance application. Thex@ise
it supports the higffidelity of Ul designs and interactive prototypes. Further,
Figma allows stakeholders to provide direct feedback on design files, hence we
able to get a deeper understanding towards thaireaé nedds. Additionally,
it also supportsesponsiventerface development, which enables testing across

different screen sizes and oriatidns.

e) Google Cloud Vision APl and GPT Integration
Google Cloud Vision APl is integrated into the app to support receipt scanning.
It extracts text from receipts that are either scanned using the camera or

imported from the gallery. The extracted text is then sent to&G@1or carried
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f)

9)

out analysis and processes the data to identify key transaction details such as
the amount spent, store name, and purchase catefjben, the system will
automatically analyze the expendedongingto which categories, later store
them in the database. This function
input the transaction details, at the same time increffs@ency, due to

eliminating the manual input caeduce human errars

Backend Development and Database Management

Firebase

The realtime and clouehosted database with the abilities to store and sync
financial data had been provided by Firebase. Besides, it also authenticates the
users for secure sign to the app. It also offers cloud storage for secure file
management, sucls receipts and financial documents. Moreover, the cloud
function facilitated the execution of backend codes. Additionally, Firebase is
able to integrate with Flutter and provide support for the-treed data
synchronization capabilities. As a result, eihsures reaime handling of
financial data, including expense tracking, transaction updates, and
instantaneous database updates.

Data Visualization and Financial Reporting Tools

fl_chart

The fl_chart package will be used for financial data visualization, which enables
features such as pie charts for expense trackimgdgetexpenditure
comparisons, and monthly expense classificattan.example, @ie chart will

be used to illustrate the spending distribution across different categories, which
enables users to get a quick understanding towards their financial patterns. At
the same time, it also allows users to assess budget adherence, as well as mak

informed financial decisions effectiyel
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5.2 Hardware Setup

Android phone setup:

To start with debugging by using Huawei Y9 phone, developer mode and the USB

debugging mode must be enabled as shown in Figure 5.2.1 and Figure 5.2.2.

TERee 3 30192% &) 4:53

& Developer options

Developer options D

Memory

Create bug report

Screen lock
Require your phone 10 b ked before

using it

Desktop backup password

Set password protection desktop backups

Stay awake ()

Keeg een on when

Enable Bluetooth HCI snoop log

Capture all Bluetooth HCI packets in a file

Enable OEM unlock (:)

Running services
View and ntrol currently n ng services

WebView implementation

Enable multi-process WebView
Run WebView renders an isolated process

)

Restore default settings

Figure 5.2.1 Developer mode enabled
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soSony NIl S @ 3 30692% %81 4:53

& Developer options

DEBUGGING

USB debugging ()

Debug mode when USB is connected

Revoke USB debugging authorisations

Always prompt when connecting to USB

Allow ADB debugging in charge only

mode C
Select mock location app

No mock location app set

Enable view attribute inspection

Debugging application:
Select debug app Solp L S
Wait for debugger

Debugged apps wait for debugger to be
attached before executing

Verify apps over USB
Check apps installed via ADB/ADT for harmful O
behaviour.
Logger buffer size 256 KB per log buffer
. A
Restore default settings

Figure 5.2.2JSB Debugging toggle turned on
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5.3 Software Setup

The software setup process comprises two main parts: establishing a connection
between the Android smartphone and the computer for development and testing

purposes, and configuring Firebase for user data storage.

a) Connection between Android Smartphone with Computer

Next, connect the Huawei Y9 with with our computer by using USB cable. Then, the

detail connection process had shown from Figure 5.2.3 to Figure 5.2.8.

+ AutoPlay
CD Dirive (D:) HiSuite

Select to choose what happens with this disc.

Figure 5.2.3 Notification pop up in laptop to show phone connection

CD Drive (D:) HiSuite

Choose what to do with this disc.

Install or run program from your media

v Run HiSuiteDownlLoader.exe
Pulfished by Huawei Software Technologies...

Other choices

Import photos and videos
Dropbox
Open folder to view files
File Explorer

. Take no action

Figure 5.2.4 Choose to run the phone with HiSuite
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Use USB to

Transfer photos O

Transfer files O

Charge only o
CANCEL

Figure 5.2.5 Select the ATransfer
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“ ' Home | My Device

Connect to Device X

€ Open HiSuite on your phone to get a connection
code. Then enter the code below:

System Recovery

iSuite 14.0.0.340 OVE

Figure 5.2.6 Connection between laptop and Huawei phone via Huawei HiSuite app

“ " Home | My Device
L]

Connect to Device X

© Open HiSuite on your phone to get a connection
code. Then enter the code below:

42361686 b

System Recovery

Figure 5.2.7 Enter the-@igit verification code shown in Huawei phone
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ooy B0 ¥ 3101925 01 445

HiSuite

il

Connected to LAPTOP-PSTG7191 via USB

‘%’ Home | My Device
.

HUAWEI Y9 2019 ®

Pictures
97

Messages

Internal storage Used: 23.96GB | Total: 64.00GB

@ BackUp ) Restore (@ System Update {8} System Recovery

“Click to start
full-screen DISCONNECT
demonstration.

{Suite 14.0.0.340 OVE

Figure 5.2.8 Successful connection between laptop and Huawei phone

b) Firebase configuration:

Firebase was then configured and connected to the Flutter project. The Firebase
Authentication and Firestore had been set up, which was used to store-thmeaesler

data and transactions. Later, the goesglevices.json was also downloaded and placed
inside the development folder. Next, Figure 5.2.9 shows the authentication method had
been set up. This method allowed the user to sign up or log in by using an email and
password. As shown in Figure 5.2.10, there are few collections being created, which

include users, budget, expenses, income, and receipts.
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= MyFinanceApp ¥ : o

Authentication

Qe

Users Sign-in method Templates Usage Settings & Extensions
+
Sign-in providers @

Add new provider

Provider Status

Email/Password () Enabled

Figure 5. 2.9 nEmMeétHod dlaavedbywusingd-ibebaSe g n

-
‘ MyFinanceApp ~ o
. Y
A Cloud Firestore Add database [E% Ask Gemini how to get started with Firestore ) .
0
o L
Data Rules Indexes Disaster recovery new Usage % Extensions

a _ +
=

@ Protect your Cloud Firestore resources from abuse, such as billing fraud or phishing  Configure App Check X @
ol
@ £ introducing Firestore Enterprise Edition with MongoDB compatibility!  Leam more & Dismiss
+-

Panel view  Query build

[ > users > OVZLmIJU4mZ. & More in Google Cloud v

3 (defaul) (@ users = i B ovZLm1JU4mZ3BDxILXSPegRrY4I
+ Start collection + Add document + Start collection
test BVZLm1JU4mZ3BDX1LX5PcgRry4l1 > budget
sssss > expenses
+ Add field
created_at: 9 March 2025 at 09:45:20 UTC+8

mail: “jiapei121212@gmail.com™

‘‘‘‘‘‘

me: “jenny”

Figure 5.2.10 Firestore Database Structure

Next, Figure5.2.11 and Figures.2.12 showed the Google Cloud Vision API and
OpenAl GPT had been integrated for the receipt scanning capabilities. Both of them

work together to extract the text from receipts and categorize each expense.
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= Google Cloud $* MyFinanceApp Q 0N o

& Product details

Cloud Vision API
Google Enterprise API

Image Content Analysis

m TRY THIS API 2 & APl Enabled

Figure 5.2.11 Cloud Vision API Enabled

° Personal = My Finance App & Playground  Dashbosrd Docs  APlreference @) o
SETTINGE APl I(EYS + Create new sacrat key
As an owner of this organization, you can view and manage all AP keys in this erganizetion.
ORGANIZATION
Do not share your AP key with others or exposs it in the browser or other client-side code. To protect your account's security, Dpendl may automistically disable ary AP key that has keaked publichy.
APl keys View usage par APl key on the Usage page
NAME SECRET KEY CREATED LAST USED PROJECT ACCESS CREATED BY FERMISEIONS
= My Finance Key sk-...HsaA Mar 3,2025 Mer 25,2025 My Finance App pei ji ©

Figure 5.2.1API Key Generated for OpenAl GPT Integration

After all the preliminary works above had been set up. The development for key
functionalities process began, which includes login or-sjgprocess, adding expenses,
incomes, setting budgets, transaction listing and logout. Then, testing was conducted to
ensure the application was error free and work smoothly.

Finally, we try to integrate all the modules and proceed to the development of the
overall UI/UX design. To ensure visual consistency across the entire application, we
had applied dark theme to the home screen, navigation structure, and individual feature
screens. This is because a dark theme with bdglored elements able to help users

focus better on the key information.
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5.4 System Requirements

5.4.1 System Requirements for Users

Table 5.4.1 shows the system requirements for users.

Table 5.4.1 System Requirements for Users

Hardware Requirements Software Requirements

V  Smartphone (Android) with | Operating System:
minimum of 4GB RAM V  Android 8.0 (Oreo) or later

V Camera with at least 8M
resolution

V  Minimum 64GB storage

V Internet connection required fi
Google Cloud Vision API an

Firebase synchronization.

5.4.2 Functional
Sign up:

1. Users shall be able to create a new accourgritgringtheir username, valid

email and password.

Log in:

1. Users shall be able to login to the application with valid email and password.

Home Screen:

1. User shall be able to view the welcome messtgal accumulated pointtal
income total expenses, and latest fowansaction activities
User shall be able &nter the Add Transaction screen by clickingfth@button
3. User shall be able tenter theTransaction Listing scredby clicking thefiSee
All 0 button

4. Usershall be able to enter the Reward screen by clicking the point box.
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User shall be able to perform a daily chétkand the system shall assign points
based on the current streak; updated points shall be displayed on the Home
Screen.

Usershall beableto check in daily to earn the daily cheickpoints.

User shall be able tenter the Transaction Insight screen by clickingfihetal
Expensegbox.

User shall be able to log out by tapping the logout icon in the app bar, which
redirects them to the Login Screen.

Add Transaction Screen

a > w0 N E

User shall be able to record the income or expenses.

User shall be able to select from the categories of expenses or incomes provided.
User shall be able to enter the Receipt Scanning screen.

User shall be able to select the date of expenses or incomes to be recorded.
User shall be able to enter the store name and amount of expenses for expenses
recording.

User shall be able to enter the income amount for income recording.

OCR Receipt Scanning and GPT Integration:

o r w0 N oE

User shall be able to take a photo of their receipts.

User shall be able to upload the receipts from the gallery.

User shall be able to confirm the extraction details are correct.

User shall be able to upload multiple receipt at one time.

User shall be able to upload a single piece of receipt which contain multiple
transactions.

User shall be able to redirect back to Add Transaction screen, with key details
of transaction being automatically filled in by the system, and user shall perform

latest checking.

Budget Creation and Tracking:

1.
2.

User shall be able to enter and save a monthly budget amount once a month.

User shall be able to view the suggested savings amount.
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3. User shall be able to view the current budget and the total spending for the
month.

4. User shall be able to see a horizontal progress bar that visually indicates the
proportion of the budget that has been spent.

5. User shall be notified with a color change in the progress bar if spending
exceeds 80% of the budget.

6. User shall be provided with a recommended savings amount if the remaining
budget allows for it, calculated as 20% of the unspent amount.

7. User shall receive a reward pap when their total monthly spending is less

than the set budget.

Transaction Insight Screen:

1. User shall be able to view visual insights into their expenses through charts,
including daily and monthly trends.

2. User shall be able to toggle between day and month views using the segmented
toggle buttons.

3. User shall be able to view a horizontal bar chart which shows the expenses
distribution based on category for the selected month.

4. User shall be able to move to the previous month to view their historical
expenses.

5. User shall be able to view the line chart which shows daily expenses.

6. User shall be able to click the line in line chart, to view the particular day total
expenses.

7. User shall be able to see the total expenses and incomes for each month in a
year.

8. User shall be able to see the top 3 categories of high expenses categories in the

year.

Transaction Listing Screen:

1. User shall be able to delete the transaction.
2. User shall be able to edit the transaction.
3. User shall be able to view the transaction date and time.
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4. User shall be able to view the category of transactions, spending or income
amount.

5. User shall be able to see the amount of money, if display in green color
indicating income, whereas display in red color indicate expenditure.

Point-based Reward Screen:

1. User shall be able to spin the wheel.
2. User shall be able to receive the rewards.
3. User shall be able to see their accumulated points decrease or increase in real

time.

Al Tips Suggestions Screen:

1. User shall be able td@ew the suggested saving tips

2. User shall be able tsave the saving tips

5.4.3 Non-functional

Non-functional requirements define the quality attributes of the system. These
benchmarks define the expected system performance in terms of speed, accuracy,

responsiveness, and efficiency when handling user actions and background operations.

V OCR Accuracy:The Google Cloud Vision APl was able to support the
receipt scanning feature, and extract text with accuracy up to 95%.

V Transaction Processing Time: The details extracted from receipts will be
processed and categorized within 30 seconds.

V App Responsiveness: All Ul interactions like screen transitions will
complete within 500 milliseconds to ensure a smooth user experience.

V Data Sync Efficiency:in order to maintain data consistendyirebase

synchronization wilsync expense data across devices within 5 seconds.
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5.5 System Operation

5.5.1 Login & Signup

Figure 5.5.1 shows the login and signup screen. Users will be redirected to home
screen if they enter the email and password correctly; else the red border will
appear around the password field to indicate invalid password entered. Besides
that, the namerger by user in the Name field will be used for representing the
username in the home screen. Further, we had set the minimum length of
password to 10, mix of uppercase and lowercase are required, to ensure

passwords are complex and prevent unauthorizegsac

Budgie

le. Financial Freedomn

jenny

~ Email

jiapei92@gmail.com

Login Failed. Check credentials.

112)13]14]5]6]7]8]9]0

jiapei9@gmail.com

Figure 5.5.1Login and Signup screen for User Authentication
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5.5.2 Home Screen (After Login) and Logout

Figure5.52 shows the home screen for this mobile application. For the new

user (Picture at right side), the home screen will display RM 0.00 for both Total
Expenses and Income. However, for existing users (Picture at left side), the

Total Expenses and Income willav based on what they had recorded into the

system, and will update in retme, which not more than 3 seconds. Besides
that, the fAHell o, [username] 60, the use
entered in the login and signup screen. emnore, for the Activities side, there

will show the latest 4 transactions to users, and if users want to have a look on
full transaction history, they may |jus
there are 3 buttons provided in the bottom panel¢hvhilowed users to switch

among the screen, such as the left side is for navigate back to home screen; the
center A+0 is for adding expenses; an
future, a poirfbased reward system will also be implemented. Tlatufe is

used to engage users to record their daily expenses, which maintain a good
financial habits. And lastly the total accumulated points will be displayed on the

top of home screen, which users able to know how much points they had earned

and keep maotated.

Budgie @ Budgie ¢

Hello, jenny Hello, jenny

Welcome Back!

Total Expenses Income | Total Expenses Income
RM RM RM0.00  RMO0.00
749.42 J 579.00 ¥

Activities
Activities

T call
27 Jul * 16:33

/ Pandamart (Taiping)
+ 27 Jul+16:02

PIZZA HUT RESTAURANTS
£ SDNBHD RMS. 31
27 Jul + 16:02

Figure 5.5.2 Home Screen
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5.5.3 Add Transaction

Figure 5.5.3 shows that users will be redirected to Add Transaction screen when
they press the A+0 button from the h
Transaction screen, users can easily add either an expense or an income by

simply switching between the/d options using the toggle button.

- 2. Toggle
Budgie € Add Transaction button for add
expense or
Hello, jenny m Income
Welcome Back!
Expense Category
Total Expenses Income '
RM RM )
ransport Grocery Electric
749.42 = 579.00
J A #
Repair Travel Kid
Activities
T call R ao on :
27 Jul + 16:33 & <L Senior Others
Store Name
Pandamart (Taiping)
27 Jul - 16:02
Amount (RM) |
1. Cl i PIZZA HUT RESTAURANTS
button -~ SDN BHD 0
27 Jul - 16:02 " -
= @ i Q
Figure 5.5.3 Add Transaction screen
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Figure 5.5.4 shows that users are allowechtmosea specific date when
adding an income or expenses. However, if no date is selected by user, the

current date will be used by the system as default.

D2 e ¥ % 12:59 ‘ RN

X  Add Transaction X  Add Transaction

m neome i m

e Income Category

Transport Grocery Electric
Refund Investment

A £

Repair Travel Kid

A =
1 Income Amount (|

Senior Others

Store Name Save Income

Amount (RM) o

( i Expense ‘

Figure 5.5.4 Allow users to select specific date for expenses or income
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Figure 5.5.5 shows the date pickehich will always setthe currentdate as
default and users are allowed to select a specific Hiate.date is selected, the

system will use the default current date as the timestamp for the record.

Select Date Select Date

July 2025 = July 2025 = < >

S M T W T F S
i Current date

2 3 4 5

1

;
s o @ 6 7@ 9 (o) 12

16 17 18 13 14 15 16 17 18 15

23 24 25 20 21 22 23 24 25 26 Selected date

30 31 27 28 29 30 31

N ;
Cancel | ) Cancel [\
\, / \

Figure 5.5.5 Date Picker
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5.5.4 Add Expense (Manual)

Figure 5.5 shows the add expenses manually by user. First, there are various
categories of expenses provided for the user to select. And we had set the default
category to AOtherso, and the backgro
change to dark blue. Next, useay enter the store name, if the store name field

are not provided by wuser, then AUnknov
the amount of spending, the user is required to enter the amount, else error will

be prompt, and the transaction recording preeat fail.

DRz

X  Add Transaction

Expense Category

- ?

Transport Grocery Electric

A ®
Kid Color change to darl
blue when selected

-

Senior Others

Store Name

Amount (RM) ()

Figure 5.56 Add Expense screen
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Figure 5.57 shows an example of manually entered for the expenses. First, the
category of expenses being select is Food, store name is kfc and amount of
spending is RM2O0. The expense wil/l be
Expenseo button h atd the camount kise @automati®alys i d e s

converted to two decimal places to ensure consistency.

X  Add Transaction

Expense Category

Transport Grocery Electric

A e

Repair Travel Kid

& &

Senior Gift

Store Name

kfc

Amount (RM)

20.00 -

: B Sscan [ Save Expense \;
2 decimal places J

Figure 5.57 Add Expense screen with value filled in
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5.5.5 Scan Receipt and Transaction (OCR + GPT)

Once the wuser clicks on the fiScan Rece
they will be redirected to the Scan Receipt screen. There are 2 options provided

to user, such as take the photo of receipt directly using camera scanning or
upload the receiptsrdransactions from their gallery as illustrated in Figure

5.58.

DESe

X  Add Transaction

Expense Category

ot

Transport

74

Repalr Travel

.

Senior Others

Store Name

Amount (RM) D

& Take Photo

M Upload from Gallery

Figure 5.58 Receipt or Transaction Scanning screen
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Figure 5.59 shows that the scanning function is able to extract transaction

details from a

screenshot of the

user o

a screenshot, the system uses OCR (Optical Character Recognition) to read the

text and then GPT being us@danalyze and extract expenses details, including

the store name, amount, and category. In this example, the system successfully

identified the
and the amount as RM 5.30.

D ¢

< Scan Receipt

W RAYA DEAL W 12% OFF... Yosterday 14:02
’ Celebrate the season with a caffeine fix gz
for less, because you deserve it! Claim ‘e

B8 Store: PIZZA HUT RESTAURANTS SDN
BHD

& Amount: RM 5.3

@ Category: Food

category as

DR ¢

X  Add Transaction

Expense Category

Transport Grocery Electric

s @

Repair Travel Kid

"

Senior i Others

Store Name

PI1ZZA HUT RESTAURANTS SDN BHD

Amount (RM)

5.30 (]

Figure 5.59 Scanning Transaction from notification center
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Figure 5.510 shows the scanning function when deal with a real piece of
receipt. In this example, we had used a Starbucks receipt, the system able to
scan and extract accurately for the ca
STARBUCKS COFFEE COMPAN Yhe &Mt aB R 0 an
23.25. Once the wuser clicks the AConf
the specific field automatically. If there is an error in scanning, users may
correct it manually. This is to ensure each expense being recorded accurately

ard flexibility being provided for user to modify.

DEe 10149% (8 D= e

<  Scan Receipt X  Add Transaction

Expense Category

o BERJAYA 5T
F- couunv.;;=::§uconn
> PN e

180 : '
. SERVICE 1ax To: = = P=N

ax Inyotce | 0081540 3
Date»:»gisg,s?ga{g?azi o0 Transport Grocery

A

Repair Travel

® T
Senior Gift Others
Store Name

BERJAYA STARBUCKS COFFEE COMF

Amount (RM)

23.25 [}
[l Store: BERJAYA STARBUCKS COFFEE
COMPANY SDN BHD

& Amount: RM 23.25 7 .

( confirm )

Figure 5.510 Scanning for a physical receipt

94

Bachelor of Computer Science@nours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTERS

Figure 5.5.1 shows that scanning of therEceipt from Grab. The system able
to scan and extract accurately for th
AGRABO, and the amount as RM 9. 00.

~0 ¢

Add Transaction

Expense Category

- ?

Transport Grocery Electric

o &

Water Repair Travel Kid

@ .I‘
oy
$hises tebd

St i : : H Senior
it ‘ HHE Store Name

Grab

© ronpumn teum mmss 1 b

Amount (RM)

9.00 |

[ store: Grab

& Amount: RM 9.0 N
@ Category: Transport Save Expense ‘J

Confirm )

Figure 5.5.1 Scanning of Eeceipt

Figure 5.5.2 shows that users are allowed to upload multiple receipts at one

time for the system to proceasd record automatically
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ARESEID S ¢ 30182% 1 1:41

X BiEE3R

¢ Budgie @&

Hello, jenny

Screenshot_2025072...

222 KB
7R28H

Total Expenses Income

RM RM
, 789.77  579.00 J
Multiple Images Detected 3 J

Sereenshot_2025072... J- i . Your receipts will now be

; 3. Record
245'kB processed in the background

Activities . ”
Once done, your expenses will be aUtomatlca )
saved. You can close the app or
continue using it.

@ McDonald's
=

== 31Jul *13:42

1. Select ]

3 recej ptS = ‘ “ BERJAYA STARBUCKS

COFFEE COMPANY SDN
BHD

31 Jul - 13:42

af e rceipt dits.
12asting 65 Hdanald's.

Grab

31 Jul - 13:42

fr @@i!. (

-

Figure 5.5.2 Scanning multiple receipts

Figure 5.5.8 shows that users are allowed to upload a single receipt with

multiple transactions inside, and the system able to process it accordingly.

Budgie @

Hello, jenny

Total Expenses Income
RM RM
’ =: Multiple Transactions 789.80 579.00 3 ReCOI’d
ot Found ¥ J 2 J .
. E automatically
ransfer Bucceselaly oW We detected 2 transactions in this
RM 0.01 has be: fully transferred to icture. ey
. . . Seked EaAsN. en successfully tran: p Activities

2 transactlons |nS| O = = They will be processed in the

Transfer S ful.
: RM 002 has been successflly ransferred to. [ background and saved 001 JING LE
l plCtu re S 00l JING LE. automatically. You can close the 31 Jul » 13:49

app or continue using it.

2 - : KUA SIN EAN
o PRICE HAS INCREASED... . - 7m ago 31 Jul - 13:49
... | s DY 7% at Chez Nous. Click here to see

similar properties for better prices!

o McDonald's
31 Jul + 13:42

Figure 5.5.8 Scanning single piece of receipt with multiple transactions
inside
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5.5.6 Add Income
Figure 5.5.2 shows there are multiple categories of income being provided for
users to choose. First, the user needs to enter the amount of income, then select
the respective category. Lastly, once

income will be successfullyaved and updated to the database.

=e

X  Add Transaction

Income Category

Income Amount

Save Income

Figure 5.5.2 Add Income screen

Figure 5.5.15 shows thimcome recurringfunction which wasdesigned to
automatically recorthe fixedincomeamountinto the system at the beginning

of every new monthThis is to helpusers keep their income records consistent

at the same time, eliminatirige user to enter it manuakyery monthHence,

the user can select the AFi xedo0 catego
will automatically add the fixed income amount at the start of each month when

the user opens the appor example,when the user opens the app &n
September 2025, ¢hsystem will instantly record all fixed income amounts for

September and display them when the user
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Budgie @

Hello, jenny

‘é Welcome Back!
-

Income

RM
- 1117.00

Total Expenses

RM 0.00

Activities

Fixed

+ RM20.00
09 Sep + 09:04

Fixed
09 Sep + 09:04

Fixed
09 Sep - 09:04

°(®

Figure 5.5.15Auto-Add Income (Start of Monthgcreen

+ RM10.00

Fixed
09:04

10 Aug Sun

5.57 View Budget & Set Budget

Figure 5.5.6 shows the budgeting screen. User are allowed to enter their budget
amount and press the fASave Budgeto but
budgets can only be set once per month and canrsatimeiltiple times within
that month. There are 2 situations that will happen. First is when the expenses
exceed the budget set by users, the line chart indicates budget usage will turn to
redcolor and show alert messages.Séc@dr ef ul
i's when the user 6s e thpydadset shenatblaelimei t hi n
will show to indicate normal budgetusaend s how messages 0Kt
Besides, there are also suggested savings provided to the user, which are
calcul ated from the 20% of the remaini
expenses exceed the budget, hence the suggested savings will be updated to RM
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0.00. Besides, a ponitased reward system has also been implemented to
motivate users to spend wisely. Then, on the first day of each month, the system

wi || analyze the previous monthoés tot
budget set by the user. He total expenses are within the budget, 100 points

will be awarded to the user, and later a-qpppmessage will be displayed to user

when they first login of the new month. Lastly, the point will be update to the

user6s account bal ance.

Set Budget Set Budget

& &

v/ Keep going! A\ Careful, you're near your budget!

Budget Usage Budget Usage

Spent: RM 789.80 / RM 1000.00 Spent: RM 989.80 / RM 1000.00

Suggested Savings Suggested Savings

Recommended savings: RM 42.04 Recommended savings: RM 2.04

Enter Budget Amount Enter Budget Amount

( saveBudget ) ( saveBudget )

Figure 5.5.6 Budgeting screen

Figure 5.5.% showsthe budget reward pegp that appears when the user

successfully stays within their monthly budget.
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s Congratulations!

s° You earned 100 points for
staying within your budget last
month!

Points History

Budget Reward (2025-7)

22:41

+100 pts

Spin attempt

Spin attempt
14:04

100 points added to

user o0s
successfully

acdcC

Figure 5.5.7 Budget Reward Peppi Congr at ul ati onso

Figure 5.5.8 showsa motivation message aimed at encouraging the user to

spend wiselydue tat h e  busgetrrgbass not being met.

(some
\

You overspent last month. Try to
stay within your budget this
month to earn 100 points!

Figure 5.5.8 Budget Reward Peppfi Sor r y o
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5.5.8 View Charts

User s need Chadicanframdattont rawgation bato enter the

chart screen, as shown in Figure 5% Higure 5.520 shows the chart screen in

the Insights section, where users salect either daily or monthiyews oftheir
financial data. For the daily view, a bar chart had been utilBgdiefault, it
showsa small tooltip above the bar, which represents the total expenses for that
specific day. In the example (left side picture), such as today Jsilg 2025,

and the total expense for this day is 8063 had shown. Besides, user also
can click o any bar, and the respective total expenses for that day will be shown.
Further, user able to press the fA<O0
For the Monthly Expenses Distribution part (left side picture), a breakdown of
monthly expenses by categas provided including the total expenses for each
category monthly follow with the percentage, which helps user to visualize
which categories they spent the most. For the monthly view, user able to make
comparison between monthly income and expensesaitnt monthThe total
expenses for each montere shown in red color, and the total income was

shown in green color.

Budgie @

Hello, jenny

Total Expenses Income

RM RM

749.42  579.00 ‘

Activities

Click here

call
27 Jul + 16:33

= P?ndamall't (Talping)
+ 27 Jul + 16:02

PIZZA HUT RESTAURANTS
5. SDNBHD

27 Jul + 16:02

= @ h | ©

Figure 5.5.9 Enter the chart screen from home screen
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il: Insights

. |

< July 2025

27 Jul
RM303.63

5 Jul 10 Jul 15 Jul 20 Jul 25 Jul 30 Jul

Monthly Expenses Distribution

P Food
=

Others

RM147.26

__- Grocery

D=+

il: Insights

oo (IEEEHD

@ Income @ Expenses

Jan Feb

RMO0.00 RM0.00

Apr May Jun

RM330.00 RM10240.00 RM1085.00

Jul

RM579.00

Figure5.520 Transaction Chart screen
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5.5.9 View Transaction History

User s

need to cl i

c k t he

transaction listing screen, as shown in Figure24.5.

Budgie @&

5 i Hello, ang

Total Expenses

RM

52.26 J‘

Activities

12 Apr Sat

7 Refund
22:27

Income lap

300.0“

F 22:26

. Investment
22:26
11 Mar Tue

L TESCO
S 10:43

BERJAYA STARBUCKS
COFFEE COMPANY SDN

BHD
12 Apr » 21:54

001 JING LE

Figure5.521 Transaction Listing screen
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Figure 5.522 shows themake changes towards specific transactionFor
modification of an existing transaction, ussvipesright on an expense row,

which will redirect user to the Edit Expense screen. After making modifications,

the user presses t hhen tie@anyeawill Bpdgieetm s e 0 b

databasevhich shown in Figure 5.5
< : X  Edit Expense

27 Jul Sun Expense Category

call
T 16:33

SW|pe rlght w Pandamart (Taip

16:02

PIZZA HUT

» RESTAURANTS SDN
BHD
16:02

Name

Pandamart (Taiping)
00l JING LE

" 16:.02 Amount (RM)

14.54
KUA SIN EAN

Y 16:02

. McDonald's
16:02

STARBUCKS
> COFFEE COMPANY
16:01

X  Edit Expense

Expense Category

Modified

Update

Figure 5.523 Changes Saved
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