
 
 
    i 

 
 
 
 

Development of Personal Finance Management Application 

BY 

WONG ZHI XUAN 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
A REPORT 

SUBMITTED TO 

Universiti Tunku Abdul Rahman 

in partial fulfillment of the requirements 

for the degree of 

BACHELOR OF COMPUTER SCIENCE (HONOURS) 

Faculty of Information and Communication Technology 

(Kampar Campus) 

 
JUNE 2024 

 
 



JS
signature1

JS
Typewriter
Tan Joi San

JS
Typewriter
12 Sep 2024









Bachelor of Computer Science (Honours) 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 
    vi 
 

ABSTRACT 
 

Efficient personal finance management is crucial for individuals to achieve their financial goals 

and secure their future. Existing approaches often face challenges such as inadequate expense 

tracking, unorganised transaction categorisation, and limited financial awareness. Inadequate 

expense tracking results from the manual recording of daily expenses, leading to incomplete 

records and overspending. Unorganized transaction categorization is time-consuming and 

prone to errors, hindering the analysis of spending patterns. Limited financial awareness arises 

from a lack of financial education and a focus on short-term needs. Several research on existing 

applications were conducted to identify the strengths and weaknesses of the applications. By 

addressing these challenges, this project aims to empower individuals with the tools and 

knowledge to manage their finances effectively.  This project adopts the Rapid Application 

Development (RAD) methodology, emphasizing prototyping and rapid feedback. The project 

encompasses phases for determining requirements, user design, construction, and 

implementation. This iterative approach ensures the application meets user expectations and 

functions seamlessly. The proposed solution includes modules which are user authentication 

and profile management module, virtual wallet module, transaction tracking and categorization 

module, income or saving recording module, manual transaction input module, budget 

management and calculation module, goal-setting and tracking module, analytics module as 

well as receipt OCR module. Ultimately, this project led to better financial control and 

decision-making.  
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Chapter 1 Introduction  
 

In this chapter, we present the problem statement, background and motivation, project 

objectives, project scope, and the outline of the thesis. 

 

1.1  Problem Statement 

Efficient management of personal finances is essential for individuals to achieve their financial 

goals and secure their future. However, existing approaches to managing personal finances 

often encounter a variety of challenges that lead to inefficiencies in financial planning and 

decision-making. These problems include inadequate expense tracking, unorganized 

transaction categorization and limited financial awareness and future risk preparedness. 

 

i. Inadequate Expense Tracking and Overbudgeting 

Inadequate expense tracking is due to the fact that individuals struggle to record every financial 

transaction they make consistently. This problem is caused by traditional or existing personal 

finance management applications which require individuals to record their daily expenses 

immediately and manually. This includes small daily expenses as well as larger irregular 

expenses. Individuals often rely on memory or sporadic note-taking to record their expenses. 

This delayed approach can result in forgetting or inaccurately recalling transactions, leading to 

incomplete expense records and an inaccurate view of overall spending. Over time, this can 

lead to incomplete records each month. Moreover, modern life involves a multitude of 

transactions across various payment methods such as credit cards, cash, mobile payments, and 

more. This complexity can make it challenging to accurately track and record every single 

transaction in a timely manner. Without an easy and efficient way to track expenses, individuals 

may underestimate how much they spend on certain categories, leading to overspending and 

financial strain. On the other hand, overbudgeting occurs when individuals allocate more 

money to certain categories than they actually need. This can be due to a lack of clarity about 

their actual spending patterns or a failure to account for unforeseen expenses. If individuals do 

not have access to real-time information about their financial behaviour, they are more likely 

to set unrealistic budgets, leading to frustration and difficulty in sticking to their financial plans. 
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ii.  Unorganized Transaction Categorization 

In today's digital age, individuals engage in numerous financial transactions daily from 

purchase to bill payment. Thus, the sheer volume of these transactions can make manually 

categorizing each one a time-consuming task. Moreover, financial transactions span a wide 

range of categories, including groceries, entertainment, bills, savings, investments, and more. 

Users need to navigate through numerous categories, each with its specific subcategories, 

making the process time-consuming. Although individuals can add some references or details 

during every transaction for future categories, they still need to manually track each transaction 

and assign it to a category, which can be tedious and error-prone. This process becomes even 

more inconvenient when dealing with a large number of transactions. Some transactions can 

be ambiguous in terms of categorization. For instance, a purchase at a department store might 

include both clothing and household items, creating uncertainty about which category to assign 

it to. Without an accurate categorization, individuals are unable to analyse their spending 

patterns, they cannot track which category they spent the most or overspent in certain 

unnecessary categories.  

 

iii.  Limited Financial Awareness and Future Risk Preparedness 

This problem arises from a lack of comprehensive understanding of one's financial situation, 

including emergency funds, retirement planning, and potential investment opportunities. Many 

individuals have not received formal financial education that equips them with the necessary 

knowledge to manage their finances effectively. Without a strong foundation in financial 

concepts, individuals may struggle to make informed decisions and plan for the future. People 

often prioritize short-term needs over long-term financial planning. The immediate demands 

of daily life can overshadow the importance of setting aside funds for emergencies, retirement, 

or other future financial needs. Without accessible tools and resources that provide insights 

into financial health and future projections, individuals may find it challenging to assess their 

situation accurately and plan for potential risks.  
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1.2  Background and Motivation  

According to the CFI Team [1], personal finance refers to the process of managing and planning 

personal activities which include saving, income generation, investment and personal 

protection. A financial plan or budget can serve as a summary of the process of managing one's 

own finances. Personal finance management enables individuals to make informed decisions 

based on their financial goals and aspirations, fostering a stable and secure financial future. 

 

In the modern world, effective management of personal finances has become a critical skill for 

individuals to navigate the complexities of their financial lives. The management of one's 

financial resources, including saving, investing, budgeting and protecting, plays a key role in 

determining one's financial health and future security. This dynamic process is critical to 

achieving financial goals, whether it's buying a dream home, funding an education, or ensuring 

a comfortable retirement. The traditional approach to personal finance management, often 

relying on manual recording of expenses, sporadic note-taking, and fragmented transaction 

categorization, presents numerous challenges. These challenges can range from incomplete 

expense tracking leading to overspending, to a lack of financial awareness hampering future 

risk preparedness.  

 

In light of these challenges, this project seeks to provide a solution that empowers individuals 

to take control of their financial destinies. By leveraging technology, data analysis, and user-

friendly interfaces, our personal finance management application aims to streamline the 

management of personal finances. It offers a comprehensive suite of features designed to 

address the common pain points encountered in financial planning and decision-making. The 

proposed modules include user authentication and profile management module, virtual wallet 

module, transaction tracking and categorization module, income or saving recording module, 

manual transaction input module, budget management module, budget calculation module, 

goal-setting and tracking module, analytics module as well as receipt OCR module. The 

application strives to make personal finance management more accessible, efficient, and 

insightful. With these tools, individuals can gain a deeper understanding of their financial 

habits, track progress towards achieving their goals, and ultimately achieve greater financial 

stability and peace of mind. 
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The motivation behind developing this personal finance management application arises from 

the recognition of the numerous challenges individuals face in effectively managing their 

finances. These challenges include inadequate expense tracking, unorganised transaction 

categorisation, limited financial awareness and future risk preparedness. As such, there is a 

compelling need for a solution that addresses these issues and empowers individuals to take 

control of their financial well-being. 

 

1.3  Project Objectives 

This project aims to develop an application and efficient algorithms to increase effectiveness 

in personal finance management and provide users with advanced tools and features for better 

financial control and decision-making. 

 

i. To Achieve Comprehensive Expense Tracking and Budget Control 

The objective is to create a personal finance management application that automates expense 

tracking and budget calculations. The application aims to enable users to effortlessly record 

and categorize expenses while receiving real-time insights into their spending patterns by 

implementing e-wallets within the application. This can reduce reliance on memory or note-

taking, ensuring that every transaction is accurately captured. The application will not only 

allow users to set daily, weekly, or monthly budgets but will also incorporate intelligent budget 

calculations. For instance, the application will dynamically adjust the remaining daily budgets 

based on ongoing spending patterns to prevent exceeding the monthly limit. This mechanism 

ensures that users maintain an accurate overview of their financial allocation and reduce the 

risk of overspending. 

 

ii.   To Implement Intelligent Transaction Categorization using AI 

The objective is to integrate machine learning algorithms that can analyze transaction data and 

assign them to appropriate predefined categories. Users can conveniently review and import 

transaction details into the application. With the power of artificial intelligence, the application 

will recognize transaction keywords, patterns, and contextual information, ensuring accurate 

and automated categorization. The integration of AI algorithms will effectively eliminate the 

need for users to manually categorize each transaction. This is particularly convenient and 
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ii.  Virtual Wallet Module  

The virtual wallet module offers users a convenient way to conduct transactions. Users can 

utilize the virtual wallet for payments including features like scanning QR codes. Additionally, 

users can top up their balance within the wallet module. All transactions made by the user are 

automatically recorded without the need for manual record-keeping. 

 

iii.  Transaction Tracking and Categorization Module: 

The Transaction Tracking module provides users with a seamless way to monitor their financial 

transactions directly from their transaction history. Users can conveniently view transactions 

recorded through QR code payments or manual entry. The module automatically captures 

essential details such as transaction amount, payment details, date, and merchant information. 

During the transaction process, users can select the appropriate category from a predefined list. 

This will simplify the tracking process and offer valuable insights into spending habits. This 

feature ensures accurate and up-to-date financial records. 

 

 

iv. Income or Saving Recording Module: 

Beyond monitoring expenses, the income or saving recording module empowers users to record 

their various income or saving sources. This encompasses regular monthly salaries, as well as 

additional income streams such as bonuses and investments. By accommodating both primary 

and supplementary sources of income, the application provides a holistic view of users' 

financial inflows. 

 

v. Manual Transaction Input Module: 

This module allows users to manually input transactions that may not be automatically 

captured, such as cash payments or other offline transactions. Users can enter details such as 

merchant information, transaction amount, date, category, and a brief description. This feature 

offers users complete control over their financial records even when they are not processed 

through the virtual wallet. 

 

vi. Budget Management and Calculation Module: 

The Budget Management and Calculation module empowers users to take control of their 

spending. Users can set budgets for specific timeframes which are daily, weekly or monthly to 
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1.5  Proposed Approach / Study 

 

Figure 1.5.1 Flowchart of Personal Finance Management Application 
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1.6  Highlight of what have been archived  

The project has achieved several significant milestones, delivering a robust personal finance 

management solution with a wide array of features that enhance the user experience. One of 

the key achievements is the User Authentication and Profile Management Module which 

ensures secure user registration, login, and profile management. This module enables users to 

create personalized accounts and securely manage their personal details. Another notable 

achievement is the development of the Virtual Wallet Module which offers users a seamless 

platform for conducting transactions. Through this module, users can make payments, scan QR 

codes, and top up their wallet balance. All transactions are automatically recorded eliminating 

the need for manual input and ensuring accurate financial tracking. The project also 

successfully implemented the Transaction Tracking and Categorization Module, providing 

users with a streamlined way to monitor their transactions. Whether through QR code payments 

or manual input, transactions capture essential details such as amounts, dates, and merchants, 

with the ability to categorize each transaction. This feature gives users a clear overview of their 

spending habits. The Income and Saving Recording Module has been integrated, enabling users 

to log various income sources such as salaries, bonuses, and investments. This feature offers 

users a complete financial overview, helping them track both expenses and income for better 

financial planning. A further achievement is the Manual Transaction Input Module which 

allows users to record transactions not captured through the virtual wallet such as cash 

payments. This feature ensures comprehensive tracking of all financial activity, giving users 

full control over their records. The development of the Budget Management and Calculation 

Module is another key success. Users can set and manage budgets for various timeframes with 

real-time tracking and automatic adjustments. This ensures that users stay within their financial 

limits and manage their spending effectively. The project also introduced the Goal-Setting and 

Tracking Module, which allows users to set and track financial goals such as saving for a major 

purchase or paying off debts. The progress tracking feature motivates users and helps them stay 

focused on their financial aspirations. The Analytics Module provides users with detailed visual 

insights into their spending patterns. Users can review their expenses and make data-driven 

financial decisions through charts and graphs to improve their budgeting strategies. Finally, the 

Receipt OCR Module was successfully developed, enabling users to upload receipts and extract 

relevant data such as item descriptions, prices, and dates. This feature reduces the need for 

manual entry to ensure accurate and efficient transaction recording. 
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1.7  Report Organization 

The details of this research are shown in the following chapters. In Chapter 1, the problem 

statement, background and motivation are discussed. Moreover, the objectives are proposed to 

solve the problem statement. The project scope which includes the developed module will also 

be mentioned. In Chapter 2, the applications related to personal finance management are 

reviewed. Then, Chapter 3 discusses system design which includes the use case diagram, use 

case description as well as activity diagram. In addition, the project development along with 

the code is also explained in Chapter 3.  Moreover, Chapter 4 represents the methodology, 

software and hardware tools used to develop the application. The timeline is also mentioned in 

the Gantt Chart. In addition, Chapter 5 discussed the overview of the implementation of the 

project. Furthermore, Chapter 6 reports the conclusion, project review, novelties and 

contribution. Chapter 6 also includes the future work of the project. 

 

1.8  Summary 

The definition and significance of personal finance management are addressed in the 

introduction. The outline of the personal finance management application is also briefly 

explained in the introduction. However, there are three major problems faced in traditional 

personal finance management applications. Thus, it is important to develop an application 

including modules such as user authentication and profile management module, virtual wallet 

module, transaction tracking and categorization module, income or saving recording module, 

manual transaction input module, budget management and calculation module, goal-setting and 

tracking module, analytics module as well as receipt OCR module for better financial control 

and decision-making. 
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Weaknesses 

�x The cost of the premium package can be a burden for some users. 

�x There are limited free features. Users have to pay to enjoy advanced features. 

�x There are no credit monitoring features in the application. 

�x Does not sync with all banks. This makes users have to manually input their transactions 

if their bank account is not supported by Spendee. 
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Strengths 

�x It allows manual account linking which users can choose to link or unlink their account. 

�x Users can have multiple bank connection options. 

�x It provides voluminous educational material and tutorials. 

�x No ads to enhance user experience. 

 

Weaknesses 

�x It takes time to understand and use. 

�x No bill tracking features. 

�x Users need to pay to use the application since it has no free version. 
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Weaknesses 

�x The app does not have a direct bank account syncing feature, users need to manually 

record every transaction. 

�x It does not provide investing resources or tools. 

�x Some features are limited to the paid version. 

 

2.3 Comparison of Existing Applications  

This section includes the comparison of existing applications which are Spendee, Mint YNAB 

and Goodbudget. Table 2.3.1 illustrates the comparison in various aspects. 

Table 2.3.1 Comparison of Existing Applications 

Feature Aspect 

 
 

 

Spendee Mint  YNAB Goodbudget 

Pricing Free with 

premium 

options 

Free Subscription-

based 

Free with 

premium option 

Budgeting Yes Yes Yes Yes 

Expense 

Tracking 

Yes Yes Yes Yes 

Income 

Tracking 

Yes Yes Yes Yes 

Bank Account 

Sync 

Yes Yes Yes No (Manual 

Entry) 

Investment 

Tracking 

Limited Yes Limited No 

Debt Tracking Limited Yes Yes No 

Goal Setting Yes Yes Yes Yes 

Bill Payment 

Reminders 

No Yes No No 

Mobile Apps iOS, Android iOS, Android iOS, Android iOS, Android 

Web Version Yes Yes Yes Yes 

User-Friendly 

Interface 

Yes Yes Yes Yes 
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Multi -

Currency 

Support 

Yes Yes Yes Yes 

 

2.4  Limitations of Previous Studies  

Previous research has often not sufficiently investigated the depth and breadth of expense-

tracking capabilities within personal finance applications. This includes real-time tracking, 

advanced forecasting, and tools to prevent overbudgeting, all of which are crucial for effective 

financial management. Secondly, the precision and accuracy of transaction categorization have 

not been extensively explored in previous studies. While some studies mention categorization, 

there is a lack of in-depth analysis of how well these systems categorize transactions, especially 

in complex financial scenarios. Thirdly, previous research has not adequately emphasized the 

role of personal finance applications in enhancing users' financial awareness. Additionally, 

there is a limited focus on tools that assist users in preparing for future financial risks, such as 

unexpected expenses or economic downturns. 

 

2.5  Proposed Solutions  

This project aims to propose an advanced expense-tracking system that provides users with 

real-time insights into their spending patterns. This system will include features such as real-

time transaction tracking for enhanced budget control, customizable alerts to notify users of 

potential overspending and Intelligent forecasting tools to prevent overbudgeting and facilitate 

better financial planning. Secondly, integrate artificial intelligence and machine learning 

algorithms to enhance transaction categorization accuracy and efficiency. An AI-driven 

algorithm that automatically and accurately categorizes transactions based on context to reduce 

the reliance on manual transaction categorization, making financial management more 

seamless for users. It also aims to provide users with the ability to customize categorization 

rules to suit their unique financial situations. Lastly, introduce a comprehensive goal-setting 

feature within the application to equip users with an advanced suite of tools to enhance their 

financial awareness, and facilitate strategic risk planning. The proposed solution includes the 

implementation of a robust goal-setting feature that empowers users to set, track, and manage 

financial goals across various aspects of their financial lives. Users will be prompted to 

establish specific financial objectives that align with their aspirations, such as building an 
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emergency fund, paying off debt, saving for a major purchase, or investing in their retirement. 

Users will have the ability to visualize their progress towards achieving their set financial goals. 

In this chapter, the existing applications including Spendee, Mint YNAB and Goodbudget are 

reviewed and their strengths and weaknesses are identified. Table 2.3.1 illustrates the 

comparison in various aspects. 

 

2.6 Summary 

In this chapter, the existing applications including Spendee, Mint YNAB and Goodbudget are 

reviewed and their strengths and weaknesses have been identified. The comparison of these 

existing applications in various aspects is also illustrated by a table. Moreover, the limitation 

of previous studies is identified and the proposed solution is explained in this chapter. 
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3.3 Use Case Description 

Table 3.3.1 Login Use Case Description 

Use Case ID 00001 

Use Case Name Login 

Brief Description User is allowed to access the application. 

Actor User 

Trigger The user navigates to the login page of the application. 

Precondition The user owns a valid phone number to receive OTP. 

Normal flow of events 1. The user enters their phone number. 

2. The system sends an OTP to the user's phone. 

3. The system validates whether the OTP entered by the 

user is correct. 

4. The system checks if the user exists in the system. 

5. The system will direct the user to the home screen. 

Sub flows  

Alternate flow 4a. If the user does not exist in the system, they are prompted 

to create a profile by entering their name and email. 

 

Table 3.3.2 Log Out Use Case Description 

Use Case ID 00002 

Use Case Name Log out 

Brief Description The user is able to log out of the application. 

Actor User 

Trigger The user decides to log out of the application. 

Precondition The user must be logged in to the application. 

Normal flow of events Logout via Interface 

1. The user clicks on the logout icon located in the upper 

right corner of the application interface. 
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2. The user will logout and navigate to the welcome 

screen. 

 

Logout via Profile Screen 

1. The user navigates to the profile screen. 

2. The user clicks on the logout button located on the 

profile screen. 

3. The user will logout and navigate to the welcome 

screen 

Sub flows - 

Alternate flow - 

 

Table 3.3.3 Create Profile Use Case Description 

Use Case ID 00003 

Use Case Name Create Profile 

Brief Description A new user creates a profile in the application 

Actor User 

Trigger The user navigates to create a new profile screen. 

Precondition The user does not have an existing profile in the system. 

Normal flow of events 1. The system prompts the user to enter their personal 

information. 

2. The user provides the required details, which are name 

and email. 

3. The system validates the entered information. 

4. The system creates a new user profile. 

5. The user will be directed to home screen. 

Sub flows  

Alternate flow  
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6. The system saves the updated profile information. 

Sub flows - 

Alternate flow - 

 

Table 3.3.6 Top Up Use Case Description 

Use Case ID 00006 

Use Case Name Top Up 

Brief Description Users can add funds to their virtual wallets. 

Actor User 

Trigger The user intends to add funds to their virtual wallet. 

Precondition The user must have a valid payment method. 

Normal flow of events 1. The user clicks on the "Top Up" button within the 

application. 

2. The user enters the desired amount to top up and 

confirms the transaction. 

3. The system initiates the payment process. 

4. The user is prompted to enter payment information such 

as credit card details to complete the transaction. 

5. The system updates the user's account balance 

Sub flows - 

Alternate flow - 

 

Table 3.3.7 Make Payment Use Case Description 

Use Case ID 00007 

Use Case Name Make Payment 

Brief Description Users are able to make payments within the application. 

Actor User 
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Trigger The user intends to make a payment. 

Precondition The user must have a sufficient balance in their virtual 

wallet. 

Normal flow of events 1. The user clicks on the "Scan" button on the 

homepage. 

2. The user scans the QR code associated with the 

payment. 

3. The user enters the payment details, which include 

the amount, and payment details (optional), selects a 

category and adds to the existing budget (optional). 

4. The user confirms the payment.  

5. The system processes the transaction. 

6. The system updates the user's balance 

Sub flows - 

Alternate flow 4a. The system will display an error message indicating 

insufficient balance if the user does not have enough 

balance. 

 

Table 3.3.8 Categorize Transaction Use Case Description 

Use Case ID 00008 

Use Case Name Categorize Transaction 

Brief Description The user assigns a category to a transaction, either through 

QR payment or manual entry. 

Actor User 

Trigger The user selects a transaction to categorize. 

Precondition The user must log in to the application 

Normal flow of events 1. The user conducts a transaction. 

2. The system prompts the user to fill in the transaction 

details, including an option to assign a category. 
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6. The system confirms successful budget creation and 

adds the budget to the screen. 

Sub flows - 

Alternate flow 5a. If the entered information is invalid, the system 

prompts the user to correct it. 

  

Table 3.3.11 Edit Budget Use Case Description 

Use Case ID 00011 

Use Case Name Edit Budget 

Brief Description User modifies an existing budget. 

Actor User 

Trigger The user decides to edit a budget. 

Precondition The user has at least one budget set up. 

Normal flow of events 1. The user navigates to the budget management screen 

of the application. 

2. The system displays the current budget details. 

3. The user clicks the edit icon next to the budget title. 

4. The user modifies the budget title, amount, category, 

or period as needed. 

5. The user confirms and updates the budget settings. 

6. The system validates the changes. 

7. The system saves the updated budget information. 

Sub flows - 

Alternate flow 6a. If the changes are invalid, the system prompts the 

user to correct them. 
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Table 3.3.12 Duplicate Budget Use Case Description 

Use Case ID 00012 

Use Case Name Duplicate Budget 

Brief Description User creates a copy of an existing budget. 

Actor User 

Trigger The user decides to duplicate a budget. 

Precondition The user has at least one budget set up. 

Normal flow of events 1. The user navigates to the budget management screen 

of the application. 

2. The system displays the current budget details. 

3. The user clicks the duplicate icon next to the budget 

title. 

4. The system duplicates the budget information and the 

spend amount and start date will be reset. 

Sub flows - 

Alternate flow - 

 

Table 3.3.13 Download Budget Use Case Description 

Use Case ID 00013 

Use Case Name Download Budget 

Brief Description User downloads their budget information. 

Actor User 

Trigger The user decides to download the budget information. 

Precondition The user has at least one budget set up. 

Normal flow of events 1. The user navigates to the budget management screen 

of the application. 

2. The system displays the current budget details. 

3. The user clicks on the budget they wish to download. 
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4. The system retrieves the user's budget information. 

5. The user clicks the download icon at the top right 

corner which is next to the budget title. 

6. The system generates a PDF containing budget 

details. 

7. The system initiates the file download to the user's 

device. 

8. The system confirms successful download. 

Sub flows - 

Alternate flow - 

 

Table 3.3.14 Delete Budget Use Case Description 

Use Case ID 00014 

Use Case Name Delete Budget 

Brief Description User removes an existing budget. 

Actor User 

Trigger The user decides to delete an existing budget. 

Precondition The user has at least one budget set up. 

Normal flow of events 1. The user navigates to the budget management screen 

of the application. 

2. The system displays the current budget details. 

3. The user clicks on the delete icon on the budget they 

wish to delete. 

4. The system removes the budget from the user's 

account. 

Sub flows - 

Alternate flow - 
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Table 3.3.17 Edit Goal Use Case Description 

Use Case ID 00017 

Use Case Name Edit Goal 

Brief Description User modifies an existing goal. 

Actor User 

Trigger The user decides to edit a goal. 

Precondition The user has at least one goal set up. 

Normal flow of events 1. The user navigates to the goal management screen 

of the application. 

2. The system displays the current goal details. 

3. The user clicks the edit icon next to the goal title. 

4. The user modifies the goal title, amount or period as 

needed. 

5. The user confirms and updates the goal settings. 

6. The system validates the changes. 

7. The system saves the updated goal information. 

Sub flows - 

Alternate flow 6a. If the changes are invalid, the system prompts the 

user to correct them. 

 

Table 3.3.18 Duplicate Goal Use Case Description 

Use Case ID 00018 

Use Case Name Duplicate Goal 

Brief Description User creates a copy of an existing goal. 

Actor User 

Trigger The user decides to duplicate a goal. 

Precondition The user has at least one goal set up. 
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Normal flow of events 1. The user navigates to the goal management screen of 

the application. 

2. The system displays the current goal details. 

3. The user clicks the duplicate icon next to the goal 

title. 

4. The system duplicates the goal information and the 

saved amount and start date will be reset. 

Sub flows - 

Alternate flow - 

 

Table 3.3.19 Download Goal Use Case Description 

Use Case ID 00019 

Use Case Name Download Goal 

Brief Description User downloads their goal information. 

Actor User 

Trigger The user decides to download the goal information. 

Precondition The user has at least one goal set up. 

Normal flow of events 1. The user navigates to the goal management screen of 

the application. 

2. The system displays the current goal details. 

3. The user clicks on the goal they wish to download. 

4. The system retrieves the user's goal information. 

5. The user clicks the download icon at the top right 

corner which is next to the goal title. 

6. The system generates a PDF containing goal details. 

7. The system initiates the file download to the user's 

device. 

8. The system confirms successful download. 

Sub flows - 

Alternate flow - 
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Table 3.3.20 Delete Goal Use Case Description 

Use Case ID 00020 

Use Case Name Delete Goal 

Brief Description User removes an existing goal. 

Actor User 

Trigger The user decides to delete an existing goal. 

Precondition The user has at least one goal set up. 

Normal flow of events 1. The user navigates to the goal management screen of 

the application. 

2. The system displays the current goal details. 

3. The user clicks on the delete icon on the goal they 

wish to delete. 

4. The system removes the goal from the user's account. 

Sub flows - 

Alternate flow - 

 

Table 3.3.21 Add Transaction to Goal Use Case Description 

Use Case ID 00021 

Use Case Name Add Transaction to Goal 

Brief Description The user adds a transaction to the goal. 

Actor User 

Trigger The user selects a transaction to add to an existing goal. 

Precondition The user must have at least one transaction and a goal. 

Normal flow of events 1. The user navigates to the home screen. 

2. The system displays the available transactions or 

allows the user to create a new transaction. 

3. The user selects or creates a transaction and chooses 

to add it to an existing goal. 
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3.4 Activity Diagram  

 

 

Figure 3.4.1 Activity Diagram for Login  
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Figure 3.4.2 Activity Diagram for Log Out  
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Figure 3.4.3 Activity Diagram for Create Profile 
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Figure 3.4.4 Activity Diagram for View Profile  
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Figure 3.4.5 Activity Diagram for Edit Profile 
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Figure 3.4.6 Activity Diagram for Top Up 
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Figure 3.4.7 Activity Diagram for Make Payment 
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Figure 3.4.8 Activity Diagram for Categorize Transaction  
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Figure 3.4.9 Activity Diagram for Manual Input Transaction 
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Figure 3.4.10 Activity Diagram for Set Budget  
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Figure 3.4.11 Activity Diagram for Edit Budget  
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Figure 3.4.12 Activity Diagram for Duplicate Budget  
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Figure 3.4.13 Activity Diagram for Download Budget  
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Figure 3.4.14 Activity Diagram for Delete Budget  
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Figure 3.4.15 Activity Diagram for Add Transaction to Budget 
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Figure 3.4.16 Activity Diagram for Set Goal  
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Figure 3.4.17 Activity Diagram for Edit Goal  
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Figure 3.4.18 Activity Diagram for Duplicate Goal  
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Figure 3.4.19 Activity Diagram for Download Goal  
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Figure 3.4.20 Activity Diagram for Delete Goal 
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Figure 3.4.21 Activity Diagram for Add Transaction to Goal  
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Figure 3.4.22 Activity Diagram for View Analytics  
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Figure 3.4.23 Activity Diagram for View Transaction for Admin  
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Figure 3.4.24 Activity Diagram for View Transaction for User 
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Figure 3.4.25 Activity Diagram for View Balance for Admin 
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Figure 3.4.26 Activity Diagram for View Balance for User 
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Figure 3.4.27 Activity Diagram for View User Authentication  
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Figure 3.4.28 Activity Diagram for Perform OCR  
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Figure 3.5.2.1 Functions for User Authentication_1 

 
Figure 3.5.2.2 Functions for User Authentication_2 
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Figure 3.5.2.6 Functions for Sign Out 

 

3.5.3 Top-Up Development 

The top-up feature is seamlessly integrated into the home screen of the application, allowing 

users to initiate the top-up process with a single click. When the user taps the top-up button on 

the home screen, they are redirected to the dedicated top-up screen. They can enter the desired 

amount they wish to add to their account balance. Upon entering the top-up amount and tapping 

the "Top Up" button on the top-up screen, the payment process begins. Users are prompted to 

enter their payment information, typically involving credit card details for payment processing. 

Once the top-up transaction is completed, the _handleTopUpSuccess function is triggered. This 

function will update the wallet balance in Firestore. This ensures that the user's account balance 

is accurately maintained and updated in the backend database. Next, the application fetches the 

updated wallet balance from Firestore. This retrieval of the latest wallet balance ensures that 

the home screen reflects the most current and accurate account balance to the user. 

 

 
 

Figure 3.5.3.1 Functions for Update and Fetch Wallet Balance 
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Figure 3.5.5.1 Function to Get Value for Monthly Spending Bar Chart 

 

 

Figure 3.5.5.2 Function to Get Value for Spending Category Breakdown Pie Chart 
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Figure 3.5.6.2 Function to Add or Update Budget 

 

Figure 3.5.6.3 Function to Duplicate Budget 
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Figure 3.5.6.4 Function to Delete Budget 

 

 

Figure 3.5.6.5 Function to Fetch Transaction for Budget 
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Figure 3.5.7.1 Function to Add or Update Goal 

 

Figure 3.5.7.2 Function to Duplicate Goal 
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Figure 3.5.7.3 Function to Delete Goal 

` 

 

Figure 3.5.7.4 Function to Fetch Transaction for Goal 
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Figure 3.5.7.5 Function to Download Goal as PDF 

 

3.5.8 Manual Input Transaction Development 

The manual input feature is smoothly integrated into the application to enable users to record 

offline transactions such as cash payments. Users can add a new transaction by clicking the 

floating blue button located at the bottom right of the app interface. Users can specify whether 

it is an expense or income/savings when adding a transaction. During recording the transaction 

for expenses, users are prompted to input the details such as the merchant's name, the date of 

the transaction, the additional notes or details about the transaction and the amount spent. While 

recording the transaction for income/savings, the process is simpler and requires only the 

transaction amount, details and date. In addition, users have the option to associate the 

transaction with a specific budget (for expenses) or a savings goal (for income). This feature 

allows for more accurate tracking of progress toward financial targets and ensures that all 

transactions are properly categorized. Before saving the transaction, the application will prompt 

users to confirm that all entered information is correct because all the transactions cannot be 

edited later. Once the user confirms the details, the app saves the transaction and updates any 

linked budget or goal if applicable. A confirmation message is displayed to notify the user that 

the transaction has been successfully saved. To enhance usability, the app includes a calendar 
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Figure 3.5.9.1 Function to Fetch Transaction History 

 

 
Figure 3.5.9.2 Function to Fetch Transaction History to All Transaction Screen 

 

 

Figure 3.5.9.3 Function to Fetch Budget and Goal to Transaction Details Screen 
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Figure 3.5.9.4 Function to Upload Image 

 

 

Figure 3.5.9.5 Function to Load the Image 
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Figure 3.5.9.6 Function to Update the Transaction with Budget or Goal 

 

3.5.10 Receipt OCR Development 

The Receipt OCR feature is seamlessly integrated into the application which allows users to 

upload a receipt. After the image is uploaded, users can tap a button labelled "Extract Text" to 

initiate text recognition. This action will call the Aspire OCR API. The Asprise OCR service 

analyzes the uploaded image and identifies all the text within the image. It is a highly efficient 

tool that can read and extract content from a receipt swiftly. Once the OCR process is complete, 

the service returns the recognized text in a structured JSON format. This JSON data includes 

key information such as item descriptions, prices, and other relevant details. Once the app 

receives the JSON data, it processes the information and displays it on a new screen. On this 

screen, the text is broken down line by line with items that resemble descriptions and prices 

displayed as individual checkboxes. Users can then go through the list and select the specific 

items they wish to keep track of. This process makes it easy to record expenses without having 

to manually enter each item. This feature significantly streamlines the expense-tracking process 

by allowing users to quickly and efficiently extract data from receipts and add the relevant 

items to their expense tracker. 
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Figure 3.5.10.1 Function to Call the Asprise API 

 
Figure 3.5.10.2 Extract Text Result in JSON Format 
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Figure 3.5.10.3 Function to Show the Selected Item 

 

 
Figure 3.5.10.4 Function to Save the Selected Item to Transaction 

 

3.6 Summary 

The use case diagram and description for both the user and administrator are included to 

provide a clear overview of all the functions that can be performed within the system. The 

system development process and the functionality of the code are explained in detail. 
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Chapter 4 Methodology and Tools 
4.1 Overview 

The methodology and the technologies to develop the project will be proposed in this chapter. 

The system requirement which includes the hardware and software specifications, and the 

methodology will be explained. The timeline of the project is proposed to ensure the project is 

delivered on time. 

 

4.2 Methodology 

Rapid Application Development (RAD) methodology is proposed for this project. According 

to Kissflow [15], RAD is a flexible approach to software development that focuses on 

prototyping and rapid feedback rather than specific planning. RAD enables developers to 

rapidly iterate and update software without having to start from scratch. This ensures the 

outcome is more focused on quality and meets the requirements of the end-user so it is suitable 

to develop the application. Figure 4.2.1 illustrates the phase of RAD methodology from the 

Quixy Editorial Team [16]. 

 

 

 
Figure 4.2.1 The Phase of Methodology [16] 
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ii.  Software Requirements 

Table 4.3.2 Software Component and Requirement for Application Development 

Component Requirements  

Tools Visual Studio Code 

Visual Studio Code is a lightweight but powerful source code 

editor developed by Microsoft. It is highly customizable and 

supports various programming languages and extensions. It is 

a popular choice for web and software development due to its 

versatility and active community support [17]. 

Android Studio 

Android Studio is the official integrated development 

environment for Android app development. It offers tools for 

designing user interfaces, writing code, and debugging 

Android applications. It is built on top of IntelliJ IDEA and 

supports Java, Kotlin, and more [18]. 

Firebase 

Google Firebase is a suite of cloud-based development tools 

designed to assist mobile app developers in creating, 

deploying, and scaling their applications [19]. 

Languages, 

Libraries and 

Frameworks 

Java 

Java is a robust and platform-independent programming 

language often used for building cross-platform mobile apps, 

web applications, enterprise software, and more. It is known 

for its portability and strong community support [20]. 

Kotlin  

Kotlin is a modern programming language developed by 

JetBrains and officially supported for Android app 

development. It is designed to be concise, expressive, and 

fully interoperable with Java, making it an excellent choice 

for Android development [21]. 

Flutter  
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modules, enabling them to work cohesively within the application. Lastly, the Final Year 

Project 2 Report preparation and presentation will be conducted. 

 

 4.4.2 Gantt Chart  

 
Figure 4.4.2.1 Project Timeline Gantt Chart 

 
4.5   Summary      

This chapter discusses the methodology utilized for this project, which is the RAD 

methodology. The RAD methodology is chosen for its ability to reduce project risks by 

incorporating testing in nearly every phase and the error and bugs can be detected at the early 

stage.  Additionally, the hardware used to develop the application is defined in this chapter. 

Furthermore, this chapter includes use case diagrams and detailed descriptions for users and 

administrators. This will provide a comprehensive overview of the application's functionalities. 

The development process of the application is also outlined in this chapter. A well-planned 

timeline is illustrated in a Gantt chart to ensure project progress without delays. 
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Chapter 5 Implementation 
5.1 Overview 

The modules include user authentication and profile management module, virtual wallet 

module, transaction tracking and categorization module, income or saving recording module, 

manual transaction input module, budget management and calculation module, goal-setting and 

tracking module, analytics module as well as receipt OCR module are developed in the 

application. The application is named Xpense and it features a light green theme and is designed 

to be fully mobile responsive. There is a consistent bottom navigation bar that enables users to 

easily navigate between different screens within the application. The top navigation bar 

includes a back icon across all screens within the application. This app bar will enable users to 

navigate to the previous tab or screen.  There is also a log out icon located at the app bar for 

the main screen to allow users to sign out of the application. In addition, there is also a 

consistent floating blue button which allows users to manually input the transactions. Users 

have access to all the screens and the features of the application. 

 

5.2 User Authentication Screens 

When a user launches the application, the users are greeted with a welcoming screen prompting 

them to begin by clicking on the "Get Started" button. After that, the user will be directed to 

the phone number entry page. The user is required to input their phone number. Once the phone 

number is submitted, an OTP is sent to the user's phone for verification purposes. Following 

this, users are directed to the verification screen where they enter the received OTP to 

authenticate their phone number. The system then performs a check to determine if the user 

already exists within the system. If the user is an existing user, they are swiftly redirected to 

the home screen. In the case of a new user, they are guided to create a profile screen. They are 

prompted to provide essential information such as their name and email address. Once the 

profile creation process is complete, they are seamlessly granted access to the home screen. 
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Figure 5.2.1 Welcome Screen 

 

 
Figure 5.2.2 Phone Entry Screen for Login or Register 
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Figure 5.2.3 Verification Screen 

 

 
Figure 5.2.4 Create Profile Screen 
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5.3 Home Screen 

After a user login successfully to the application, the users are directed to the homepage. The 

application features a consistent bottom navigation bar that enables users to easily navigate 

between different screens. Additionally, a sign-out icon is located at the top right corner which 

allows users to log out. Furthermore, a blue floating action button is consistently available to 

provide users with quick access to manually input transactions. There are three sections on the 

homepage. The first section displays the virtual wallet which provides users with immediate 

visibility of their current balance. This serves as a quick reference point for their available 

funds within the application. The second section titled "Operations," presents users with three 

key functionalities. The first is the "Top Up" feature which enables users to add funds to their 

wallet seamlessly. The second functionality is "Scan QR" which can facilitate quick and 

efficient QR code scanning for transactions. Lastly, the "Analytics" feature empowers users 

with insightful data visualization regarding their spending patterns and financial trends. The 

third and final section is dedicated to displaying the user's transaction history. This section 

provides a comprehensive overview of past transactions, including details such as the 

transaction date, merchant name, category of expenditure, and the corresponding transaction 

amount. There are two primary types of transactions which are QR payments and manual 

entries. QR payment transactions are displayed in black text, while manual entries are 

highlighted in blue, allowing users to easily identify the type of transaction at a glance. 
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Figure 5.3.1 Home Screen 

 
5.4 Top Up Screen 

When the user clicks the "Top Up" button on the home screen, users are directed to the top-up 

page. The user needs to input the desired amount for topping up their wallet. The preset buttons 

are available which allows users to quickly autofill specific amounts. The system enforces that 

only positive integer amounts can be entered, and the minimum top-up amount is set at RM10. 

When the user enters the top-up amount and clicks the "Top Up" button, the payment process 

will be initiated. The user is prompted to input their credit card information to complete the 

payment securely. Upon successful payment completion, the system redirects the user back to 

the home screen. Their wallet balance is instantly updated to reflect the top-up amount to ensure 

that users can immediately access and utilize their updated funds within the application.  
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Figure 5.4.1 Top Up Screen 
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Figure 5.4.2 Payment Process by Stripe 
 

5.5 Scan QR Code Screen 

When the user clicks the "Scan" button on the home screen, they are directed to a scanner 

feature that enables them to scan a QR code to initiate a transaction. Upon successful scanning 

of the QR code, the user is redirected to the QR payment page. They can input the transaction 

amount, and payment details (optional), and select a category for the transaction. The system 

ensures that both the payment amount and category selection are completed before enabling 

the user to click the "Confirm" button. Moreover, users have the option to select an existing 

budget from the list if one is available. When users select an existing budget, the transaction 

will be associated with that budget and automatically added to the budget's transaction history. 

After the payment process is completed, the user is redirected back to the home screen and 

their wallet balance is updated to reflect the transaction.  
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Figure 5.5.1 QR Code Scanner Screen 

 

 

Figure 5.5.2 Confirm Button Lock 
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Figure 5.5.3 Confirm Button Unlock 

5.6 Analytics Screen 

When the user clicks on the "Analytics" button on the home screen, they are redirected to the 

Analytics page. This page offers a comprehensive view of spending analytics, presenting two 

key visualizations. The first visualization is a monthly spending bar chart which represents the 

total transaction amounts of each month. This graph provides a clear overview of spending 

trends and patterns over time. Additionally, the Analytics page includes a spending category 

breakdown presented in a pie chart format. This pie chart illustrates the distribution of total 

expenditures across specific spending categories. Each segment of the pie represents a distinct 

spending category, allowing users to easily identify where their money is being allocated. 

Additionally, users can filter the pie chart by month or by category, enabling them to analyze 

their spending more precisely. 
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Figure 5.6.1 Monthly Spending Bar Chart Graph 

 

 

Figure 5.6.2 Spending Category Breakdown Pie Chart  
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Figure 5.7.2 Add Budget Screen  

  

  
Figure 5.7.3 Edit Budget Screen  
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Figure 5.7.4 Duplicate of the Budget 

 

 
Figure 5.7.5 Transaction List of the Budget  
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Figure 5.8.2 Add Goal Screen  

  

  
Figure 5.8.3 Edit Goal Screen  
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Figure 5.8.4 Duplicate of the Goal 

 

 
Figure 5.8.5 Transaction List of the Goal  
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5.9 Manual Input Transaction Screen 

There is a floating blue button located at the bottom right of the application. When the user 

clicks on it, they will  be navigated to the "Add Transaction" screen. On this screen, there is a 

toggle switch button that allows the user to choose whether they are adding a transaction as an 

expense or income/savings. For an expense transaction, the user is required to input the 

merchant's name, date, category, details, and amount. If there is a budget available, the user 

can select it from the list to associate the transaction with that budget. For income/savings 

transactions, the user needs to select the date, enter the details, and input the amount. If  there 

is a goal available, the user can choose it from the list to link the transaction to that goal. Once 

the user enters and confirms the information, the transaction is added to the transaction list and 

the associated budget or goal transaction list if applicable. The transaction cannot be edited 

after it is saved. Manual input transactions are displayed in blue, while QR payment 

transactions are shown in black to distinguish between them. 

 

Figure 5.9.1 Manual Input Transaction Floating Button 
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Figure 5.9.2 Expense Transaction Entry Form 
 

 
Figure 5.9.3 Income/Savings Transaction Entry Form 
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Figure 5.10.2 All Transaction Screen with the Filters  

 

 
Figure 5.10.3 Income/Savings Transaction Details Screen 
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Figure 5.10.4 Expense Transaction Details Screen 

 

 
Figure 5.10.5 Transaction Details with Image Uploaded  

 
















































