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ABSTRACT 

Managing receipts has always been considered as a hassle and troublesome task, especially 

when dealing with a large number of receipts. However, keeping track of receipts is crucial for 

various purposes, including tax audits, as evidence of purchases, and facilitating returns or 

refunds. This project aims to simplify the process of managing finances and receipts by 

integrating Optical Character Recognition (OCR) technology into a financial planning 

application. 

 

OCR is the short form for Optical Character Recognition. It is a technology that was powered 

by Machine Learning algorithms like Convolutional Neural Networks (CNN) whereby it 

allows extraction of text from images or documents in a blink of eye. With the implementation 

of OCR technology, information from receipts, such as merchant names, dates, and amounts, 

it can be effortlessly retrieved, making receipt management significantly more accessible and 

time efficient. Then, the extracted data is displayed to the user and concurrently stored in cloud 

storage for future reference, such as tax audits and proof of purchase or refunds. 

 

Besides receipt management, the application offers an array of functions to assist individuals 

in effectively planning and managing their finances and have better vision on their financial 

status in real time. Users can track their daily financial transactions, establish budget plans, and 

more. These functions encourage financial responsibility, a critical factor in achieving one's 

financial goals. Furthermore, user inputs are transformed into insightful graphical 

representations such as bar chart and pie chart, providing users with a comprehensive view of 

their financial status. Moreover, users can also generate personalized financial reports 

according to their preferences. For instance, producing an expense report for a specific period 

within few steps and these reports can be serve as a vital decision-making tool for users in 

managing their finances. 

 

In summary, this project addresses the challenges of receipt management and other issues by 

leveraging OCR technology within a comprehensive financial planning application. It aims to 

empower users to efficiently handle their finances, fostering better financial habits and enabling 

more informed financial decisions.  
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Chapter 1: Introduction  

Financial planning is a continuous process of creating a flexible yet thorough strategy to 

manage your finances. This is to ensures that you are moving towards achieving your long or 

short-term financial goals and prevent yourself from encountering any unwanted financial 

burden [1]. Based on an article by Deloitte [2], financial planning consists of five major steps: 

defining your financial goal, gathering and analyzing your financial information, developing 

and reviewing of the financial plan. However, it is an undeniable fact that the process of 

financial planning is dull and boring, and some people often do not know where and how to 

start. Financial planning has become exceptionally important whenever people enter adulthood. 

As things has become more complicated, people have to start bearing with lots of 

responsibilities such as bill paying, feeding family, paying taxes, investment, etc [3]. In the 

end, all these responsibilities are highly correlated with one particular thing which is money. 

Not only that, managing receipts is also equally important as managing finance, as each and 

every receipt will provide us the necessary information such as the amount, merchant name, 

date spent, and act as evidence of goods exchange. Most importantly, they are used during the 

process of tax auditing. Thus, practicing a good habit of financial planning is highly suggested 

or recommended for everyone.  

 

In this modern digitalized era, many things have been digitally transformed such as the way 

people communicate, make payments, planning their finances, and many more. All of these 

functions can be accessed through the use of mobile applications on the individualôs smart 

phone. Imagine planning and managing your finance and receipts manually and without any 

help from technology and gadgets; it would be very tedious and inefficient.  Therefore, this 

final year project aims to develop a personal financial application using technology such as 

Optical Character Recognition (OCR) that allows every user to have a better and seamless 

experience in managing their finances and receipts. It is noticeable that there are plenty of 

personal finance management or planning mobile applications existing in the market. However, 

most of them lack a significant feature which is the documenting, tracking, analyzing receipts 

and making use of the collected receipts to generate a personalized insightful report. This 

feature may be helpful for the process of auditing income tax and aiding in achieving financial 

goal. 
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1.1  Problem Statement and Motivation  

1) Most individual  facing problem on keeping track of their finances.   

The first problem statement is most people having problem keeping track of their finances such 

as their spending and earning. According to a news article by The Edge Malaysia [4], one of 

the main reasons Malaysians are unable to repay debts and loans is due to the lack of financial 

planning. Financial planning consists of several steps, and one of the very first steps is to 

acknowledge the daily cashflow of an individual. This helps understand the latest financial 

situation of an individual. However, many of us simply do not know where and how to keep 

track of our finances effectively, especially those who are weak in mathematics and statistics. 

This is totally understandable, as there are no mandatory financial planning courses offered in 

our high school, college, and university [5]. Hence, this would result in having a financial 

burden in the future. On the other hand, there are people who excel in managing and planning 

their finances due to their education or personal background. However, most of them are busy 

and do not have sufficient time to finish their everyday tasks. Hence, these people may often 

neglect or forget to keep track of their day-to-day finances. As a result, without a proper 

personal financial management system, it may increase their risk of getting any unnecessary 

financial burden and problems such as overspending, late payments, increasing loans and debts, 

etc. So, they may require a longer time to achieve their financial goals, such as early retirement, 

starting a business, funding for emergency situations, and others. Furthermore, an article has 

proven that [3], having a proper financial planning has positive correlation to your health. The 

reason behind it was because people who have proper tracking and planning of their money do 

not have to worry about having insufficient money to spend in the future. As a result, these 

group of people will have a lesser stress and anxiety tendency, and a positive mental well-

being. Whereas those who do not have a proper financial planning and tracking will often lead 

to overspending and unable to repay their debts. Hence, causing them to have a high stress 

level and in worst scenario people may get depression or even suicide to end the suffering.  

 

As mentioned previously, keeping track of our daily finances is extremely vital, not only 

because it helps us to achieve our financial goals, but it also gives us a bigger picture of a 

personôs financial status and stability. Therefore, my primary motivation to accomplish this 

final year project is to aid people who struggle a lot in keeping track, planning and managing 

their day-to-day cash flow in fast and convenient manner. So, by creating this final year project 

it should be able to help more people to keep track of their finances effectively and efficiently. 
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2) Individual  often lack efficient and effective management of receipts for tax audit 

purposes.  

Moving on to the second problem statement which is people often lack the habits of managing 

their receipts for tax audit purposes effectively and efficiently. Most people have neglected the 

process of managing receipt because some of them believes that the presence of receipts is very 

redundant, cumbersome, and non-environmentally friendly. However, the truth is that 

managing financial documents such as receipts is equally important as managing your finance. 

This is because the receipts can be used as an evidence or proof of goods purchased whenever 

refunding of the purchased goods, claiming insurance, aid in budgeting, etc [6]. Not only that, 

but keeping receipts is important especially during the process of tax audit purpose. In order to 

experience a seamless tax audit process, we have to provide necessary supporting financial 

documents such as receipts to prove that you have claimed that specific amount of tax to reduce 

your declared income tax annually [7]. However, there is a downside of keeping physical 

receipt which is the ink on the receipts will fade away as the time goes by. Hence, this would 

make the receipts not visible and usable after several weeks or even days. Without having the 

receipts presented in the complete form it would also affect the process of tax auditing or good 

refunding.  

 

As a result, this led to my second motivation to accomplish this final year project which is to 

help people to manage their paper receipts. This can be done by scanning the receipt into the 

application and then the receipts will extract necessary information and store it to the cloud. 

So, that the user can easily retrieve the receipts whenever they need it. Moreover, the 

application will also be able to help the user to categorize their receipts, so that it ensures a 

smoother and more effective financial planning.  
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3) Most individual  often lack real time data visualization on their current financial status.  

The final problem statement is that people often absence of real time data visualization ability 

on their current financial status. Data visualization can be difficult sometimes especially when 

there is lots of data and you need to visualize it in real time. However, the needs of data 

visualization are very essential as people, as 90% of information are effectively absorbed by 

human brain are in visual format such as images, graph, diagram, etc [8]. Whereas the 

remaining 10% of information that are written in non-graphical or visual format are often 

forgotten and neglected. This is because our human brain was not made for absorbing 

information that are written in textual format [9]. Another research [10] by University of 

Minnesota found out that, human brain process visual sixty thousand faster than textual 

information. Hence, by visualizing our financial data in graphical format helps us to gain 

insights which may be beneficial whenever we are making a financial decision.   

 

Therefore, this led to my final motivation of developing this application, which is to help people 

to display their current financial status with the use of graphical representation such as pie 

charts, bar charts, or even line charts. This is to let them to have a bigger picture and better 

acknowledgement on their current financial status. So, that they can know whether they are 

overspending or on the right track towards attaining their financial goals.  
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1.2  Project Objectives 

The following are the three major project objectives which aligns to the problem statement 

stated above respectively.  

1)To enable individuals to effectively and conveniently plan their financial matters  

The first objective is to help users plan their financial matters effectively and conveniently. 

Financial planning is very essential and can be beneficial in lots of ways, such as helping 

individuals to achieve their financial goals, improve their living standards, and prepare for 

emergency situations [11]. In order to achieve this objective, the proposed application should 

allow users to keep track of their finances and set up a budget plan. 

 

By recording and tracking their daily financial transactions, it helps them to acknowledge their 

current spending and earnings of a day, week, month, and year. This information is important 

and should be retrieved easily because it helps the users to have a bigger view of how money 

has been spent and earned during a specific frame of time. So, it would help the user in making 

better financial decisions and lead to financial goal achievement. For instance, by 

acknowledging the total spending and earning, the individual is able to know how much they 

have spent and left or whether they have overspent or underspent their money. If they have 

overspent, they can acknowledge these issues at an early stage and seek ways to prevent this 

issue from getting even worse. 

 

Not only that but having a budget planning function in the application is also very important 

when it comes to planning a personôs finance effectively. As budget planning helps individuals 

set a limit on how much he or she can spend during a period of time. Hence, this can prevent 

and control the individual from overspending and then ensure that they can achieve their 

financial goals accordingly. 

 

2)To conveniently and effectively manage receipts with the implementation of OCR  

Furthermore, the second objective, which is to conveniently and effectively manage receipts 

with the integration and usage of OCR technology. The process of managing receipts is boring 

and troublesome. People are often frustrated when there are lots of receipts that need to be 

managed and they are always scatter around here and there. What's worse is that the ink of the 

receipts may even fade away over time and make it unusable after a certain period of time. 
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Hence, to achieve this second objective, the application should be able to allow the user to 

manage their receipts in simple steps. 

 

Having said that, the user can scan their receipts and able to convert their receipts into digital 

format using the application. Then, the application will start to extract necessary information 

such as the merchant's name, amount, and date. Afterward, the application will categorize the 

receipts based on the user's preferences. For instance, after scanning the receipts, the users have 

to enter the category type of the receipts for the first time. Then, for the subsequent receipts of 

the same merchant, it will be categorized automatically. By having this function, it helps to 

shorten the time the user used to categorize their receipts and at the same time, it also helps the 

user to record their spending transaction. 

 

3)To provide users with insightful graphical representation and documentation  

Finance is indivisible with data visualization [12]. This led to the third objective of this project 

which is to provide user with graphical representation and documents that are insightful and 

meaningful. In order to attain this objective, the application make use of charts and diagram in 

places like the main user interface where the user can have an overview of his or her current 

spending and earnings right after entering into the application.  

 

Not only in the main user interface, but the personalized report should also consist of charts 

such as pie charts showing the income or expenses spend of each category. This allows the user 

to know how much the user have spent on each category such as the food, grocery, 

entertainment, beauty, social, etc. By having this function, it helps the users to have a better 

understanding and bigger picture on his or her current financial situation.  

 

1.3  Project Scope and Direction  

The output of this final year project is an Android-based mobile application that aims to enable 

users to plan and manage their financial activities effectively and efficiently to achieve their 

financial goals. The mobile application consists of several modules and features. Basic 

transaction tracking, adding transactions by scanning receipts, generating personalized 

financial reports, setting up budget goals or plans, changing application language and currency, 

providing customer support, and more are some of the major functions and features of this 

application. 
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One of the most fundamental and essential functions of this application is to enable users to 

record and track their daily income and expenses. Users can manually categorize their 

transactions into multiple categories such as salary, food, entertainment, gifts, exercise, and 

more. Additionally, users have the option to add their expense transactions by scanning their 

receipts. This is accomplished through the utilisation of the Asprise receipt OCR API 

technology, which detects text from receipt images and identifies patterns to determine specific 

values. Subsequently, the total income and expenditure of the selected month and year will be 

displayed on the main user interface in the format of pie and bar charts. These charts will be 

updated each time a transaction is added or edited. This functionality grants users a better 

understanding and visualization of their total spending and earnings for a specific month and 

year. For example, daily income and expenses are represented in a bar chart, while the total 

income and expenses of a particular month are presented in a pie chart format. Through these 

graphical representations, users can easily compare and differentiate their total income and 

expenses. 

 

The mobile application consists of several modules, including basic login and sign-up, 

changing passwords, deleting accounts, adding transactions via scanning receipts, manually 

adding transactions, budget planning, generating personalized financial reports about spending 

and earnings, customer support, changing language and currency, a search function for 

transactions and receipts, and customizable alarm settings for reminders to add transactions. 

 

Log in 

1. Existing users need to input their valid email address and password. 

2. The system will subsequently verify whether the provided email has been registered 

and cross-check if the entered password matches the associated email. 

 

Sign up  

1. Users are required to sign up using their personal information, including first name, 

last name, email, phone number, and to choose a desired username and password. 

2. The application will validate the user's entered email and password to ensure they are 

valid. 
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3. A valid email should have an ending such as @gmail.com, @yahoo.com, 

@outlook.com, and so on. 

4. A valid password should comprise a minimum of 6 characters. 

5. Additionally, users need to enter their chosen password twice during registration to 

ensure its accuracy. 

 

Adding transaction via receipt scanning using OCR 

1. The application will prompt the user about whether they want to scan the receipts 

using the camera or select from the gallery. 

2. The application will extract necessary information such as the merchant's name, date, 

and amount from the receipt, and display it on the next screen. 

3. The following screen will showcase the receipt's image, the extracted information, 

and the receipt's category. 

4. Users are allowed to edit the extracted information in case the OCR technology 

misinterpreted the information. 

5. For the initial instance, users need to categorize the receipt themselves. Subsequent 

receipts with the same merchant's name will be automatically categorized by the 

application. 

6. Following that, the receipts and their information will be uploaded to real-time 

Firebase and cloud storage, making it easier to retrieve the receipts in the future. 

7. The receipts will be accessible on another screen named "View Receipts," enabling 

users to reference the receipts whenever they require. 

 

Generate personalized financial report. 

1. The application will generate the financial report based on the userôs choice of type, 

category, and date range. 

2. The user can also choose how they want to view the report, such as transactions only, 

receipts only, or a combination of both. 

3. After the user enters all the necessary input, it will lead them to another screen that 

will display the financial report. 

4. The financial report will consist of: 

¶ The title. 

¶ The selected transactions, receipts, or both. 
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¶ A pie chart ï showing the total for each category. 

¶ The total amount of the displayed transactions. 

¶ A print button that allows the user to convert the report into PDF format. 

 

Budget Planner: 

1. The application shall prompt the user to input the budget name, amount, type, 

recurrence, and start date of the budget. 

2. Users can select the budget's recurrence from various options such as daily, weekly, 

monthly, and yearly. 

3. The budget type corresponds to available expense categories like Entertainment, 

Food, Grocery, Exercise, and more. 

4. A progress bar will display the remaining amount compared to the initial budget. 

5. Whenever the user adds a transaction that fulfills the budget criteria, it will increase or 

decrease the budget's progress. 

6. The application will also send notifications, accordingly, based on the progress of 

each budget. 

 

Manually Add Transactions: 

1. The application enables users to manually add new transactions based on: 

¶ the category (e.g., income or expenses) 

¶ the type of transaction (such as salary, food, grocery, dividend, ...) 

¶ the date of the transaction 

¶ the transaction amounts. 

¶ Additional notes for the transaction 

¶ the person involved in the transaction. 

2. These transactions will be recorded in real-time on Firebase, allowing for easy       

retrieval and editing. 

3. Users can also edit transactions afterward, and any updates they make will be 

automatically reflected in the real-time Firebase database. 
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1.4  Contributions 

This personal finance management application namely ñFinancieò, it will make a big difference 

in society because it lets individuals and businesses plan their money matters in an easy and 

effective way. This application will help users to reach their financial goals and keep an eye on 

how they spend. This is extremely important since many countries are having a tough time and 

fluctuation with their economies. Lots of countries are dealing with high prices, and people are 

still trying to recover from bad times due to Covid, which have led to much unemployment. 

 

The existence of this application will help users plan and monitor their spending and money 

plans in a better way. Besides that, it is helpful during the process of individual tax audit. As it 

helps users to keep track of and save their receipts so they can show proof for what they have 

declared in a fast and appropriate way. Not only that, but the user can also help others to track 

their transactions as there is an attribute that allow users to input the owner of the transaction. 

Young adults can also get lots of benefits from this application. This is because it helps them 

to see what they are spending every day, week, month, or year so they know where their money 

goes. It also lets them make a budget plan, so they can put money aside for things they need. 

For instance, they could make a plan for unexpected things like accidents or hospital visits, so 

they are ready when they needed. 

 

Moreover, Financie is not just good for the individual, but it is also good for businesses like 

small startup and Small Medium Enterprise (SME). This business can use this application to 

do their work better and more efficiently. For example, by using the major function of this 

application - scanning receipts, it saves time when looking at how money moves in a business 

and allow a smoother and seamless audits process. As most of the process are highly automated 

and all they have to do is just scanning the receipts. Likewise, tracking money and making 

graphs can be part of a business's important insights in their financial report. 

 

Lastly, this application can also help a country to grow in a holistic way. By using the 

application, each person can learn about managing and planning their finance like setting up 

budgets. When people have their finance planned properly, they are less worried about their 

future. Hence, they tend to have a more positive mindset and attitudes towards their life. As a 

result, fewer people have finance problems, it can even make the country safer because there 
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will be lesser crime. The individuals can have a more stable and happy life in a way it also 

boosts the quality of life of a nation.  

 

1.5  Report Organization 

In chapter 1 of this report, it covers the introduction, 3 major issue and objectives, scope and 

direction and contribution. In chapter 2, some of the similar popular finance applications are 

listed and compared. Then, in chapter 3, it shows how the system works, including diagrams 

that explain things like how people will use it and what the system will do. Chapter 4 talks 

about what's been done so far, like how the application looks and how it's used. Finally, the 

last chapter, which is chapter 5, wraps up everything from all the chapters and provide 

suggestion for improvement within this application. 
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Chapter 2 Literature Review 

2.1 Review of Technology 

2.1.1 Optical Character Recognition 

 

Figure 2.1.1 Identification card with bounding box  

(Image source: https://printjourney.com/product/id-cards/) 

Optical Character Recognition also known as character recognition or shortened as OCR has 

been existed and applied in various fields for many years [13]. So, what is OCR? In general, it 

is a computer vision technique that recognizes and convert texts from images into a text 

machine readable format [14] On the other hand, in a more technical terms, OCR is the process 

of capturing, recognizing and retrieving characters from each bounding boxes into a string or 

JavaScript Object Notation (JSON) format. As shown in figure 2.1.1, there are lots of bounding 

boxes surrounding each word. It is an imaginary box that surrounds each text objects in an 

image and it also state the position of the object [15]. This process is mandatory and essential 

in the image processing phase, as it defines the X and Y position of each object detected which 

makes the application of Machine Learning (ML) even simpler. One of the most common 

applications of OCR in our daily life nowadays can be found when using our smartphones. For 

instance, individual can select the text from the images by simply by holding the text for a few 

seconds and then the user can choose to copy the text and paste it wherever they feel like it. 

This can be done in less than 5 seconds depending on the length of the size. Hence, it helps us 

to save time and be more productive. An example can be selecting and extracting the bank 

account number from the screenshots into a text format input for the bank application. 

However, OCR often uses several machine learning algorithms such as Support Vector 

Machines (SVMs), Hidden Markov models (HMMs), Convolutional Neural Networks (CNNs) 

and many more to capture texts from images [16].  
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Figure 2.1.2 ï Overview of how OCR technology works 

OCR not only can detect unstructured printed text characters but also handwritten characters 

and convert it to structured machine readable format [17]. Figure 2.1.2 highlighted an overview 

of how OCR technology works published by [13]. After inputting documents and images, 

several actions were taken in the image preprocessing process such as de-skew, transforming 

to gray scale, filter and reducing noises of the characters from the image. Moving on, there are 

three important steps in segmentation process such as line segmentation, word segmentation 

and character segmentation. This segmentation process is essential as it would help to 

determine the next crucial process of this system which is feature extraction. In feature 

extraction the system will identify important patterns from the identified characters. The 

selected feature should be unique and can easily distinguish one character from another.  Then, 

the process of classification will use the selected feature from the segmented characters rather 

than the original characters from images. Next, the system will start to apply statistical 

technique or machine learning algorithm. 

Finally, one last step to require before delivering the output results. This steps often involve in 

error detection, and correction or enhancement. However, it is knowledgeable that it is 

impossible to reach 100% accuracy of identified characters and there will always be minor 

errors here and there. All in all, the quality of OCR output result highly depends on the quality 

of the image inputted [18]. For instance, the result may be less accurate when trying to apply 

OCR on old and broken printed documents, unless there is sufficient and huge amount of 

training set that enable to train the models effectively.  
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2.2 Review on the existing application 

2.2.1  Spendee [19] 

 

 

 

 

 

 

 

 

 

 

Figure 2.2.1 Spendeeôs User Interface 

Spendee is a well-known budget and money tracker application that can be found and used on both 

mobile application and websites. This application is invented and founded by a group of adults in 

year 2017. About 2 years later, the application has started to become popular in the financial 

technology or also known as the FinTech industry. Ever since then, Spendee has received lots of 

prestigious awards and achievements such as being featured in the Apple App Store and Google 

Play, winning the Mobile UX 2017 award, etc. The reason why this application able to establish a 

success and a stable position in the industry is because it has lots of unique functions and features 

that competitors do not have. For instance, one of the unique functions is that it allows their user to 

track and manage their crypto wallet. This function is especially beneficial for people who owns 

cryptocurrency. Not only that, but the application also strongly emphasizes the ñTrack-Analyze-

Budgetò rules [20] and this can be done by tracking their finance by connecting to their incumbentôs 

account. By connecting to the userôs bank account, the user can easily analyze his or her spending 

behaviors and automatically categorize the transaction based on the reduction from the banks. Then, 

the user is able to gain insights and take action accordingly. For example, if the user acknowledges 

that he or she has been spending too much money on beauty products. Then he or she can set up a 

budget to limit his or her spending. Another amazing feature about Spendee is that it will give a 

comprehensive recommendation on the maximum amount a user can spend each day during the 

budget period. This feature gives the user a real time insight about how much he or she can spend 

and left. Therefore, it aids the user to attain his or her budget goals effortlessly and effectively.  
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Spendee basic functions 

1. Monitor cash flow ï keep an eye on how money goes in and out on a daily, weekly, monthly 

and yearly basis.  

2. Personalized budget planner ï able to set up a budget plan based on user preference such 

as the category user want to budget for, budget name, budget plan icon, etc. However, the 

user can only create a budget plan on a basic account.   

3. Scheduled transaction ï this allows the user to record their transaction on a predefined date 

and time.  

4. Import and export of data ï enable user to download and restore data to and from the 

application.  

 

Spendee additional features 

1. Display the overview of all wallets ï showing the amount left in each wallet with the use 

various graphical representation and percentages.  

2. Provide real time financial guidance and advice ï for every budget created the user will 

be notified on how much he or she can spend each day in order to achieve the budget goal. 

Each spending that is related to the budget plan will affect the money that can be spend each 

day by the user.  

3. Manage e-wallet and crypto wallet ï whereby the user can connect their e-wallet or crypto 

wallet to the application to track and record any transactions made using these 2 wallets.  

4. Combine of categories from income or expenses ï the users are allowed to merge 2 or 

more expenses or income categories together.   

5. Bulk editing ï enable user to edit categories, date, and notes of multiple transaction 

altogether with minimal efforts.  

 

Strengths of Spendee 

1. Support multiple various type of electronic devices as it is available in mobile and 

web application.  

2. Allow user to connect with their existing bank account for recording and tracking of 

the transactions made.  

3. Provides various customizations that may be useful for some users who love 

personalization experiences such as multiple currencies available, creating a new 

category or subcategory for expense or income, schedule transaction, etc.  
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4. Strong and enhanced security system like using biometric authentication to enter into 

the application and utilize an encrypted bank connection and secured storage cloud.  

5. Able to connect and manage an e-wallet or crypto wallet.  

6. Tutorials and guidance are provided when the user first launch the application, to 

ensure that the users are less confused when using the application.  

 

Weaknesses of Spendee 

1. More restriction for the free version in term of feature and functionality offered. 

2. Limited choice of bank for connection.  



CHAPTER 2 

Bachelor of Information Systems (Honours) Business Information Systems   

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
  17 
 

2.2.2 Money manager Expense & Budget [21] 

   

Figure 2.2.2 Money Managerôs User Interface 

Another popular money management software that is available on both Google Play and App 

Store is Money Manager Expense and Budget. Realbyte Inc is the firm behind this application, 

and it is based in South Korea. It is an excellent and easy to use application with a rating of 4.7 

out of 5.0 because it is simple to use. In addition, it includes functions and features like 

reporting, budgeting, and the recording of transactional data.  By all means, the major objective 

of this application is to make difficult things, such household costs, simpler. This is to help the 

novice with little or no literacy in finance or technology to feel less overwhelmed or confused 

when using the application. One of the highlights of this application is the use of unique 

graphical representation such as calendar and double entry form. The calendar view will  allow 

individual to view their transaction recorded in a calendar form. Whereas the double entry form 

will display the user with the debit and credit amount in each transaction.  

 

 Basic Functions of Money Manager 

1. Budget planning ï allow user to create a personalized budget plan. 

2. Record their spending and earnings ï the transactions will also be categorized.  

3. Generate financial report  ï The daily, weekly, monthly and yearly spending and 

earnings reports will be generated. 
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4. Import and export data ï enable user to download and restore the data to and from a 

.csv excel format.  

 

Additional Features of Money Manager 

1. Calendar visual ð display all the incoming and outgoing transactions in calendar 

format. 

2. In app calculator functions ï to let the users to calculate simple calculations within 

the application. 

3. Create new subcategories ï allow the user to customize a new subcategory from a 

main category. 

4. Double entry bookkeeping ï to have a better overview and outline on the money 

spend and earn.  

5. Sub currency feature ï multiple currency is offered to the users and the users can 

choose one of it as a sub currency.  

 

Strengths of Money Manager 

1. Give users the option to customize things like the app icon, app mode (dark or light 

mode), the ability to attach media to transaction data, the start weekday, etc. 

2. Make use of a variety of interactive graphs, such as line charts, pie charts, calendar 

views, etc.  

3. Support many languages and currencies. 

4. Make data import and export possible.  

 

Money Manager's weaknesses 

1. Offer a limited choice of banks for bank sync. 

2. The PC version is inefficient since it takes a long time to sync data with the user's PC 

through Wi-Fi. 

3. Limited features compared to other existing applications in the market.  

4. Although the application is easy to use, however it doesn't give new users any 

instructions and guidance. This can cause some of the new users to be confused.   
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2.2.3 Expensify [22] 

 

Figure 2.2.3 Expensifyôs User Interface 

A travel and spending management application called Expensify focuses mostly on scanning 

receipts, tracking company expenses, paying bills, and managing personal and travel expenses.  

This is an application that was invented by a group of students from the University of Michigan 

started it in 2008, and ever since then it has won several awards including App Partner of the 

Year, Innovation Partner of the Year, Top rated expenditure management software, and many 

more. This application is useful for people who frequently misplace their paper receipts since 

it allows them to save and organize their receipts. Furthermore, it serves as a platform to 

monitor and guarantee the validity of a group of people's financial records, such as receipts, 

making it well suited for large corporations to manage their employees' spending and 

reimbursement. 

 

Basic Functions of Expensify 

1. Track spending or expenses ï monitor the daily input and output of cash or 

transactions made. So, users have a better control on the company spending and 

management on expenses. 

2. Scan and manage receipts ï it allows the users to scan and manage their personal or 

company receipts. Moreover, it acts as a platform for people to share and collect of 

receipts. This allows a better management of receipts as the receipts can be retrieve 

from cloud with the use of filter easily.   

3. Real time alerts ï a notification will be sent to the user to update him or her of any 

changes has been made.  
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Additional features of Expensify 

1. Automated bill payment - set up an automatic payment for invoices and amount that 

you specify previously. Expensify will automatically pay and shut off any bills that 

satisfy the criteria you specify. 

2. Invoice Generation - automated generation and processing of invoices, payment 

collection, and much more 

3. Track mileage ï with the use of Global Positioning System (GPS), it helps the users to 

calculate the mileage expenses easily and effortlessly.   

4. Offline mode ï able to use the application without accessing the Wi-Fi.  

 

Strengths of Expensify 

1. Enable more effective and efficient management of group costs and employee 

reimbursement.  

2. Having both a mobile and online application makes it very accessible and available. 

3. 24/7 customer care provided by an AI chatbot.  

4. Work best for the business since the majority of the functions are simple to automate 

and improve on a regular basis.  

 

Weaknesses of Expensify 

1. The Smart Scan feature provide an inaccurate result inconsistently.  

2. No tutorials or guidance are provided. Users must learn how to use this application 

by themselves.  

3. Small selection of banks and less than 20 banks have partnered with it. 

4. Unable to import and export of data.  
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2.2.4 Money Lover [23] 

 
Figure 2.2.4 Money Loverôs User Interface 

For individuals who dislike traditional budgeting, the money management software Money 

Lover is an excellent substitute. It was created in 2011 by a Vietnamese company called 

Finsify. This application combines several tasks, including tracking, budgeting, reporting, and 

planning, into a single application. Due of the uniqueness of user interface and availability of 

functions and features in this application, people love it as it has received a 4.9 out of 5.0 rating. 

In addition, Money Lover also received variety of achievements and honors, including App of 

the Day and 100K+ 5-star ratings. One of the unique features of this application is the travel 

mode whereby it helps the user to record the total amount spent on that specific trip. Hence, 

the users do not have to calculate the expenses later on and it also give a bigger picture on the 

userôs spending in a real time form.  

 

Basic functions of Money Lover 

1. Keep track and categorize the transaction ï it helps the user to manage their finance 

and give them an overview of their spending in real time.  

2. Budget plans ï like most of the other similar applications, it also has a budget plan that 

allow users to set a constraint on their spending in order to avoid overspending or saving 

for a rainy day. 

3. Bill reminders  ï notification will be sent to the users to remind them to pay for their 

bills.  
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4. Scheduled bill payment for recurring transactions ï once the user has set up the 

scheduled bill payment, the application will automatically help the users to pay for their 

bills by deducting from their connected incumbents.  

 

Additional features of Money Lover 

1. Able to hide the total balance of the user with hash symbols ï this can improve the 

customer experience of the user whenever using the application, as their balance is not 

shown to anyone unless they click it to view it.  

2. Travel mode ï this can easily help the users to calculate their total spending on their 

trip. 

 

Strengths of Money Lover 

1. Offer their services in smartphone app, a web app, and even an apple watch app. 

Thus, making it highly accessible  

2. Instructions and advice were given before the new users can enter into the application.   

3. Utilize Secure Sockets Layer (SSL) encryption for high security.  

4. Accessible in a variety of languages and currencies 

 

Weaknesses of Money Lover 

1. Limited choice of bank for connection 

2. Not allowed to import or export of data. 
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2.3 Comparison between existing and proposed application  

Features Spendee Money 

Manager 

Expensify Money 

Lover 

Proposed 

application 

Real time 

tracking 

income and 

expenditure 

 

 

 

 

 

 

 

 

 

 

Budget 

planning  
     

Able to scan 

receipt 
     

(Paid 

version 

only) 

 

 

Support 

multiple 

currency 

     

Support 

multiple 

languages 

     

Able generate 

customizable 

financial report   

     

Search function 
     

Use graphical 

representation  
     

Customer 

support 
     

Notification for 

overspending, 

record 

transactions  
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Customizable 

notification to 

remind user to 

record 

transaction  

     

Require sign up 

or log in  
     

Cost Free/Paid Free Free/Paid Free/Paid Free 

Table 2.3 Comparison between the existing and proposed application 

According to table 2.3, it shows a comparison of the properties and features of the current and 

proposed application. 4 popular financial management application such as Spendee, Money 

Manager, Expensify and Money Lover are chosen to be compared with the proposed 

application. All of the existing applications can be found in the Google Play Store and Apple 

App Store. The functions and features such as recording expenses and income, scanning 

receipts, budgeting, generate personalized report and others listed on the table are what the 

proposed application able to achieve.  
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Chapter 3: System Methodology/Approach  

3.1 System Methodology 

 

Figure 3.1 ï Prototyping methodology (source: guru99.com) 

The application is designed according to a well-known methodology, namely the prototyping 

methodology. It has six major phases, which include requirements gathering, quick design, 

building a prototype, user evaluation, prototype refinement, and deployment, also known as 

implementation and maintenance. 

In the first phase, which is requirements gathering, user requirements are collected. This can 

be achieved by conducting surveys or interviews with target markets to gain insights into the 

target audience's preferences. This requirement gathering phase is essential as it helps us 

establish our goals and direction for achieving the project's objectives. 

Moving on to the second phase, which involves creating a quick sketch of the application's 

design. The sketch should be simple and easy for most of the target audience to understand, 

and it is expected to evolve based on feedback from the target audience and personal research. 

Once the design aligns with the current requirements and needs, the next phase is to build a 

prototype based on the previously sketched design. 

After this phase, it is crucial to gather feedback and evaluations from potential users to 

understand their thoughts and impressions. Once we've collected necessary and important 

feedback from customers, the prototype should be refined and enhanced once again. The fourth 

and fifth steps are iterative and continuous until the system successfully meets user 

requirements. 

Following a continuous process of prototype testing and enhancement, it is time for 

implementation. The prototype should be transformed into a usable and complete application 

that satisfies all necessary user requirements. Additionally, system testing should be conducted 

on the system regularly. This ensures that the application's performance remains consistent and 

can be enhanced to accommodate new user requirements. 
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3.2 System Design Diagram 

3.2.1 System Architecture Diagram 

 
Figure 3.2.1 ï System Architecture Diagram 

The diagram above illustrates the system architecture of the proposed mobile application, 

which consists of three main layers: the presentation layer, application layer, and data layer 

whereby the client/user represent the mobile devices. In the presentation layer, it manages all 

user interactions with the application, making it the most user-accessible layer that defines the 

application's overall appearance and usability. The diagram also displays the APIs, SDK and 

Android Studio libraries used in developing the application, including Firebase, Glide, 

AndroidX, MP Android Chart, and more, all deployed using Android Studio. Moving to the 

second layer, the application layer, this is where the core functions are implemented and coded. 

The client sends HTTP requests to Firebase Authentication for user authentication. After 

successful verification, the user can fully utilize the application, and the controller handles 

CRUD (Create, Read, Update, Delete) responses for records or images stored in Realtime 

Firebase and Firebase Cloud Storage. An example of how this system architecture works: 

Suppose the user is already verified with Firebase Authentication. When the user wants to view 
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or add an expense transaction in the presentation layer's user interface, the controller in the 

application layer sends a CRUD request to the data layer. The data layer then performs the 

requested action (in this case, create and read operations only) and sends the CRUD responses 

back to the application layer. The application layer processes these responses and displays the 

results to the user in the presentation layer. 

3.2.2 Use Case Diagram and Description 
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Figure 3.2.2 Use Case diagram of the application 

The relationship between the actors and the application is depicted in the figure above. In this 

system, there are four actors: the user, Firebase Authentication, Firebase Storage, and Real-

Time Firebase. Each actor has various use cases, which will be discussed in detail below. 

Use case Login ID 1 

Aim To allow user to enter to the application Importance 

Level 

Moderate 

Actor  User and Firebase Authentication 

Trigger  When the user clicks on the enter button on the login screen 

Pre-

condition 

Connected to WIFI and owns an account 

Main flow  1. Prompt the user to enter email and password. 

2. Check whether the email and password are correct and exist 

in the Firebase or not. 

3. Direct to the main screen 

4.  

Alternative 

flow 

Invalid email or password 

1. Alert the user that the password or email is incorrect. 

2. Remain on the login screen. 

 

Table 3.2.2.1 ï Use Case Description of Login Module 

 

 

Use case Register Account ID 2 

Aim To allow the new user to register an 

account and check whether the user has 

an account already 

Importance 

Level 

Moderate 

Actor  User and Firebase Authentication 

Trigger  When the user clicks on the enter button on the register page 

Pre-

condition 

Connected to WIFI 

Main flow  1. Prompt the user to enter his or her details such as full name, 

contact number, email, password, etc. 

2. Check the validity of the email and the correctness of the 

password (after prompting the user to enter the password 

twice). 

3. Store the user details in Firebase. 

4. Direct to the main screen 

 

Alternative 

flow 

Invalid email 

1. Alert the user that the email is unavailable or invalid (already 

registered or in a wrong format)  

2. Remain in the register screen. 

 

Invalid password  
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1. Alert user that the password entered does not fulfil the 

requirement (at least 6 characters) 

2. Remain on the register screen. 

 

Table 3.2.2.2 ï Use Case Description of Register Account Module 

 

 

 

Use case Add Transaction  ID 3 

Aim To allow users to decide whether 

to add transaction manually or by 

scanning receipts   

Importance 

Level 

High 

Actor  User and Real-Time Firebase  

Trigger  When the user clicks on the add button on the main page 

Pre-

condition 

The user must be logged in and have WIFI connected  

Main flow  Add Transaction by scanning receipt. 

1. Press the scan receipt button.   

2. Users select the option of selecting picture.  

2a. from gallery 

      2ai. Select receipt image. 

2b. from camera  

      2bi. Take receipt image from default camera. 

3. Resize the receipt image (optional). 

4. System displays the captured receipt details. 

5. Check the captured receipt details and image of receipt. 

6. Edit the details if necessary. 

7. System ensures that every attribute is not empty except for 

notes.  

8. Categorize the receipt (optional) 

9. Enter the submit button. 

10. System uploads the data to Real-Time Firebase. 

11. Return back to Main Module 

 

 Add Transaction manually.  

1. Press the manual add button. 

2. Selects the type of the transaction such as Food, Grocery, 

Entertainment, Salary, Borrow, etc. 

3. Enter the transaction details such as amount, date, etc.  

4. System ensures that all attributes is not empty.  

5. Press the submit button. 

6. System uploads the data to Real-Time Firebase. 

7. Return back to Main module. 

 

Table 3.2.2.3 ï Use Case Description of Add Transaction Module 
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Use case Edit Transaction ID 4 

Aim To allow the user to edit their 

transaction made previously.   

Importance 

Level 

Moderate 

Actor  User and Real Time Firebase  

Trigger  When the user clicks on the top right corner edit button on the 

transaction details page. 

Pre-

condition 

The user must be logged in, has WIFI connected and has at least one 

transaction recorded. 

Main flow  1. System pops out dialog box showing that the user has enter 

into editing mode. 

2. The user can start to edit the transaction details. 

3. The user presses the top right corner icon once finish editing. 

4. System will pop out another dialog box showing that all 

changes has been saved. 

5. System will also update the data from Real-Time Firebase.  

 

Alternative 

flow 

None  

Table 3.2.2.4 ï Use Case Description of Edit Transaction Module 

 

 

Use case View Transaction ID 5 

Aim To allow the user to view their 

transaction history  

Importance 

Level 

Low 

Actor  User and Real Time Firebase  

Trigger  When the user clicks on the transaction history on the main page 

Pre-

condition 

The user must be logged in, has WIFI connected and has at least one 

transaction recorded. 

Main flow  1. System displays all the transaction in a recycler view.  

2. User clicks on each transaction. 

3. System displays more details about the transaction user 

selected.  

Alternative 

flow 

None  

Table 3.2.2.5 ï Use Case Description of View Transaction Module 

 

 

Use case Create Budget ID 6 

Aim To allow the user to initiate a budget 

plan  

Importance 

Level 

High 

Actor  User and Real Time Firebase  

Trigger  When the user presses the top right corner add icon on the budget 

plan page 

Pre-

condition 

User must be logged in and connected to WIFI 
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Main flow  1. Prompt the user to enter the name and amount of the budget. 

2. Prompt the user to enter the expenses type for budget.  

3. Prompt the user to enter the start date and recurrence period.  

4. The system displays the amount left to spend.  

5. Notification enables when the user overspending. 

6. Save the budget plan into the Real-Time Firebase. 

Alternative 

flow 

None  

Table 3.2.2.6 ï Use Case Description of Create Budget Module 

 

Use case View Budget ID 7 

Aim To allow the user to view their budget 

plan 

Importance 

Level 

Low 

Actor  User and Real Time Firebase  

Trigger  When the user enters the budget plan icons on the ñMoreò screen 

Pre-

condition 

User must own an account, connected to WIFI and owns at least one 

budget. 

Main flow  1. System displays all the budgets in a recycler view.  

2. User clicks on each budget. 

3. System displays more details about the budget of the user 

selected.  

Alternative 

flow 

None  

Table 3.2.2.7 ï Use Case Description of View Budget Module 

 

 

Use case Generate report   ID 8 

Aim To allow the user to generate a 

personalized income or expenses report 

on certain type of transaction and a 

specific duration. 

Importance 

Level 

High 

Actor  User and Real Time Firebase  

Trigger  When the user clicks on the generate report at the ñMoreò page  

Pre-

condition 

The user must be logged in, has WIFI connected and has at least one 

transaction recorded. 

Main flow  1. The system asks the user to pick the kind of report they want, 

like total expenses, total income, or both. 

2. Based on the first step, the system shows different options for 

the user to choose from, such as all expenses, food expenses, 

entertainment expenses, etc. 

3. The system then asks the user to pick a start and end date for 

the report. 

4. The user also needs to choose the report's content, like 

transactions only, receipts only, or both. 

5. To move forward, the system makes sure all the required 

information is filled in. 

6. Once the user provides all the necessary details, the system 

creates the report. 
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7. The system matches the user's choices with the real-time data 

from Firebase to generate the report. 

8. If the user wants, they can print the report by pressing the 

print button. 

9. The system generates the report in .PDF format and saves it 

in the user's phone storage. 

Alternative 

flow 

None  

Table 3.2.2.8 ï Use Case Description of Generate Report Module 

 

Use case View user detail ID 9 

Aim To allow the user to see their profile Importance 

Level 

Low 

Actor  User and Real Time Firebase  

Trigger  When the user clicks on the user icon on the main screen or press on 

the account settings on the ñSettingsò page. 

Pre-

condition 

The user must be logged in and connected to the WIFI. 

Main flow  1. The user can scroll the screen to view more information about the 

user information. 

Alternative 

flow 

None  

Table 3.2.2.9 ï Use Case Description of View user detail Module 

 

 

Use case Edit user details ID 10 

Aim To allow the user to edit user details 

that he or she has previously entered 

Importance 

Level 

Low 

Actor  User and Real Time Firebase  

Trigger  When the user press on the top right corner icon on the user detailsô 

user interface 

Pre-

condition 

The user must be logged in and connected to the WIFI. 

Main flow 1. The user press on the top right corner button to start editing 

mode. 

2. System pops out a dialog box showing the user has entered into 

editing mode.  

3. The user starts to edit their details such as email. 

4. Validate the new user details entered. 

5. Update the new user details in Firebase. 

 

Alternative 

flow 

Invalid new user details  

1. Display error message.  

2. The user details remain unchanged. 

3. Remain in user detailsô user interface. 

 

Table 3.2.2.10 ï Use Case Description of Edit user detail Module. 
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Use case Change Language ID 11 

Aim To allow the user to change the 

language of the system  

Importance 

Level 

Low 

Actor  User  

Trigger  When the user press on the language settings on ñSettingsò module. 

Pre-

condition 

User must be logged in and connected to WIFI. 

Main flow  1. System displays all languages offered in the system.  

2. User selects one language by pressing on the selection from 

the dialog box.  

3. System returns to the ñMainò screen with new language 
implemented all over the system. 

 

Alternative 

flow 

None  

Table 3.2.2.11 ï Use Case Description of Change Language Module 

 

Use case Change Currency ID 12 

Aim To allow the user to change the 

currency of the system  

Importance 

Level 

Low 

Actor  User  

Trigger  When the user press on the currency settings on ñSettingsò module. 

Pre-

condition 

User must be logged in and connected to WIFI. 

Main flow  1. System displays all currencies offered in the system.  

2. User selects one currency by pressing on the selection from 

the dialog box.  

3. System returns to the ñMainò screen with new currency 
implemented on the subsequent transaction.  

Alternative 

flow 

None  

Table 3.2.2.12 ï Use Case Description of Change Currency Module 

 

Use case Set Alarm ID 13 

Aim To allow the user to set an alarm to 

remind user to record their transaction 

Importance 

Level 

Low 

Actor  User  

Trigger  When the user press on the alarm settings on ñSettingsò module. 

Pre-

condition 

User must be logged in and connected to WIFI. 

Main flow  1. User selects the time from the dialog box.  

2. System will send the notification based on the alarm set by 

the user previously.  

3. System returns to the ñMainò screen. 

Alternative 

flow 

None  

Table 3.2.2.13 ï Use Case Description of Alarm Settings Module  
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3.3 Activity Diagr am 

Figure 3.3 - Activity Diagram  
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Figure 3.1.3.1 - Activity Diagram of Login  module 

Figure 3.1.3.1 displays the login module of the application. This module is intended for users 

who have previously registered with the system. Initially, they must input their email and 

password. The system will verify this information by checking it against Firebase 

Authentication. If the entered information is valid, the system will then direct the user to the 

main screen. However, if the user enters incorrect or invalid information, the system will 

display an error message, notifying the user of the error. 

 
Figure 3.1.3.2 - Activity Diagram of Register module 

Based on Figure 3.1.3.2, it depicts the activity diagram of the registration module. Users are 

required to input necessary information such as their full name, email, password, and a 
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username when registering for an account. After the user enters the information, the system 

must verify the details provided by the user. If the user enters valid information, an account 

will be registered using Firebase Authentication and will direct the user to the main interface. 

However, if the user enters invalid information, the system will display an error message, 

notifying the user that the entered information is invalid. 

 

 
Figure 3.1.3.3 - Activity Diagram of Scan Receipt module 

This module is the main function of the application, and it operates once the user chooses to 

add a transaction by scanning a receipt. According to the figure above, the user can choose to 

scan the receipt by selecting from their phone's gallery or by taking a picture of the receipt. If 

the user chooses to select a picture from their gallery, the application will direct the user to 

their local gallery. Then, the user has to select a picture containing the receipt. However, if the 

user wishes to take a picture of the receipt directly, the application will direct the user to the 

phone's camera application, where they can take a snapshot of the receipt. After obtaining the 
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image of the receipt, the user is given the option to resize the image receipt. This is to reduce 

any background noise from the image and allow for faster optical character recognition (OCR). 

However, the user can choose to ignore this step if they do not want to resize the image. After 

that, the application will call an Application Programming Interface (API) known as Asprise 

Receipt OCR. This API helps the application detect relevant keywords such as the amount, 

date, merchant name, etc. The application will then display all the detected details, and the user 

is allowed to edit these details. Since the accuracy of the API and the quality of the picture used 

for character recognition can greatly affect the result, the user is free to make edits. 

Furthermore, the user is required to categorize the receipt for the first time. Once the user 

submits similar receipts from the same merchant, the application will automatically help 

categorize the subsequent receipts. After the user has reviewed the displayed details, they can 

press the submit button. This action stores the data in Real-Time Firebase for easy retrieval and 

reference in the future. Meanwhile, the application will return to the main user interface, 

allowing the user to continue using the application. 

 
Figure 3.1.3.4 ï Activity Diagram of add transaction manually 
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Figure 3.1.3.4 displays the activity diagram for manually adding transactions in the application. 

This module is also triggered when the user chooses to add a transaction manually. First, the 

user must select whether to add income or expenses. Regardless of the user's choice, they still 

need to specify the type of transaction, such as food, groceries, salary, borrowing, etc. 

Furthermore, the user is required to enter essential details, including the amount, date, notes, 

and specify the owner of the transaction. Once the user presses the submit button, all the data 

will be uploaded to Real-Time Firebase. At the same time, the user will be directed back to the 

main user interface. 

 

Figure 3.1.3.5 ï activity diagram of add budget 

The figure above shows the activity diagram of adding a budget. Firstly, the user has to enter 

the budget name based on their preference. Moving on, the user has to select the category of 

the budget and the user can select more than one type from this category. After that the user 

has to enter the budget amount, budget start date, and recurrence period. For instance, the user 

has chosen to budget on his or her food and entertainment expenses. Then, the application will 

calculate the money user spent on these 2 categories during the budget period. This to ensure 

that the user do not exceed his or her budget limit. However, if the user does exceed the limit 

a notification will be received by the user.  
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Figure 3.1.3.6 ï Activity diagram of user details 

Figure 3.1.3.6 shows the activity diagram of the user details. Firstly, when the 

user presses on the top left corner profile picture on the main screen or presses on 

the accounting settings on the settings page, it will trigger this module. Whenever 

the user enters this interface, it will display the user's user details such as first 

name, last name, email, and username. Besides viewing their personal 

information, the user can also delete the account, log out, edit their user details, 

and change the account password. If the user chooses to delete the account, a pop-

up message will be displayed to prompt the user to confirm the action, which is 
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to delete the account. If the user chooses yes, then the account will be deleted, 

and they will return to the login page. However, if the user presses no, then 

nothing will happen. Moreover, if the user presses the log out button, the user's 

account will be logged out immediately and directed to the login page as well. 

Next, if the user chooses to edit their user details, they can press the edit icon on 

the top right corner of the page to start editing. Once the user finishes editing, 

they can press the back icon to exit from the editing mode. Lastly, if the user 

chooses to change their password, the application will prompt the user to enter 

their email address. This is to ensure that the email the user enters is valid and 

registered. Moving on, an email will be received by the user. If the user clicks on 

the email, there is a link that helps the user change their password. Once the 

password is changed successfully, the user is directed to the login page and can 

log on to the application using the new password and the same email. 
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Chapter 4: System Design 

 
 

Figure 4.1 ï Block diagram of the system 

According to the figure above, it illustrates the system's block diagram. This system comprises 

five main modules: the transaction module, budget module, generate report module, settings 

module, and user details module. Users begin by opening the application on their Wi-Fi-

connected phones. The application features straightforward and user-friendly interfaces. 
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In the User Profile module, the system retrieves the user's personal information, like their first 

name and username, from Firebase. Users can view or edit their personal details, change 

passwords, and delete their accounts. Any changes made by the user are updated and validated 

by Firebase. 

 

Moving on to the transaction module, users can add transactions in two ways: by scanning 

receipts or adding them manually. If users choose to add a transaction by scanning a receipt, 

they take a photo of it or select one from their gallery. The system then uses the Asprise Receipt 

OCR API to extract necessary information from the captured receipt. Simultaneously, the 

captured receipts are stored in Firebase Cloud Storage, and the extracted information is 

displayed in the user interface and uploaded to Realtime Firebase. Alternatively, users can 

manually add income or expense transactions, which are also stored in Realtime Firebase. 

Additionally, this module allows users to edit transaction details, view transaction history, and 

search for transactions, all involving the retrieval and updating of Realtime Firebase. 

 

In the budget module, users can create personalized budget plans by filling in necessary fields 

in the user interface. Once the system collects all the required budget details, it stores them in 

Realtime Firebase. Users can also view their budget details, including their progress, and the 

system sends notifications based on budget progress. 

 

In the generate module, similar to the budget module, users provide necessary details for 

generating personalized reports. The system retrieves the required information from Realtime 

Firebase such as the total expenses from 1 January 2023 to 31 January 2023 of Alice and 

presents users with the option to generate reports in PDF format. 

 

Finally, the settings module doesn't interact with Firebase. Instead, it offers functions such as 

account settings, language settings, currency settings, and alarm settings for users to configure. 
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4.2 System Flow Diagram 

Figure 4.2 ï System Flow Diagram 
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Figure 4.2 displays the system flow diagram for the proposed application, similar in concept to 

the activity diagram in the previous chapter. However, this figure provides a more detailed look 

at the module relationships. The main screen offers five main functions that users can trigger: 

the main module, transaction history module, receipt history module, add transaction module, 

and more module. Each module involves various actions and decisions. 

In the main module, when the user taps the main icon in the bottom navigation bar on the main 

screen, the page refreshes and returns to the main screen. Users will notice that the pie chart 

and bar chart are updated. 

 

There are two other icons in the bottom navigation bar on the main screen: viewing transactions 

and accessing receipt history. These two modules share common functions, allowing users to 

edit transaction or receipt details and search for transactions or receipts. Both modules involve 

retrieving and updating Realtime Firebase. 

 

The primary function of the proposed application is to enable users to add transactions. 

Initially, users are prompted to select their preferred method for adding transactions, such as 

scanning receipts or manually entering them. The application takes different actions based on 

the user's choice. If the user chooses to scan a receipt, the application calls an API to display 

detected information like the merchant's name, amount, date, and more. On the other hand, if 

the user opts for manual entry, no API is called. Ultimately, all edited and detected information 

is stored in Realtime Firebase. 

 

Lastly, the "more" screen leads users to different screens based on their choices. However, the 

primary functions on this screen are the generate report module, budget plan module, and help 

module. In the generate report module, users can generate personalized reports, such as the 

total income from 1st May 2023 to 31st May 2023, for Brian. The budget module allows users 

to create personalized budget plans and receive notifications for any changes made in 

accordance with the budget. The help module directs users to their phone's email application, 

where they can write feedback emails to the application support email address. This enables us 

to acknowledge user feedback and improve the application in future versions. Finally, if users 

select the settings button on the "more" screen, they are directed to another page where they 

can modify their account settings, system language, currency preferences, and alarm settings 

for reminders. 
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4.3 System Flow Description (Code) 

4.3.1 Login.java 

 
Figure 4.3.1.1 ï Login.java 
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The figure above shows the login interface of the application. It consists of several functions: 

signIn(), navigateToSecondActivity(), and sendtoMain(). The signIn() function authenticates 

and verifies the user's email and password input. Meanwhile, navigateToSecondActivity() and 

sendtoMain() direct the user to another activity using the Intent() function. Additionally, inside 

the onCreate() method, variables such as ñloginBtnò, ñfpò, and ñsignupò are associated with a 

function called setOnClickListener(). So, whenever the user presses these variables, they will 

perform specific actions according to the code inside the function. 

 

4.3.2 SignUp.java 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3.2.1 ï SignUp.java (1/2) 
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Figure 4.3.2.2 ï SignUp.java (2/2) 

As the name suggests, ñSignUp.javaò contains the code for signing up in this application. It 

prompts the user to enter all the necessary field inputs, such as first name, last name, password, 
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and others. When the user presses the sign-up button, the system validates the user's input. If 

the input is successful, it stores it in Firebase, as shown in Figure 4.3.2.1. 

In this class, various functions are created and called in the ñonCreate()ò method. These 

functions include ñuploadToFirebase()ò, ñonStart()ò, ñgetImageUri()ò, 

ñaskCameraPermission()ò, and many more, some of which are displayed in Figure 4.3.2.2. 

 

4.3.3 MainActivity.java  

 
Figure 4.3.3.1 ï MainActivity.java (1/4)  
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Figure 4.3.3.2 ï MainActivity.java (2/4)  
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Figure 4.3.3.3 ï MainActivity.java (3/4)  
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Figure 4.3.3.4 ï MainActivity.java (4/4)  

MainActivity.java contains the main user interface functions and code. As shown in figures 

4.3.3.1 and 4.3.3.2, it responds to user clicks on variables like ñbackwardò, ñprofileò, 

ñviewmoreò, and others, leading to various actions such as screen transitions and function calls. 

Additionally, this screen features a bottom navigation bar with five main functions. Each icon 

press directs the user to a corresponding screen. 



CHAPTER 4 

Bachelor of Information Systems (Honours) Business Information Systems   

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
  52 
 

Figure 4.3.3.3 illustrates how the system displays data from Firebase in the MainActivity.xml's 

recycler view. Meanwhile, Figure 4.3.3.4 highlights two crucial functions in this class: 

ñreplaceFragment()ò and ñinputMonthYear()ò, ñreplaceFragment()ò replaces the main screen's 

fragment when the user clicks the ñforwardò or ñbackwardò button. Conversely, 

ñinputMonthYear()ò displays a calendar view, allowing the user to select options for graphical 

representation based on their preferences.   

4.3.4 ReceiptScanner.java 

 
Figure 4.3.4.1 ï RceiptScanner.java (1/3) 
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Figure 4.3.4.2 ï RceiptScanner.java (2/3) 
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Figure 4.3.4.3ï RceiptScanner.java (3/3) 
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This class helps the user add a transaction by scanning a receipt. Figure 4.3.4.1 shows the code 

that uses libraries from Chaquopy to connect Python code to Java. The OCR API is 

implemented in Python. After calling the API, it extracts information in JSON format, and the 

code displays this extracted information on a well-organized screen. As mentioned earlier, the 

user can edit the details of the extracted information, such as the merchantôs name, amount, 

date, and more. When the user presses the submit button, as shown in Figure 4.3.4.2, it stores 

all the latest and updated information in Firebase. There are other codes in this class, however 

only the major functions are displayed in the figures above. 

 

  



CHAPTER 4 

Bachelor of Information Systems (Honours) Business Information Systems   

Faculty of Information and Communication Technology (Kampar Campus), UTAR 
  56 
 

4.3.5 AddTrans.java 

 
Figure 4.3.5.1 ï AddTrans.java (1/2) 
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Figure 4.3.5.2 ï AddTrans.java(2/2) 

In this class, it assists the user in manually adding transactions. This class includes a fragment 

frame, and the ñreplaceFragment()ò function, as shown in Figure 4.3.5.2, is called every time 

the user chooses to enter an income or expense transaction. For example, if the user selects to 

add an income transaction, the application will execute the ñAddTrans_Income.javaò. 

Similarly, for expense transactions, it will execute the ñAddTrans_Expenses.javaò, as shown 

in Figure 4.3.5.1. Additionally, Figure 4.3.5.2 also illustrates other functions, such as 

ñgetMonthYear()ò, which receives a date as a parameter and returns a string in the ñMonth 

Yearò format.  
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4.3.6 BudgetPlanner.java 

 
Figure 4.3.6.1 ï BudgetPlanner.java  

ñBudgetPlanner.javaò displays budget plans in a RecyclerView format. As shown in the figure 

above, the code assists the user in retrieving data recorded in Firebase. After successfully 

retrieving the data, the application places it into a predefined class called ñBDetailsò. This 

allows the application to easily access the details in the future.  
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4.3.7 AddBudget,java 

 
Figure 4.3.7.1 ï AddBudget.java (1/3) 

The figure above shows that whenever user want press on certain elements such as ñbudgetforò 

and ñbackò arrow it will perform certain actions. Not only that, but the number of item in the 

firebase path are also retrieved and calculated. It is essential because it helps us to acknowledge 

the current total number of items. So, that it would not overlap the previous item when adding 

a new budget transaction to the Firebase.     
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Figure 4.3.7.2 ï AddBudget.java (2/3) 
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Figure 4.3.7.3 ï AddBudget.java (3/3) 

Figure 4.3.7.1 to Figure 4.3.7.3 shows the code in AddBudget.java. These codes perform 

actions when user press on the ñenterò button as shown in figure 4.3.7.2. Once the system has 

gathered all the user input the system will store the data into Firebase. Whereas figure 4.3.7.3 

shows a screenshot of a function named categoryDropdown() whereby its main function is to 

perform actions to let the user select the type of expenses he or she would like to budget.   
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4.3.8 GenerateReport.java 

 
Figure 4.3.8.1 ï GenerateReport.java 

The main function of ñGenerateReport.javaò is to generate a personalized report. As shown in 

the figure above, when the user clicks on the ñgenerate button, the system performs certain 

conditions and passes the data to subsequent pages, namely ñPrintTransactionOnly.javaò, 

ñPrintReceiptOnlyò, or ñPrintBothò classes using the ñIntent()ò function. This allows for a 

better and smoother process of displaying the report. 

 


