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ABSTRACT

Managing receipts has always bemmsideed asa hassleandtroublesomeask, especially

when dealing with a large nuar 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
integraing Optical Character Recognition (OCR) technology into a financial planning

application.

OCRIis the short form for Optical Character Recognition. Ittechnologythat waspowered

by Machine Learning algorithms like Convolutional Neural Networks (CMKgreby it
allowsextraction of text from images or documeints: blink of eye With the implementation

of OCR technologyinformation from receipts, such as merchant names, dates, and amounts,
it can be effortlessly retrieved, making receipt management significantly more accessible and
time efficient Then, he extracted data is displayed to the user and concurrently statedd

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

Besidesreceipt management, the application offers an array of functions to assist individuals
in effectively planning and managing their finaneesl have betterision on their financial
status in real timdJsers can track their daily financial transactions, establish budget plans, and
more. Thesdunctionsencourage financial responsibility, a critical factor in achieving one's
financial goals. Furthermore, usenputs are trariermed into insightful graphical
representationsuch as bar chart and pie charoviding users with a comprehensive view of
their financial statusMoreover, gers can also generate personalized financial reports
accordingto their préerences. For instance, producingexpense report for a specific period
within few stepsand tese reportgan beserve asa vital decisioamaking toolfor users in

managing their finances.

In summary, this project addresses the challenges of receipt managechenher issudsy
leveraging OCR technology within a comprehensive financial planning application. It aims to
empower users to efficiently handle their finances, fostering betéerdial habits and enabling

more informed financial decisions.
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CHAPTER 1

Chapter 1. Introduction

Financial planning is a continuous procedscreatinga flexible yet thoroughstratey to
manage your finance3his is toensures that you areoving towardsachievingyourlong or
shortterm financial goalsand prevent yourself frorencounteringany unwanted financial
burden[1]. Based oran article by Deloitt¢2], financial planning consists of five major steps
defining your financial goalgathering and analyzing your financial informatideyelopng

ard reviewng of the financial planHowever, it is an undeniable fact that the process of
financial planning is duland boring and some people oftelo not know wherand howto

start Financial planning has becoregceptionally importanhenevepeopleenteradulthood

As things has become more complicatgzbople 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 drighly corelatedwith oneparticularthing which is money

Not only that, managing receiptsalso equally important as managing financegeash and
everyreceiptwill provide usthe necessary information such as the amount, merchant name,
date spentandact asevidence of goods exchangdost importantlythey areused during the
process ofax auditing.Thus,practicing agood habit of financial planning highly suggested

or recommendetbr everyone.

In this moderndigitalized era, many things have been digitally transforsweth @ the way
people communicatenake paymerst planning their financg and many moreAll of these
functions can be accesdthrough the use of mobile applicatioast he i ndi vi dual 0
phone.lmagine planningand managingour financeand receiptsnanuallyandwithout any
help from technologyand gadgetsit would be very tedious and inefficienTherefore, this
final year project aimto develop a personal financial applicatiasingtechnology such as
Optical Character Recognition (OCRjat allows everyuserto have a better and seamless
experience in managing their finasand receiptslt is noticeable that there are plenty of
personal finance management or planning mobile applicegristing in the market. However,
most of themack a significantfeature which igshe documening, tracking,analyzingreceipts
and making use of the collecteeceiptsto generate a personalizatsightful report This
featuremay be helpful fothe process of auditing income tax aidng in achievingfinancial

goal
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CHAPTER 1

1.1 Problem Statement andMotivation

1) Mostindividual facing problem onkeeping track oftheir finances.

The first problem statement is most people having problem keeping track of their finances such
as theirspending and earningccording to a news article by The Edge Malaydia ¢ne of

the main reasons Malaysians are unablepay 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 anndividual. 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 cofgnsekiof

our high school, college, and universi§].[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 backgrétmalever, 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 elayday finances. As a result, without a proper
personal financial management systénmay 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. Furtheamanicle has
proven thaf3], havingaproper financial planningas positive correlatiot your healthThe

reason behind it was becausmple who have proper trackiagd plannig of their money do

not have to worry aboutaving insufficient money to spend tine future As a result, thee

group of peoplewill have alesserstressand anxiety tendency anda positive mental well

being Whereas those who do not have a proper Gi@hplanning and tracking will often lead

to overspending and unable tepay their debts. Hence, causing them to hakigla stress

level andin worst scenario people may get depression or even sticatal the suffering.

As mentioned previouslykeeping track of oudaily finances is extremelyital, not only

because it helps us to achieve our financial goalsitkalso givesus a lgger picture of a
p e r sfmanéiad status and stabilitytherefore, my primary motivath to accomplish this
final yearproject is toaid people who struggle a lot in keeping trapkanning and managing
theirday-to-day cash flown fast and convenient mann&o,by creating this final year project

it should be able to helpore peopldo keep track of their finances effectively and efficiently.
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CHAPTER 1

2) Individual often lack efficient and effective management of receipts for tax audit

purposes.
Moving on to the second problem statement which is people laftkthe habits omanagng

theirreceipts fotax audit purposesffectively and efficientlyMost people have négcted the
process of managing receipt because some of them believes that the presence of receipts is very
redundant cumbersome, and namvironmentally friendly Howewer, the truth is that
managing financial documents such as receipts is equally important as managing your finance.
This is because the receipts can be @sean evidence or proof of goods purchagkédnever
refundingof the purchased goodslaiminginsurance, aid in budgeting, et6][ Not only that,

but keeping receipts is importaggpeciallyduring the process of tax augiirposeln order to
experiencea seamless tax audit procesg haveto provide necessargupporting financial
documents such as receiptgptovethat you have claimetthat specifimamount of tax to reduce

your declaredincome taxannually [7/]. However,there is adownsideof keepingphysical

receipt which is thénk on the receipts will fadawayas the time goes bylence, this would

make thereceipts not visible and usaldéer several weeks or even days. Without having the
receipts presented in tkemplete form it would also affect the process of tax a@nglior good

refunding.

As a result, thised to my second motivation to accomplish this final year project which is to
help people tananageheir paper receiptsThis can be done bscanning the receiptto the
application and then the receipts will extract necessary informatiostarelit to the cloud.
So, that the user can easily retrieve the receipts whenever they neééddrabver, the
application will also be able to help the usec#begorize lteir receipts, so that it ensures a
smoother and more effectii@ancial planning.
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CHAPTER 1

3) Mostindividual often lack real timedata visualization on their current financial status.

The final problem statementtisat peopleftenabsence offeal timedata visualizatiombility

on their current financial statuSata visualization can be difficult sometimes especially when
there is lots of data and you need to visualize it in real tiosvever, the needsf data
visualizationarevery essendl as people, as 90% of informatiare effectively absorbed by
human brain are in visual format such as images, graph, diagtarf8]. Whereas the
remaining 10% of information that are written in agmaphical or visual format are often
forgotten and nglected. This is because our human brain was not made for absorbing
information that are written in textual formE]. Another researchilO] by University of
Minnesota found out thathuman brain process visuakiyi thousandfaster than textual
information. Hence,by visualizing our financial datan graphical formathelps us to gain
insightswhich may be beneficial whenever &wee makinga financial decision.

Therefore, thisedto my final motivatiorof developng this gplication, which is to help people

to display theircurrent financial status with the use of graphical representation such as pie
charts, bar charts, or even line charts. This ilettehem to have a bigger picture and better
acknowledgement on their ¢ant financial statusSo, that they can know whether they are

overspending or on the right track towards attaining their financial goals.
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CHAPTER 1

1.2  Project Objectives

The following are the three major project objectives which aligns tpriitdem statement
stated aboveespectively

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 veryssential 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 situationd f]. In order to achieve this objective, the proposed applicatould

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 informatimoitant

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 goehievement. 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 isatias 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 per s onndigdudlsi nance
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 effectivey 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. Pple are often frustrated when there are lots of receipts that need to be
managed anthey are alwayscatter 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 periad of tim
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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 recaiptisable to convert their receipts into digital
formatusing the apptation. 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 recegsis kave

to enter the category type of the receipts for the first time. Then, for the subsequent receipts of
the same mercharit, will be categorized automatically. By having this function, it helps to
shorten the time the user used to categorize tbegeipts and at the same time, it also helps the

user to record their spending transaction.

3)To provide useis with insightful graphical representation and documentation

Finance is indivisible with data visualizatiat?]. Thisledto the third objective of this project

which is to provide user with graphical representation and documents that are insigtitful
meaningful In order to attain this objective, tapplicationmake use of charts and diagram in
places like the main user imtace where the user cérave an overview of his or her current

spending and earningght after entering into the application

Not only in the main user interfadeut the personalized repathould alscconsistof charts

such as pie charts showing theome or expenses spend of each cateddwig.allows the user

to know how much the user have spent on each category such as the food, grocery,
entertainment, beauty, social, eBy having this function, it helps the users to have a better
understandingnd bigger picture on his or her current financial situation.

1.3  Project Scope and Direction

The output of this final year project is an Andrdidsed mobile application that aims to enable
users to plan and manage their finaneietvities 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, setig 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, entertainnfisntexgrcise, and

more. Additionally, users have the option to add their expense transactions by scanning their
receipts. This is accomplished through tidisation of the Asprise receipt OCR API
technology, which detects text from receipt images dedtifies 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 trawtian 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 applicatiorconsists ofseveral modules, includinbasic login and siguap,
changing passwords, deleting accounts, adding transactions via scanning receipts, manually
adding transactions, budget planning, generating personalized financial reports about spending
and earnings, customer support, changinggdage 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 verifyhether the provided email has been registered

and crossheck 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 seaodesired 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.

A valid password should compriseminimum 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 totheareceipts

using the camera or select from the gallery.

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.

The following screen will showcase the receiptiage, the extracted information,

and the receipt's category.

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

For the initial instance, users need to categorize the reéheipselves. Subsequent
receipts with the same merchant's name will be automatically categorized by the
application.

Following that, the receipts and their information will be uploaded tetireal

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

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

users to reference the receipts whenever they require.

Generate personalized financiateport.

1.

The application will generate the financial repatdbed on t he user 6s
category, and date range.
The user can also choose how they want to view the report, such as transactions only,
receipts only, or a combination of both.
After the user enters all the necessary input, it will lead theandther screen that
will display the financial report.
The financial report will consist of:
1 The title.

1 The selected transactions, receipts, or both.
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1 A pie charti showing the total for each category.
1 The total amount of the displayed transactions.

1 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 framous 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:
1 thecategory (e.g., income or expenses)
1 thetype of transaction (such as salary, food, grocery, dividend, ...)
1 thedate of the transaction
1 thetransactioramounts.
1 Additional notes for the transaction
1 theperson involved in theansaction.
2. These transactions will be recorded in +@&@le on Firebase, allowing for easy
retrieval and editing.
3. Users can also edit transactions afterward, and any updates theywilake

automatically reflected in the reame Firebase database.
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1.4  Contributions

Thisper sonal finance managementll make abigidiffenence o n
in society because it lets individuals and businesses plamitbeigy matters in an easy and
effective way. This agationwill help userdo reach their financial goals and keep an eye on
how they spend. This is extremely important since many countries are having a tougdtime
fluctuationwith their economies. lts of countriesare dealing with high prices, and people are

still trying to recover from bad times due to Covid, whigveled tomuchunemployment.

The existence of thigpgdication will help usersplan andmonitortheir spending and money
plansin abetterway. Besides thatit is helpful during theprocess of individual tax audis it
helps userso keep track of and save their receipts so they can show proof for whitahey
declaredn a fast anéppropriate wayNot only thatbut the usecan also help others to track
their transactions as thereasattributethat allow users to inpuhe owner of the transaction.
Young adults can also get lots of benefits from this applicalibis. is becausd helps them

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

n

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 isot just good fothe individual, but it is also good folbusinessetke
small startup and Small Medium EnterpriSME). This businesgan use thispplicationto

do their work betteand more efficiently For examplepy usingthe major function of this
apdication - scanningeceipts it savegime when looking at how money moves in a business
andallow a smoother and seamlesglitsprocessAs most of the mcess are highly automated
andall they have to do is just scanning the receipilsewise, tacking money and making

graphs can be part of a businegggortant insights in thefinancialreport.

Lastly, this appication can also help a countrip grow in a holistic way By using the
apdication, each person can learn aboudinaging and planning their finankdee setting up
budgetsWhen people havtheir finance planned properlihey are less worried about their
future.Hence, they tend to have a more positiiadset and attitudes towards their lifes a

result,fewer people havénanceproblems, it can even make the country safer because there
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will be lesser crime. The individualscan have a more stable and happy ilife wayit also

boostgthe quality of life of a nation.

15 Report Organization

In chapterl of this report it covers thentroduction, 3 majorssueand objectives, scope and
direction and contributianin chapter2, some of thesimilar popularfinanceapplicationsare
listedand compar@ Then, inchapter3, it shows how the system works, including diagrams
that explain things like how people will@ist and what the system will d€hapter4 talks
about what's been done so far, like how thdiegon looks and how it's used. Finallthe
last chapter, which is chapté&; wraps up everything from all thehapters and provide

suggestion for improvemeé within this application.
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Chapter 2 Literature Review

2.1 Review ofT echnology

2.1.10ptical Character Recognition

Figure 2.1.11dentification card with bounding box

(Image source: https://printjourney.com/product/id-cards/)
Optical Character Recognitiaiso known as character recognition or shortened as @GR
been existed anapplied in various fields for many yedds3]. So, what is OCR? In general, it
is a computer vision technigue that recognizes and convert texts from images into a text
machine readable formdt4] On the other hand, in a more technical terms, GQRe process
of capturing recognizingand retrievingcharacters froneach bounding boxes into a string or
JavaScript Object NotatiqgdSON format.As shown in figure.1.1, there are lots of bounding
boxes surrounding eachord. It is an imaginary boxhat surrounds each text objects in an
image and ialsostate the position of the objgdt5]. This processs mandatoryand essential
in the imageprocessing phase, agléfines the X and Y position ehchobjectdetectedvhich
makesthe application bMachine Learning (ML) even simple©One of the most common
applicationsof OCRin our daily life nowadaysan be found when usiragr smartphones~or
instance, individual caselectthe text from the images by simply by holding the texaféew
seconds and then the user can choose to copy the text and paste it wherever they feel like it.
This can balone in less thah seconds depending on the length of the sisadd, it helps us
to save time and be more productive. An example can be selecting and extracbagkhe
account number from the screenshots into a text format input fobahk application.
However, OCR oftenuses several machine learniatgorithms such asSupport Vetor
Machines (SVM), Hidden Markov models (HMMs{;onvolutional Neural Networks (CNNSs)

andmany more to capture texts from imag#§].
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Figure 2.1.21 Overview of how OCR technology works

OCR not only can detecinstructuredgrinted textcharacters but also handwritten characters
andconvert it to structurethachine readable formét7]. Figure 2.1.2highlighted aroverview

of how OCR technology workpublishedby [13]. After inputting documents and images
several actions were taken in the image preprocessing process slacskaw, transforming

to gray scale, filter aneducing noises dhe characters from the imad#oving on,there are
three important steps in segmentation prosesh as line segmttion, word segmentation
and character segmentatioifhis segmentation process is essential as it wddtp to
determine the next crucial process of this systenich is feature extractionin feature
extraction the system wilidentify important pattesifrom the identified charactersThe
selectedeature should be unique and can easily distinguish one character from ambter.

the process of classification will use thelected feature from the segmented characters rather
than the originalcharacers from imagesNext, the system will start tapply statistical
technique omachine learning algorithm

Finally, one last step toeequirebefore delivering the output results. This steps aftealve in
error detection, and correction enhancementHowever,it is knowledgeable that it is
impossible to reach 100%ccuracy of identified characters and there will always be minor
errors herand thereAll in all, the quality of OCR output result highly depends on the quality
of the image iputted[18]. For instancethe resultmay be less accuratehen trying to apply
OCR on old and brokeprinted documentsunless there is sufficient and huge amount of

training set that enable to train the mod#fectively.
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2.2 Review on the existing apfication

2.2.1 Spendee 9]

3910€
LY

9724 ¢€

- y Water
— 12753 €

Figure 22. 1 S p dUsed laterface
Spendee iawell-known budget and money tracker application that can be tmahdsean both
mobile application and websit€Bhis 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 induger since then, Spendee has received lots of
prestigious awards and achievements sudbesry featured in the Apple App Store and Google
Play, winning the Mobile UX 2017 awarettc. The reason why this applicatenie to establish a
successind a stable positian the industry is becausehias lots of unique functions and features
that competitors do not haveor instance, one of the unigiumctionsis that it allows their user to
trackand manage their crypto wallet. This function is especially beneficial for pebplewns
cryptocurr@cy. Not only thatput the application also strongynphasizethei T r -Aralize
B u d grdes[20] and this canbe done by trackindh ei r f i nance by connect.i
accountBy connecting t o thelusercanseasihnalgzenib @ hekspemdingo unt |,
behaviorandautomatically categorize the transactiased on the reduction from the banks. Then,
the users able to gain insights artdke action accordingly-orexample if the uselacknowledges
that he or she has been spending too much monegaarty productsThen he or she can set up a
budget to limit his or her spendingnother amazing feature about Spendee is that it will give a
comprehensiveecommendation on the maximum amount a user can spend each day during the
budget period. This featugaves the user geal time insightibouthow much he or she capend

and left Therefore, iidsthe user t@ttainhis or her budget goals effortlesslyd effectively
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Spendee basic functions

1. Monitor cashflow 1 keep an eye dmow money goes in and aart adaily, weekly, monthly
and yearlybasis.

2. Personalized budgeplanner i able to set up a budget plan based on user preference such
asthe category user want to budget fmrdget name, budget plan icon, étowever, the
user can only create a budget pdara basic account.

3. Scheduled transactiori thisallows the user teecord their transaction on a predefined date
and time.

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

application.

Spendee additional features

1. Display the overview of all walletsi showing the amount left in eadlallet with the use
various graphical representation and percentages.

2. Provide real time financial guidance andadvicei for every budget created the user will
be notified on how much he or she can spend eacim @agter to achieve the budget goal.
Each spending that is relatedtie budgeplan will affect the money that can §igend each
day by the user.

3. Managee-wallet and crypto walleti whereby the user can connect theivadlet or crypto
wallet to the application to track and record any transactions madehesed wallets.

4. Combine of categories from income or expensdsthe users are allowed to merge 2 or
moreexpenses or income categories together.

5. Bulk editing T enable user tedit categories, date, and notes of multiple transaction

altogether with minimaéfforts.

Strengthsof Spendee
1. Support multiplevarious type of electronidevices as it is available in mobile and

web application.

2. Allow user to connect with their existing bank accdantrecording and tracking of
thetransactions made

3. Providesvariouscustomizationshat may beiseful for some users who love
personalizatiorexperiencesuch as multiple currencies available, creating a new

category or subcategory for expense or income, schedule transaction, etc.
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4. Strongand enhanceslecurity system like using biometric authentmato enterinto
the application and utilize an encrypted bank connectiorsecuredstoragecloud.

5. Able toconnectand manageraewallet orcrypto wallet.

6. Tutorials and guidance are provideten the user first launch the applicatitm

ensure that the users dess confused when using the application.

Weaknesse®f Spendee

1. More restrictiorfor the free versiom termof featureand functionality offered

2. Limited choice of banltor connection.
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2.2.2 Money manager Expense &udget [21]

Q Transaction v oE £ Transaction Expense M
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Figure22. 2 Mo ney Usarintedaeag 0 s

Another popular money management software that is availaldetbisoogle Play and\pp
Store isMoney Manager Expense and Budget. Realbytésltie firm behind thispplication,
and it is based in South Kordais an excellent and easy to ugpplication with a rating of 4.7
out of 5.0 because it is simple to use.addition it includesfunctions and featurelke
reporting, budgeting, and the recording of transactional @tall means, the major objective
of thisapplicationis to make difficult things, such household costs, simfleis is to help the
novice with little or nditeracy in finance or technology feel lesoverwhelmed or confused
when using the applicatio©ne of thehighlights of this applicationis the useof unique
graphical representaticuch as calendar and double emtnyn. Thecalendawview will allow
individual to view theitransactiomecordedn acalendaform. Wheleas thalouble entry form

will displaythe user with thelebit and crediamountin each transaction.

Basic Functions of Money Manager

1. Budget planningi allow user tacreate a personalized budget plan
2. Record their spending and earning$ the transactions will also lmategorized.
3. Generatefinancial report 1 Thedaily, weekly, monthly and yearpending and

earnings reports will be generated
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4.

Import and export data i enable user to download and restoeedhata to and from a

.csv exceformat.

Additional Features of Money Manager

1.

Calendar visuals display all the incoming and outgoing transactions in calendar
format.

In app calculator functions i to let the users to calculate simple calculations within
the application.

Create new subcategories allow the user to customize a new subcategory from a
main category.

Double entry bookkeepingi to have a better overview and outline on the money
spendand earn.

Sub currencyfeature i multiple currency is offered to the users dnel users can

choose one of it as a sub currency.

Strengths of Money Manager

1.

Give users the option mustomizethings like the app icon, app mode (dark or light
mode), the ability to attach media to transaction data, the start weekday, etc.
Make use of a variety of interactive graphs, such as line charts, pie charts, calendar

views, etc.

3. Support many languagesdourrencies.

Make data import and export possible.

Money Manager's weaknesses

1.
2.

Offer a limited choicef banksfor bank sync.

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

Limited features compadeto otherexisting applications in the market.

4. Although theapplication is easy to uskowever it doesn't give new users any

instructionsand guidanceThis can cause some of the new users to be confused.
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2.2.3 Expensify[22]
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A travel and spending managemapplicaion cdled Expensify focuses mostly on scanning
receipts, tracking company expenses, paying bills, and managing personal and travel expenses.
This is an application that was invented lgraup of students from the University of Michigan
started it in 2008, aneversince 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. Thisapplicationis useful for people who frequently misplace their paper receipts since
it allows them to save anorganizetheir receiptsFurthermore, 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 emefyspending and
reimbursement.

Basic Functions of Expensify

1. Track spending or expensesi monitor the daily input and output of cash
transactions madeso, users have a better control on the company spending and
management on expenses.

2. Scanand managereceiptsi it allowsthe users to scan and manage their personal or
company receiptdVloreover, it acts as a platform for people to share and collect of
receipts.This allows a better management of recegsshe receipts can be retrieve
from cloudwith the use of filter easily

3. Real time alertsi a notification will be sento the userto update him or her of any
changes has been made.
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Additional features of Expensify

1.

Automated bill payment set upan automatic paymerfor invoices andcamountthat

you specifypreviously Expensify will automatically pay and shut off any bilat
satisfy the criteria you specify.

Invoice Generation automated generation and processing of invoices, payment
collection, and much more

Track mileagéd with the use ofslobal Positioning SystenGPS, it helps the useit®
calculatethe mileage expeseseasily and effortlessly.

Offline modei able to use the applicatiavithout accessing the \ARi.

Strengths of Expensify

1.

Enable more effective and efficient management of group costs and employee

reimbursement.

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

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

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

and improve on a regular basis.

Weaknesse®f Expensify

1.
2.

The Smart Scan featupgovide annaccurate resulbconsistently.
No tutorials orguidance are provided)sers must learn how to use thfplication

by themselves.

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

4. Unable to import and export of data.
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2.2.4Money Lover [23]
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For individuals who dislike traditional budgeting, thr®ney managemersbftware Money
Lover is an excellent substitute. It was created in 2011 by a Viethamese company called
Finsify. Thisapplicationcombines several tasks, including tracking, budgeting, reporting, and
planning, into a singlapplication Due of he uniquenssof user interfacand availability of
functions and features in this applicatipeople love ias ithasreceived a 4.9 out of 5.0 rating.
In addition, Money Lovealsoreceivedvariety of achievements amnors including App of
the Day and 100K+-Star ratingsOne of the uniquéeaturesof this application is the travel
modewherebyit 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 alsbigiyer gictureon the

usero6s spending in a real time form.

Basic functions of Money Lover

1. Keep track and categorizethe transactioni it helps the user tmanage their finance
and give them an overview of their spending in real time.

2. Budget plansi like most of the other similar applications, it alssa budget plarthat
allow users to set a constraint on their spenthimmgder to avoid overspendingsaving
for arainy day.

3. Bill reminders i notification will be sent to the users to remind them to pay for their
bills.
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4. Schedula@ bill payment for recurring transactions i once the user has set up the
scheduled bill payment, the application will automatically help the users to ghgiior

bills by deducting from their connected incumbents.

Additional features of Money Lover

1. Able to hide the total balance of the user with haseymbolsi this can improve the
customer experience of the user whenever using the application, as thetebslaot
shown to anyone unless they click it to view it.

2. Travel modei this can easily help the users to calculate their total spending on their
trip.

Strengths of Money Lover

1. Offer their services ismartphone app, a web app, and even an apple watch app.
Thus, making it highly accessible
Instructions and advice were given beftre new users can enter into the application.
3. Utilize Secure Sockets LayeB$L) encryption for high security.

4. Accessile in a variety of languages andrrencies

Weaknesses of Money Lover

1. Limited choice of bank for connection

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

Features Spendee Money Expensify Money Proposed
Manager Lover application
Real time
tracking 4 v v v

income and

expenditure

X

Budget

planning

X

X

v

<

Able to scan

X

N

<

X

<

receipt (Paid
ai
version

only)
Support v/ v v v/ v
multiple
currency
Support v v ) ¢ v/ v/
multiple
languages

Able generate
customizable

financial report

X

<

N\

<

Search functior

Use graphica

representation

Customer

support

Notification for
overspending,
record

transactions

ANERNERNIN

ANERSNERNIRN

QK] XX

ANNERSNERNIN

NNERSERNIN
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Customizable X v x v v

notification to

remind user td

record

transaction

Require sign uy v x v v v
or log in

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

Table 23 Comparison between the existing and proposed application
According totable 2.3jt shows a comparison of the properties and features of the current and
proposed applicatiort popular financial management application such as Spendee, Money
Manager, Expensify and Money Lovare chosen to be compared with the proposed
application. Allof 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, budgetinggenerate personalized report and others listed on the table are what the

proposed application able to achieve.
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Chapter 3. System Methodology/Appioach
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3.1 System Methodology

Figure 3.17 Prototyping methodology (source: guru99.com)
The application is designed according to a walbwn methodology, nhamely 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 thefirst 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 isaksseiitinelps 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 targetcautieinderstand,
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 enhancedaincé he 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 transforméal anusable 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 acconuate new user requirements.
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3.2 System Design Diagram
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Figure 3.2.17 System Architecture Diagram
The diagram above illustrates the system architecture of the proposed mobile application,

which consists of three malayers: the presentation layer, application layer, and data laye
wherebythe client/userepresent thenobile devicesin the presentation layer, it manages all

user interactions with the application, making it the most-aseessible layer that defintse
application's overall appearance and usability. The diagram also displays th&BRIand

Android Studio libraries used in developing the application, including Firebase, Glide,
AndroidX, MP Android Chart, and more, all deployed using Android Stidaving 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 #plication, and the controller handles
CRUD (Create, Read, Update, Delete) responses for records or images stored in Realtime
Firebase and Firebase Cloud Storafye.exampleof how this system architecture works:

Suppose the user is already verified vidtltebase 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 actio(in this case, create and read operatamyg) 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 willdossksl in detalbelow.

Use case Login ID 1

Aim To allow user to enter to the applicati¢ Importance | Moderate
Level

Actor User and Firebase Authentication

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

Pre- Connected to WIFI and owns an account

condition

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

2. Check whether the email and password are correct and e
in the Firebase or not.

3. Direct to the main screen

4.

Alternative | Invalid email or password
flow 1. Alert theuser that the password or email is incorrect.
2. Remainon the login screen
Table 32.2.17 Use Case Description of Login Module
Use case Register Account ID 2
Aim To allow the new user to register an | Importance | Moderate
account and check whether the user | Level
an account already
Actor User and Firebase Authentication
Trigger When the user clicks on the enter button on the register page
Pre- Connected to WIFI
condition
Main flow 1. Prompt the user to enter his or her details sudhllasame,
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 | Invalid email
flow 1. Alert theuser that the email is unavailable or invalid (alreg
registered or in a wrong format)

2. Remain in the register screen.

Invalid password
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3

1. Alert user that the password entered does not fulfil the
requirement (at least@aracters)
2. Remain on the register screen.

Table 32.2.27 Use Case Description of Register Account Module

9

1.
2.

Nookow

8.

Use case | Add Transaction ID 3
Aim To allow users to decide whethe| Importance High
to add transaction manually or by Level
scanning receipts
Actor User and Realime Firebase
Trigger When the user clicks on the add button on the main page
Pre- The user must be logged in and have WIFI connected
condition
Main flow | Add Transaction by scanning receipt.

Press the scan receipt button.
Users select the option of selecting picture.
2a.from gallery
2ai. Select receipt image.
2b. from camera
2bi. Take receipt image from default camera.
Resize the receipt image (optional).
System displays the captured receipt details.
Check the captured receipt details and image of receipt.
Edit thedetails if necessary.

System ensures that every attribute is not empty except for

notes.
Categorize the receipt (optional)
Enter the submit button.

10. System uploads the data to R&ahe Firebase.
11.Return back to Main Module

N

Nookow

Add Transaction manually.

Press the manual add button.

Selects the type of the transaction such as Food, Grocery,
Entertainment, Salary, Borrow, etc.

Enter the transaction details such as amount, date, etc.
System ensures that all attributes is not empty.

Press the submit button.

System uploads the data to R&ahe Firebase.

Return back to Main module.

Table 32.2.37 Use Case Description of Add Transaction Module

Bachelor ofinformation SysteméHonourg Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

29



CHAPTER 3

Use case Edit Transaction ID 4
Aim To allow the user to edit their Importance | Moderate
transaction made previously. Level
Actor User and Real Time Firebase
Trigger When the user clicks on the top right corner edit button on the
transaction details page.
Pre- The usemust be logged in, has WIFI connected and has at leas|
condition transaction recorded.
Main flow 1. System pops out dialog box showing that the user has en
into editing mode.
2. The user can start to edit the transaction details.
3. The usepresses the topght 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 R&ehe Firebase.
Alternative | None
flow
Table 32.2.47 Use Case Description of Edifransaction Module
Use case View Transaction ID 5
Aim To allow the user to view their Importance | Low
transaction history Level
Actor User and Real Time Firebase
Trigger When the user clicks on the transaction history on the main pag
Pre- The user must be logged in, has WIFI connected and has at leaj
condition 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 | None
flow
Table 32.2.57 Use Case Description of View Transaction Module
Use case Create Budget ID 6
Aim To allow the user to initiate a budget | Importance | High
plan Level
Actor User and Real Time Firebase
Trigger When the user presses the top right corner add icon on the budg
plan page
Pre- User must be logged in and connected to WIFI
condition
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Main flow 1. Prompt the user to entdre name and amount of the budge
2. Prompt the user to enter the expenses type for budget.
3. Prompt the user to enter thart date and recurrence perioc
4. The system displays the amoleift to spend.
5. Notification enable when the user overspending.
6. Save the budget plan into tRealTime Firebase
Alternative | None
flow
Table 32.2.67 Use Case Description of Create Budget Module
Use case View Budget ID 7
Aim To allow the user to view their budget Importance | Low
plan Level
Actor User and Real Time Firebase
Trigger When the user enters the budq(
Pre- User must own an account, connected to WIFI and owns at leas
condition budget.
Main flow 1. System displays all theudgetsn a recycler view.
2. User clicks on each budget.
3. System displays more details about the budget of the use
selected.
Alternative | None
flow
Table 32.2.77 Use Case Description of View Budget Module
Use case Generate report ID 8
Aim To allow the user to generate a Importance | High
personalized income or expenses reg Level
on certain type of transaction and a
specific duration.
Actor User and Real Time Firebase
Trigger When the wuser clicks on the (¢
Pre- The user must be logged in, has WIFI connected and has at leaj
condition transaction recorded.
Main flow 1. The system asks the user to pick the kind of report they w

like total expenses, total income, or both.

2. Based on the first step, the system shows different option
the user to choose from, such as all expenses, food expe
entertainment expenses, etc.

3. The system then asks the user to pick a start and end dal
the reprt.

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 syst

createghe report.
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7. The system matches the user's choices with thdinealdata
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 save
in theuser's phone storage.

Alternative
flow

None

Table 32.2.87 Use Case Description of Generate Report Module

Use case View user detail ID 9
Aim To allow the user to see their profile | Importance | Low
Level
Actor User and Real Time Firebase
Trigger When the user clicks on the user iconthe main screear press on
t he account settings on the i
Pre- The user must be logged in and connected to the WIFI.
condition
Main flow | 1. Theuser carscroll the screen to view more information about
user information.
Alternative | None
flow
Table 32.2.97 Use Case Description of View user detail Module
Use case Edit user details ID 10
Aim To allow the user to edit user details | Importance | Low
that he or shilas previously entered | Level
Actor User and Real Time Firebase
Trigger When the user press on the t¢
user interface
Pre- The user must be logged in and connected to the WIFI.
condition
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
editing mode.
3. The user starts to edit their details such as email.
4. Validate the new user details entered.
5. Updatethe new user details in Firebase.
Alternative | Invalid new user details
flow 1. Display error message.

2. The wser details remain unchanged.

3. Remain in user det ail s6 u:¢

Table 32.2.101 Use Case Description of Edit user detaModule.
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Use case Change Language ID 11
Aim To allow the user to change the Importance | Low
language of the system Level
Actor User
Trigger When the user press on the language settings®re t t i ng s
Pre- User must be logged in and connected to WIFI.
condition
Main flow 1. System displays alanguages offered in the system
2. User selects one language by pressing on the selection fi
the dialog box.
3. System returns to the AMai
implemented all over the system.
Alternative | None
flow

Table 32.2.117 Use Case Description of Change Languadéodule

Use case Change Currency ID 12
Aim To allow the user to change the Importance | Low
currency of the system Level
Actor User
Trigger When the user press on the c|
Pre- User must be logged in awdnnected to WIFI.
condition
Main flow 1. System displays atlurrencies offered in the system
2. User selects one currency by pressing on the selection fri
the dialog box.
3. System returns to the AMai
implemented on the subsequent transaction.
Alternative | None
flow

Table 32.2.1271 Use Case Description o€hange CurrencyModule

Use case Set Alarm ID 13
Aim To allow the user to set an alarm to | Importance | Low
remind user to record their transactiof Level

Actor User
Trigger When the user press on the al
Pre- User must be logged in and connected to WIFI.
condition
Main flow 1. User selects the time from the dialog box.

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

the user previously.

3. System returns to the fAMai
Alternative | None
flow

Table 32.2.131 Use Case Description of Alarm Settings Mode
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?

Enter email and
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¥
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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 checkingagainst 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 usehefdrror.

Enter reguired
ion e.g.
name, email,

password

>

Y

Check the
information entered

'

< valid? >

Yes

v

Store information
using Firebase
Authentication

Display invalid
reason

r

Enter to the main
screen

o

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 thaatior, 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 informaatj the system will display an error message,

notifying the user that the entered information is invalid.

?

"Scan Receipt”
module

l

From Gallery €———— From ———»  Take picture
?

l i

Direct to phone Direct to phone
gallery camera

| —

Resize picture
manually

Call "Asprise
——  » Receipt OCR™
API

l

Display Receipt
Details

Selectpicture ———

Edit Receipt Details ¢—— -——

Categorize the

receipt

!

Upload Data and
Receipts to Real-
Time Firebase

!

Return to "Main"
module

o

Figure 3.1.3.3- Activity Diagram of Scan Receipt module
This module is the main function of the application, and it operates once thehassees 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 theleyalthe application will direct the user to
their local gallery. Then, the user has to select a picture containing the rdosipizer, if the
user wishes to take a picture of the receipt directly, the application will direct the user to the

phone's caera 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 chareaxgnition (OCR).
However, the user can choose to ignore this step if they do not want to resize the\fteage.

that, the application will call an Application Programming Interface (API) known as Asprise
Receipt OCR. This API helps the application detelevant 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 APl and the quality of the picture used
for character reognition 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 inTR®al Firebase for easy retrieval and
reference in the futureMeanwhile, the application will retarto the main user interface,

allowing the user to continue using the application.

’

Add Transaction
manually
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I
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2
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Firebase module

Figure 3.1.3.4i 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 moduleis 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, salawibgr 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 Realime Firebase. At the santime, the user will be directed back to the

®
!

Create Budget ——3% Enter budget name

|

Enter amount user Select budget
want to budget category

Select the
Pick the start date ——» recurrence of the
budget period

l

Record budget plan
in Firebase

main user interface.

Figure 3.1.3.5i activity diagram of add budget
The figure above shows tlaetivity diagram of adding a budget. Firstly, the user has to enter
the budget name based on their preference. Moving omistitehas to select the category of
the budgetaind the user can select more than one type from this catégtaythat the user
has to enter the budget amoumidget start date, and recurrence peffadt.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 duringdidpet periodThis 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 3.1.3.61 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 ugr 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 accoyassword. 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 logipage. 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 detéley 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 withptdhe 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 pass@oce 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
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Figure 4.17 Block diagram of the system
According to the figur@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 moduldsers begin by opening the application on theirRiVi

conneted phones. The application features straightforward anefnesedly interfaces.

Bachelor ofinformation SysteméHonourg Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

41



CHAPTER 4

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 perdaiial deange
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 usersad®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 arstored 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 bynfilewessary fields
in the user interface. Once the system collects all the required budget detalils, it stores them in
Realtime Firebase. Users can also view their budget details, including their progress, and the

system sends notifications based on buggegress.

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
Firebasesuch aghe total expenses fromt January 2023 to 3danuary 2023 of Alicand
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)aunal settings for users to configure.
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4.2 System Flow Diagram
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CHAPTER 4

Figure 4.2 displays the system flow diagram for the proposed application, similar in concept to
theactivity 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 moaddktransaction 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. Ulseatio® that the pie chart

and bar chart are updated.

There are two other icons in the bottom navigation bar on the main sdeseimgtransactions
and accessing receipt history. These two modules share common functions, allowing users to
edit transatton 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 &elect 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 APl is called. Ultimately, all edited and detected information

is stored in Realtime Firebase.

Lastly, the "more" screen leadsaus 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 froml1st May 2023 to31% 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 encatiappli

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, thegliggeted 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)
4.3.1Login.java

gso = new GoogleSignInOptions.Builder(GoogleSignInOptions.DEFAULT_SIGN_IN).requestEmail().buita();
gsc = GoogleSignIn.getClient( activity this,gso);

loginBtn.setOnClickListener(new view.OnClickListener() {
@OV de
public void onClick(view view) {
String e = email.getText().toString();
String p = psw.getText().toString();
if (tPatterns.EMAIL_ADDRESS.matcher(e).matches()) {
email.setError("Please enter a valid email");
enail.requestFocus();
return;

if (e.equals(**) Il p.equals(*")) {
Toast.makeText( context Login.this, (et "Please enter all the fields", Toast.LENGTH_SHORT).show();
Foelse {

mAuth. signInWithEmailAndPassword(e,p).addOnCompleteListener(new On

onpleteListener<AuthResult>() {
@ ~ide
public void onComplete(@NonNull Task<AuthResult> task) {
if (task.isSuccessful()) {
sendtoMain();
}
else {
String error = task.getException().getMessage();
Toast.mokeText( context: Login.this, test: “Error: * + error, Toast.LENGTH_SHORT).show();
s
+
1;
]
I
B;
ickListe )RS
public void onClick(view view) {
Intent i = new Intent( packageContest: Login.this, ResetActivity.class);
startActivity(i);
H
B;
signup. setOnClickListener(new View.onClicklistener() {
Dver
public void onClick(View view) {
signIn();
Intent i = new Intent( pa + Login.this, SignUp.class);
startActivity(i);
}
B;
¥
void signIn(){
Intent signInIntent = gsc.getSignInIntent();
starthctivityForResutt(signInIntent, - 1000);
¥
Joverride
protected void onActivityResult(int requestCode, int resultCode, @Nullable Intent data) {
super.onActivityResult(requestCode, resultCode, data);
if(requestCode == 1000){
Task<6oogleSignInAccount> task = GoogleSignIn.getSignedInAccountFromIntent(data);
try{
task.getResult(ApiException.class);
navigateToSecondActivity();
}
catch(ApiException e){
Toast.mokeText(getApplicationContext(), tt "Something went wrang", Toast.LENGTH_SHORT).show();
1
}
}

void navigateTaSecondActivity(){
finish();
Intent intent = new Intent ( packageContest Login.this, MainActivity.class);
startActivity(intent);

private void sendtoMain() {

Intent intent = new Intent( packageContext Login.this, MainActivity.class);
startActivity(intent);
finish();

Figure 4.31.17 Login.java
Bachelor ofinformation SysteméHonourg Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

45



CHAPTER 4

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, teiVafsdecondActivity() and
sendtoMain() direct the user to another activity using the Intent() function. Additionally, inside
the onCreate() method, variables sucfilaginBtno {ifpo, andfisignup are associated with a
function called setOnClickListener@o, whenever the user presses these variables, they will

perform specific actions according to the code inside the function.

4.3.2SignUp.java

signupBtn.setOnClickListener( [ r() {

public void onClick(view view) {
uploadToFirebase();

String firstname = fname.getText().toString().trim();
.getText().toString().trimn();
String username = uname.getText().toString().trim();

String e = email.getText().toString().trim();
String pass = psw.getText().toString().trim();
string confirm_password = cpsw.getText().toString().trim()

string lastname = lna

if (!Patterns.EMAIL_ADDRESS.matcher(e).matches()) {
email.setError("Please provide
email.requestFocus();

valid email");

return
}
if (firstname.equals("") || lastname.equals("") ||
username.equals("") || email.equals("") ||

pass.equals("") || confirm_password.equals("")) {
Toast.makeText( SignUp.this, "Please enter all the fields", Toast.LENGTH_SHORT).show();
} else {

if (pass.equals(confirm_password)) {

1Auth.createUserWithEmailAndPassword(e, pass).addOnCompleteListener( 1 {
public void onComplete(

Task<AuthResult> task) {

if (task.isSuccessful()) {

User user = new User(firstname, lastname, username, e, pass);

FirebaseDatabase.getInstance().getReference(
() .getCurrentUser().getUid()).child(

public void onComplete(

Task<Void>

"Users").child(FirebaseAuth.getInstance
‘user details").setValue(user).addOnCompleteListener(

task) {

if (task.isSuccessful()) {

Toast.makeText( SignUp. this, "User has been registered successfully!", Toast.LENGTH

sendtoMain();

}
else {

Toast.makeText( SignUp.this, "Failed to register! Try again.",
Toast.LENGTH_LONG) .show();

String error = task.getException().getMessage();
Toast.makeText( SignUp.this, "Error
}
¥
B
} else {

Toast.makeText (

+ error, Toast.LENGTH_SHORT).show();

SignUp.this, "Password not matching", Toast.LENGTH_SHORT).show();

Figure 4.32.171 SignUp.java(1/2)
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public Uri getImageUri(Context inContext, Bitmap inImage) {
ByteArrayOutputStream bytes = new ByteArrayOutputStream();
inImage.compress(Bitmap.CompressFormat.JPEG, quality: 180, bytes);

String path = MediaStore.Images.Media.insertImage(inContext.getContentResolver(), inImage,

return Uri.parse(path);

private void sendtoMain() {
Intent intent = new Intent( packageContext: SignUp.this, MainActivity.class);
startActivity(intent);
finish();
}
//to check whether the user is already logged in
@0verride
protected void onstart() {
super.onStart();
FirebaseUser user = FirebaseAuth.getInstance().getCurrentUser();
if(user != null) {
sendtoMain();

private void uploadToFirebase(){
String img;

title: "Title",

SimpleDateFormat formatter = new SimpleDateFormat( pattern: "yyyy_MM_dd_HH_mm_ss", Locale.CANADA);

img = String.valueOf(countimage);
String fileName = img;
storageReference = FirebaseStorage.getInstance().getReference( location: "images/"+fileName);

storageReference.putFile(imageUri)
.addonSuccessListener(new OnsuccessListener<UploadTask.Tasksnapshot>() {
@0verride
public void onSuccess(UploadTask.TaskSnapshot taskSnapshot) {

pic.setImageURI(null);

// Toast.makeText(SignUp.this, "Successfully Uploaded", Toast.LENGTH_SHORT).show();

storageReference2.child(img)

.getDownloadUrl().addOnSuccessListener(new OnSuccessListenepr<Uri>() {

@0verride
public void onSuccess(Uri uri) {
root.child(img).child("img").setvalue(uri.toString());

b
}).addonFailureListener(new OnFailurelistener() {
@0verride

public void onFailure(@NonNull Exception exception) {
// Handle any errors

description: null);

Toast.mokeText( context: SignUp.this, text "Failed to download image", Toast.LENGTH_SHORT).show();

b
B
}
}).addonFailureListener(new OnFailurelistener() {
@0verride

public void onFailure(@ionNull Exception e) {

Toast.makeText( context: SignUp.this, text "Failed to Upload",Toast.LENGTH_SHORT).show();

b;

Figure 4.32.27 SignUp.java (2/2)

As the name suggest s, ASignUp.javao

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 thegigbutton, the systewalidates the user's input. If

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

I n this cl ass, various functions are create
functions i nclude Aupl oadToEBttembhget() 6)

AfaskCamer aPermission()o6, and many more, Some

4.3.3MainActivity.java

//for the graph

fragmentManager = getSupportFragmentManager();
fragment = new piechart();
replaceFragment(fragment);

backward.setOnClickListener(new View.OnClickListener() {
@Ooverride
public void onClick(View view) {
if (fragment instanceof BarChart) {
fragment = new piechart();
replaceFragment (fragment);
} else if (fragment instanceof piechart) {
fragment = new BarChart();
replaceFragment(fragment);

¥
};
forward.setOnClickListener(new View.OnClickListener() {
@0verride
public void onClick(View view) {
if (fragment instanceof BarChart) {
fragment = new piechart();
replaceFragment (fragment);
} else if (fragment instanceof piechart) {
fragment = new BarChart();
replaceFragment(fragment);

¥
B

my.setOnClickListener(new View.OnClicklListener() {
@override
public void onClick(View view) {
inputMonthYear(view);

¥
B

profile.setOnClickListener(new View.OnClickListener() {
@override
public void onClick(View view) {

Intent i = new Intent( packageContext: MainActivity.this, UserProfile.class);
startActivity(i);

B;
Figure 4.3.3.1i MainActivity.java (1/4)
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bnv.setBnNavigationTtemSetectedbistener(new BottomNavigationView. 8alavicationttenSetectedtistener() {

@0verride
public boolean onNavigationItemSelected(@NonNull MenuItem item) {
switch (item.getItemId()) {
//if the user click the home icon, redirect to the MainPage
case R.id.home:
Intent i = new Intent( packageContext: MainActivity.this, MainActivity.class);
startActivity(i);
break;

//if the user click the plus icon, redirect to the display cooking gas interface
case R.id.viewTrans:
Intent i3 = new Intent( packageContext: MainActivity.this, TransHistory.class);
startActivity(i3);
break;

case R.id.addtrans:
Intent i9 = new Intent( packageContext: MainActivity.this, AddTrans_ManuallyOrScan.class);
startActivity(i9);
break;

//if the user click the profile icon, redirect to the profile interfoce

case R.id.viewReceipt:
Intent i@ = new Intent( packageContext: MainActivity.this, ViewReceipts.class);
startActivity(ie);
break;

case R.id.more:
Intent i7 = new Intent( packageContext: MainActivity.this, More.class);
startActivity(i7);
break;

return true;

};

viewmore.setOnClickListener(new View.OnClickListener() {
@0verride
public void onClick(View view) {
Intent i = new Intent( packageContext: MainActivity.this, TransHistory.class);
startActivity(i);

1)

Figure 4.3.3.21 MainActivity.java (2/4)
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//getting

xml file

final RecyclerView rv = findViewById(R.id.main_rv);

recycler

rv.setHasFixedSize(true);

view size fixed for every item

rv.setLayoutManager(new LinearLayoutManager( context MainActivity.this));

ref = FirebaseDatabase.getInstance().getReference().child("Users").child(FirebaseAuth.getInstance
() .getCurrentUser().getUid()).child("user details");
ref.addValueEventListener(new ValueEventListener() {

@0verride
public void on

DataChange (@NonNull DataSnapshot snapshot) {

String username = snapshot.child("username").getValue().toString();

wlctxt.setText(username);
rt.child("expenses”).setValue("8");
rt.child("income").setValuve("0");

}

@0verride

public void on

b;

Cancelled(@NonNull DatabaseError error) {

root.addvalueEventListener(new ValueEventListener() {

@0verride
public void on

DataChange(@NonNull DataSnapshot snapshot) {

details.clear();

double inc

ome = 8.8, expenses = 8.0;

int ecnt =

for (int i

final
final
final
final
final
final
final
final
final

(int) snapshot.child("transaction”).getChildrenCount();

=cnt - 1; i > ent - 6; i--) {

String getType = snapshot.child("transaction").child(String.valve0f(i)).child("type").getValue(String.class);

String getAmount = snapshot.child("transaction”).child(String.voluedf(i)).child("amount”).getValue(String.class);
String getDate = snapshot.child("transaction").child(String.valve0f(i)).child("date").getValue(String.class);

String getPic = snapshot.child("transaction").child(String.value0f(i)).child("pic").getValue(String.class);

String getNotes = snapshot.child("transaction").child(String.value0f(i)).child("notes").getValue(String.class);

String getCategory = snapshot.child("transaction").child(String.value0f(i)).child("category").getValve(String.class);
Long getDateInMillis = snapshot.child("transaction").child(String.valve0f(i)).child("dateInMillis").getValue(Long.class
String getMname = snapshot.child("transaction").child(String.value0f(i)).child("merchant name").getValue(String.class);
String getPerson = snapshot.child("transaction").child(String.volue0f(i)).child("for").getValue(String.class);

Details detail = new Details(getType, getAmount, getDate, getNotes, getPic, getCategory, getMname, getDateInMillis, getPerson

if (getCategory.equals("Expenses”)) {

expenses = expenses + Double.parseDouble(getAmount.substring(5));

else if (getCategory.equals("Income”)) {

income = income + Double.parseDouble(getAmount.substring(5));

}
}
F
rt.child("expenses”).setValue(decfor.format(expenses).tosString());
rt.child("income").setValue(decfor.format(income).tostring());
rv.setAdapter(new Adapterl(details, context MainActivity.this));
}
@override

public void on

Cancelled(@NonNull DatabaseError error) {

Figure 4.3.3.3i MainActivity.java (3/4)
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private void replaceFragment(Fragment fragment) o
FragmentManager fragmentManager = getSupportFragmentManager();
FragmentTransaction fragmentTransaction = fragmentManager.beginTransaction();
fragmentTransaction.replace(R.id.main_frame, fragment);
fragmentTransaction.commit();

//the month and year picker
public void inputMonthYear(View view) {
final Calendar today = Calendar.getInstance();
MonthPickerDialog.Builder builder = new MonthPickerDialog.Builder( context: MainActivity.this, new MonthPickerDialog.OnDateSetlistener()
@override
public void onDateset(int selectedMonth, int selectedYear) {

if (selectedMonth == 8) {
selectedMONTH = "January";
} else if (selectedMonth == 1) {
selectedMONTH = "February";
else if (selectedMonth == 2) {
selectedMONTH = "March";

else if (selectedMonth == 3) {
selectedMONTH = "April";

else if (selectedMonth == 4) {
selectedMONTH = "May";

else if (selectedMonth == 5) {
selectedMONTH = "June";

else if (selectedMonth == 6) {
selectedMONTH = "July";

else if (selectedMonth == 7) {
selectedMONTH = "August";

else if (selectedMonth == 8) {
selectedMONTH = "September";

else if (selectedMonth == 9) {
selectedMONTH = "October";

else if (selectedMonth == 10) {
selectedMONTH = "November";

else if (selectedMonth == 11) {
selectedMONTH = "December";

-

-

—

-

-

~

-

-

—

-

b2

my.setText(selectedMONTH + " " + selectedYear);
monthyear = (String) my.getText();

Intent i = new Intent( packageContext: MainActivity.this, MainActivity.class);
startActivity(i);

+
}, today.get(Calendar.YEAR), today.get(MONTH));

builder.setActivatedMonth(Calendar.JUNE)
.setMinYear(2020)
.setActivatedYear(today.get(Calendar.YEAR))
.setMaxYear (2060)
.setMinMonth(Calendar.JANUARY)

.setTitle("Select the month and year")
.build().show();

Figure 4.3.3.41 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 fdtpa otiskeo,c
Avi ewmoreodo, and others, | eading to various a
Additionally, this screen features a bottom navigation bar with five main functions. Each icon

press directs the user to a corresponding screen.
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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:
Arepl aceFragment ()0 and @i nput MihewntaimsCeenis( ) 0,
fragment when t he user clicks t he Af or wart
Ai nput Mont hYear ()0 displays a calendar view,
representation based on their preferences.

4.3.4ReceiptScannenava

if (!Python.isStarted()) {
Pythen.start(new AndroidPlatform( context: ReceiptScanner.this));

}
Python py = Python.getInstance();
PyObject pyObject = py.getModule( name: "OCR");

PyObject pyobj = pyObject.callAttr( key: "main", .args: "/data/data/com.example.myapplication/files/chaquopy/AssetFinder/app/img.jpc

string r = pyobj.toString();
try {

JSONObject json = new JSONObject(r);

JSONArray ja = json.getJSONArray( name: "receipts");

for (int 1 = 8; i < ja.length(); i++) {
JSONObject jsonObject = ja.getJSONObject(i);
ttl = jsonObject.getString( name: "total");
mn = jsonObject.getString( name: "merchant_name");
d = jsonObject.getString( name: "date");
DateFormat originalFormat = new SimpleDateFormat( pattern: "yyyy-MM-dd", Locale.ENGLISH);
DateFormat targetFormat = new SimpleDateFormat( pattern: "dd MMM yyyy");
Date date = originalFormat.parse(d);
formattedDate = targetFormat.format(date); // 20120821
¢ = jsonObject.getString( name: "currency");
if (c.equals("MYR")) {

sym = "RM ";
} else {
sym = " ";

+

+

total.setText(sym + ttl);

date.setText(formattedDate);

merchantName.setText(mn);

} catch (JSONException | ParseException e) {

total.setText("0");
date.setText("null");
merchantName.setText("null");

Toast.makeText( context: ReceiptScanner.this, r.toString(), Toast.LENGTH_SHORT).show();
Log.i( tag: "testing",r);
e.printStackTrace();

Figure 4.34.11 RceiptScanner.java (1/3)
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AddTrans addTrans = new AddTrans(];

d = date.getText().tostring();
//if the day is less than 10
if(d.length()<11){

d = "0"+date.getText().toString();

SimpleDateFormat sdf =

try {
dt = sdf.parse(d);
} catch (ParseException e) {
e.printStackTrace();
}
date_millis = dt.getTime();
//send the information to real time firebase
submit.setOnClickListener(new View.OnClicklListener() {
@0verride
public void onClick(View view) {
root.child("transaction").child(String.value0f(number))
root.child("transaction").child(String.value0f(number))
root.child("transaction").child(String.valuveof(number))
root.child("transaction").child(String.valveof(number))
root.child("transaction").child(String.valveof(number))
root.child("transaction").child(String.valvedf(number))
root.child("transaction").child(String.valueof(number))
root.child("transaction").child(String.value0f(number))
root.child("transaction").child(String.value0f(number))
root.child("transaction").child(String.valuedf(number))
root.child("transaction").child(String.value0f(number))

.chitd(string.
.chitd(string.
.child(string.
.child(string.
.child(String.
.child(string.
.child(String.

root.child("receipts")
root.child("receipts")
root.child("receipts")
root.child("receipts")
root.child("receipts")
root.child("receipts")
root.child("receipts")

new SimpleDateFormat( pattern: "dd MMM yyyy");

.child("dateInMillis").setValue(date_millis);
.child("amount").setValue("- " + total.getEditableText().toString(
.child("date").setValue(date.getEditableText().toString());
.child("notes").setvalue(notes.getEditableText().toString());
.child("category").setValue("Expenses");
.child("pic").setValue(getImgURL());
.child("type").setValue(selected);
.child("for").setValue(selectedName);
.child("receiptURI").setValue(resultUri.toString());
.child("merchant name").setValue(merchantName.getEditableText().to
.child("monthyear").setValue(addTrans.getMonthYear(d));

valueOf (number)).child("merchant name").setValue(merchantName.getEditableText().toStr
value0f (number)).child("total").setValue(total.getEditableText().toString());

valueOf (number)).child("date").setValue(date.getEditableText().toString());

valueOf (number)).child("notes").setValue(notes.getEditableText().toString());
valueOf(number)) .child("category").setValue(selected);
valueOf(number)).child("receiptURI").setValue(resulturi.toString());

valueOf (number)).child("for").setValue(selectedName);

rt.child(String.valuedf(nc)).child("category name").setValue(String.valueOf(sp.getSelectedItemPosition()));
rt.child(String.valuedf(nc)).child("merchant name").setValue(merchantName.getEditableText().toString());

Intent i =
startActivity(i);

new Intent( packageContext: ReceiptScanner.this, MainActivity.class);

Figure 4.3.4.2i RceiptScanner.java (2/3)
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rt.addValueEventListener(new ValueEventListener() {
@override
public void onDataChange(@NonNull DataSnapshot snapshot) {
for (DataSnapshot ds : snapshot.getChildren()) {
nc = (int) snapshot.getChildrenCount();
String mName = ds.child("merchant name").getValue(String.class);
String merchantname = String.valueOf(merchantName.getEditableText());
if (merchantname.equals(mName)) {
ct = ds.child("category name").getValue(String.class);
sp.setSelection(Integer.parseInt(ct));

} else {
}
F
}
@0verride

public void onCancelled(@NonNull DatabaseError error) {

H;
root.child("for").addValueEventListener(new ValueEventListener() {
@0verride
public void onDataChange(@NonNull DataSnapshot snapshot) {
z = (int) snapshot.getChildrenCount();
itemsName.clear();
for (DataSnapshot ds : snapshot.getChildren()) {
String spinnerName = ds.child("name").getValue(String.class);

itemsName.add(spinnerName);
ArrayAdapter<String> myAdapter2 = new ArrayAdapter<~>( context ReceiptScanner.this, android.R.layout.simple_list_item_1, itemsh:

myAdapter2.setDropDownViewResource(android.R.layout.simple_spinner_dropdown_item);
forsp.setAdapter(myAdapter2);
forsp.setOnItemSelectedListener (new AdapterView.OnItemSelectedListener() {
@0verride
public void onItemSelected(AdapterView<?> adapterView, View view, int i, long 1) {
selectedName = adapterView.getItemAtPosition(i).teString();

if (selectedName.equals("Others")) {
AlertDialog.Builder builder = new AlertDialog.Builder( contexi: ReceiptScanner.this);
builder.setTitle("Enter a new name:");
View v = getLayoutInflater().inflate(R.layout.newname_dialogbox, root null);
EditText newName;
Button entBtn;
builder.setView(v);
AlertDialog dialog = builder.create();

newName = v.findViewById(R.id.DB_newName);
entBtn = v.findViewById(R.id.DB_newEntBtn);
entBtn.setOnClickListener(ne .onClickListener() {

@override
public void onClick(View view) {

1/ i

setText(new .getText().toString());

root.child("for").child(String.valuedf(z + 1)).child("name").setValue(newName.getText().toString());
dialog.dismiss();

B
dialog.show();

@override

public void onNothingSelected(AdapterView<?> adapterView) {

B

@0verride
public veid onCancelled(@NonNull DatabaseError error) {

Figure 4.3.4.3 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 useslibraries 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 weflanized screen. As mentioned earliee,

user can edit the details of the extracted
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 lage atdes in this class, however

only the major functions are displayed in the figures above.
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4.3.5AddTrans.java

public class AddTrans extends AppCompatActivity {
Button income, expenses;
ImageView back;
DatabaseReference database = FirebaseDatabase.getInstance().getReference( path: "Users").child(F
static int num;
@0verride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentview(R.layout.activity_add_trans);

back = findViewById(R.id.at_back);
back.setOnClickListener(new View.0OnClickListener() {
@0verride
public void onClick(View view) {
Intent i = new Intent( packageContext: AddTrans.this, MainActivity.class);
startActivity(i);

3
income = findviewById(R.id.addTrans_incomeButton);
expenses = findViewById(R.id.addTrans_expButton);
replaceFragment(new AddTrans_Expenses());
database.addValueEventListener(new ValueEventListener() {
@0verride
public void onDataChange(@NonNull DataSnapshot snapshot) {
for(DataSnapshot dataSnapshot: snapshot.getChildren()){
num = (int) snapshot.getChildrenCount();

@override
public void onCancelled(@NonNull DatabaseError error) {

};

income.setoOnClickListener(new View.onClickListener() {
@override
public void onClick(View view) {
income.setTextColor(Color.rgh( red: 255, green: 255, blue: 255));
expenses.setTextColor(Color.rgb( red: 137, green: 137, blue: 137 ));
replaceFragment(new AddTrans_Income());

};

expenses.setOnClickListener(new View.OnClickListener() {
@override
public void onClick(View view) {
income.setTextColor(Color.rghb( red: 137, green: 137, blue: 137 ));
expenses.setTextColor(Color.rgb( red: 255, green: 255, blue: 255));
replaceFragment(new AddTrans_Expenses());

3
Figure 4.3.5.1i AddTrans.java (1/2)
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private void replaceFragment(Fragment fragment){
FragmentManager fragmentManager = getSupportFragmentManager();
FragmentTransaction fragmentTransaction = fragmentManager.beginTransaction();
fragmentTransaction.replace(R.id. frameLayout, fragment);
fragmentTransaction.commit();

b

public String getMonthYear(String date){

String m,y,my,mon="";

date.substring(3,6);
date.substring(7,11);

if(m.equals("Jan")){ mon = "January";}

else if(m.equals("Feb")){ mon = "February"; }
else if(m.equals("Mar")){ mon = "March";}
else if(m.equals("Apr")){ mon = "April";}
else if(m.equals("May")){ mon = "May"; }

else if(m.equals("Jun")){ mon = "June"; }
else if(m.equals("Jul")){ mon = "July"; }
else if(m.equals("Aug")){ mon = "August"; }

else if(m.equals("Sep")){ mon = "September"; }

else if(m.equals("0ct")){ mon = "October"; }
else if(m.equals("Nov")){ mon = "November"; }
else if(m.equals("Dec")){ mon = "December"; }

my = mon+" "+y;

return my;

Figure 4.3.5.2i AddTrans.java(2/2)
In this class, it assists the user in manually adtfeagsactions. This class includes a fragment

frame, and the AreplaceFragment ()o function,
the user chooses to enter an income or expense transaction. For example, if the user selects to
add an income transad o n , t he application wil/ execu:
Similarly, for expense transactions, it owi ||
in Figure 4.3.5.1. Additionally, Figure 4.3.5.2 also illustrates other functions, such as
Aiget Moanrt(h)Yoe, which receives a date as a par s

Year o for mat

Bachelor ofinformation SysteméHonourg Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

57



CHAPTER 4

4.3.6BudgetPlanner.java

add.setOnClickListener(new View.OnClicklListener() {
@0verride
public void onClick(view view) {
Intent i = new Intent( packageContext: BudgetPlanner.this, AddBudget.class);
startActivity(i);

B;

back.setOnClickListener(new View.OnClicklListener() {
@0verride
public void onClick(View view) {
Intent 1 = new Intent( packageContext: BudgetPlanner.this, MainActivity.class);
startActivity(i);

H;

root.addValueEventListener(new ValueEventListener() {
@0verride
public void onDataChange(@NonNull DataSnapshot snapshot) {
bdetails.clear();
for(DataSnapshot users : snapshot.child("budget").getChildren()) {

final String getName = users.child("name").getValue(String.class);
final String getAmount = users.child("amount").getValue(String.class);
final String getPurpose = users.child("purpose").getValue(String.class);

final String getRecurrence = users.child("recurrence").getValue(String.class);

final String getsDate = users.child("startdate").getValue(String.class);
final String geteDate = users.child("enddate").getValue(String.class);

final String getProgress = users.child("progress").getValue(String.class);

//creating item with user details

BDetails bdetail = new BDetails(getName, getPurpose, getRecurrence,getAmount,getsDate, geteDate,getProgress);

bdetails.add(bdetail);
b
rv.setAdapter(new Adapter7(bdetails, context BudgetPlanner.this));

@0verride
public void onCancelled(@NonNull DatabaseError error) {

Figure 4.3.6.1i BudgetPlanner.java

fiBudgetPlanner.javedisplays 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 tBIEetail. This

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

//drop down list for recurrence

String[] r = getResources().getStringArray(R.array.recurrence);

ArrayAdapter adapter2 = new ArrayAdapter( context this, android.R.layout.simple_spinner_dropdown_item, r);
adapter2.setDropDownViewResource(android.R.layout.simple_spinner_dropdown_item);
recurrence.setAdapter(adapter2);

back.setOnClickListener(new View.OnClickListener() {
@0verride
public void onClick(View view) {
Intent 1 = new Intent( packageContext: AddBudget.this,BudgetPlanner.class);
startActivity(i);
}
B;
database.addValueEventListener(new ValueEventListener() A
@0verride
public void onDataChange(@NonNull DataSnapshot snapshot) {
for(DataSnapshot dataSnapshot: snapshot.getChildren()){
num = (int) snapshot.getChildrenCount();
I
}
@0verride
public void onCancelled(@NonNull DatabaseError error) {

}
});

budgetFor.setOnClickListener(new View.OnClickListener() {
@0verride
public void onClick(View view) {
for(int j=0; j<selectedCat.length;j++){
selectedCat[j] = false;

catList.clear();
budgetFor.setText("select here");

}
categoryDropdown(catArray2);

});

Figure 4.3.7.1i AddBudget.java (1/3)
The figure above shows that whenever user want press on eettalnme nt s such as
and A b a dthkvid pedornr certain actionsNot only that, but theumber of item in the
firebase path are also retrieved and calculated. It is essentaakledthelps us to acknowledge
the currentotal numberof items. So, that it would naiverlap the previous item when adding

a new budget transaction to the Firebase.
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enter.setOnClickListener(new View.OnClicklListener() {
@override

public void onClick(View view) {
getname = name.getEditableText().toString();
getamount = amount.getEditableText().toString();
getpurpose = budgetFor.getText().toString();
getsdate =startdate.getText().toString();
getrecurrence = recurrence.getSelectedItem().toString();

if(recurrence.getSelectedItem().equals("Daily")){

}

edate = getsdate;

else if(recurrence.getSelectedItem().equals("Weekly")){

}

String dt = getsdate; // Start date
SimpleDateFormat sdf = new SimpleDateFormat( pattem: "dd MM yyyy");
Calendar ¢ = Calendar.getInstance();
try {
c.setTime(sdf.parse(dt));
} catch (ParseException e) {
e.printStackTrace();
¥
c.add(Calendar.DATE, i1:7); // number of days to add, can also use Calendar.DAY_OF_MONTH in place of Calendar.DATE
simpleDateFormat sdfl = new SimpleDateFormat( pattern: "dd MM yyyy");
String output = sdfl.format(c.getTime());
edate = output;

else if(recurrence.getSelectedItem().equals("Biweekly")){

}

String dt = getsdate; // Start date
SimpleDateFormat sdf = new SimpleDateFormat( pattem: "dd MM yyyy");
Calendar ¢ = Calendar.getInstance();
try {
c.setTime(sdf.parse(dt));
} catch (ParseException e) {
e.printStackTrace();
¥
c.add(Calendar.DATE, il: 14); // number of days to add, can also use Calendar.DAY_OF_MONTH in place of Calendar.DATE
simpleDateFormat sdfl = new SimpleDateFormat( pattern: "dd MM yyyy");
String output = sdfl.format(c.getTime());
edate = output;

else if(recurrence.getSelectedItem().equals("Monthly")){

}

String dt = getsdate; // Start date
SimpleDateFormat sdf = new SimpleDateFormat( pattem: "dd MM yyyy");
Calendar ¢ = Calendar.getInstance();
try {
c.setTime(sdf.parse(dt));
} catch (ParseException e) {
e.printStackTrace();
¥
c.add(Calendar.DATE, i1: 30); // number of days to add, can also use Calendar.DAY_OF_MONTH in place of Calendar.DATE
simpleDateFormat sdfl = new SimpleDateFormat( pattern: "dd MM yyyy");
String output = sdfl.format(c.getTime());
edate = output;

getedate = edate;

root.child("budget").child(String.value0f(num+1)).child("name").setValue(getname);
root.child("budget").child(String.valueOf(num+1)).child("amount").setValue(getamount);
root.child("budget").child(String.value0f(num+1)).child("purpose").setValue(getpurpose);
root.child("budget").child(String.value0f(num+1)).child("startdate").setValue(getsdate);
root.child("budget").child(String.value0f(num+1)).child("enddate").setValue(getedate);
root.child("budget").child(String.value0f(num+1)).child("recurrence").setValue(getrecurrence);
root.child("budget").child(String.value0f(num+1)).child("progress").setValue("0");

Intent i = new Intent( packageContext: AddBudget.this, BudgetPlanner.class);
startActivity(i);

Figure 4.3.7.2i AddBudget.java (2/3)
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public void categoryDropdown(String [larray){
AlertDialog.Builder builder = new AlertDialog.Builder( context AddBudget.this);

builder.setTitle("Select category");
builder.setCancelable(false);
builder.setMultiChoiceItems(array, selectedCat, new DialogInterface.OnMultiChoiceClickListener() {
@0verride
public void onClick(DialogInterface dialogInterface, int i, boolean b) {
if(b){
catList.add(i);
}
elsef
catList.remove(i);
}
}

}).setPositiveButton( text: "Ok", new DialogInterface.OnClickListener() {
@0verride
public void onClick(DialogInterface dialogInterface, int i) {
StringBuilder stringBuilder = new StringBuilder();
for(int j=0;j<catlList.size();j++){
stringBuilder.append(array[catList.get(§)1);

if(j!= catlist.size()-1){
stringBuilder.append(", ");

I
budgetFor.setText(stringBuilder.toString());

}
}

}) .setNegativeButton( text: "Cancel", new DialogInterface.OnClicklListener() {
@0verride
public void onClick(DialogInterface dialogInterface, int i) {
dialogInterface.dismiss();

}
}).setNeutralButton( text "Clear all", new DialogInterface.OnClickListener() {
@0override
public void onClick(DialogInterface dialogInterface, int i) {
for(int j=0; j<selectedCat.length;j++){
selectedCat[j] = false;

catList.clear();
budgetFor.setText("select here");

}
B;
builder.show();

Figure 4.3.7.3i AddBudget.java (3/3)
Figure 4.3.7.1 to Figure 4.3.7.3 shows ttwele in AddBudget.javalrhese codeperform
actiorswhenusepr ess on the fenter 0 b Oricdtlersystanshas h o wn
gathered all the user input the system will stbeedata into Firebas@/hereas figure 4.3.7.3
shows a screenshot of a function named categoryDropdown() whereby its main function is to
perform actiongo let the user select the type of expenses he or she would like to budget.
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4.3.8GenerateReport.java

Figure 4.38.17 GenerateReport.java
The main function ofiGenerateReport.javas to generate a personalized report. As shown in

the figure above, when the user clicks on fgenerate button, the system performs certain
conditions and passes the data to subsequent pages, rfimnablfransactionOnly.java
AiPrintReceiptOnNly, or fiPrintBotho classes using th@intent()o function. This allows for a
better and smoother process of displaying the report.
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