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ABSTRACT 

 
In this century, people always travel and lack of financial literacy. In order to solve the problem, 

this project included both functions, tracking system with NFC tags and money managing system 2 in 1. 

The traditional trackers come with a lot of disadvantages that is already outdated in this century.  

With the help of technology, this project can be done within Android Studio with Java language. 

The methodology that used in this project is Rapid Application Development. This project is going to 

research in the pros and cons of similar system and will try to implement anything that suitable for this 

project.  

The goal of this project is to help Amnesia patients to keep their record of trace also helps kids who 

are 7 years old and above to have a good habit of financial. This project will be more focus on UI design 

and user experience. In order to attract the attention form kids, this project do some research for the theme, 

font, and color. 

Besides, this application also including the Mysejahtera function with the NFC tags to fulfill those 

who really sensitive to their privacy and personal information.  
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Chapter 1 

Introduction 

 

Figure1.1.1 Missing persons files in United State in 2020 

 

In this era of burgeoning digital technology, digital technology has taken around us. Buy  

Insurance for beloved ones is not the only choice to protect them. As the saying goes, prevention 

better then cure, there is always a better prevention plan than buying insurance. There are many 

trackers in the market which claim to provide real time GPS to track down people and belongings, 

but the performance and additional functions are poor. Amnesia patient, children and forgetful 

user are usually the most highlighted group for this kind of product. They need a trusted and 

reliable product to ensure their safe. Figure 1-1 show that the numbers of missing persons files in 

United State in 2020. An estimated 854,141 children were reported missing in Australia, Canada, 

Germany, India, Spain, United Kingdom and United Stated. (Missing Children's Statistics - Global 

Missing Children's Network, 2021) Among these countries, United States took the first place, an 
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estimated 460,000 children are reported missing every year. One missing child is one too many. 

(Number of missing persons files in the U.S. by age and gender 2020 | Statista, 2020) 

 

 

Figure 1.1.2 3G GPS Trackers  

 

Nowadays, a portable tracker has become a must. There are many kinds of tracker in the 

market with their own aims and main goals. But the problem is, is it necessary to have a physical 

tracker which would relatively increase the trouble to a user?  A traditional tracker is usually in 

5cm x 5cm x 3cm size, uses a 2032 battery or a rechargeable battery and comes with cellular 

function. In the other word, users have to get a cellular plan for the trackers and have to replace or 

charge the battery. Not to say that the design is bad, as that’s the disadvantages of a physical device. 

In this project, it aims to solve the disadvantages in traditional trackers and add a few essential 

functions inside. 

 

In 2017, Amazon made a refund of $70 million worth of app purchases which were made 

by kids as reported by The Atlantic. This amount is just a tip of the iceberg, there are more that 

amount of payment was made by kids and even adults as they do not have a financial concept. 

Based on the research of Cambridge, children who are older than 7 years old should understand 

some of the financial concepts. Eventually, 7 years old kids now normally will be distributed a 

smartphone from their parents to have better communication and ensure their safety. Besides, 

according to calendar.com, Howie Jones also mentioned that kids should be reached for money 

habits at age of 7. Kids should be reminded of the importance of waiting. Patience is the key, 

whenever they want to buy something, they need to wait, save and then spend. That is a cycle for 

every expense. (Smith, 2021) There are a lot of financing applications which are targeted for kids 

such as Yuby, AdVenture Capitalist, RoosterMoney, PiggyBot and etc. The number of financial 
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app is raising up because these kinds of applications usually will be more attractive and better in 

user experience are. 

 

 

 

 

Figure 1.1.3 Global variations in financial literacy 

 

As the figure above, it showed the financial literacy rate of the world. The highest financial 

literacy rates are literally Canada, Japan, United States, Norway, Sweden, Finland, Australia, New 

Zealand and France which are more than 55 percent of people are financially literate. Not 

surprising that most of the people in the world are normally without financial literacy.  
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Figure 1.1.4 Major Advanced Economies and Major Emerging Economies 

 

As the chart above showed, the major advanced economies are having a higher percentage 

of financial literacy while the percentage of major emerging economies are at the average of 30%.  

 

 

Figure 1.1.5 GDP Per Capita Financial Literacy 

 

The figure above showed the relationship of GDP per capita and financial literacy. Is 

financial literacy affected by average income? The answer is yes. As the figure showed, when 

GDP per capita is in the range of $700 to $12,000, the percentage of financial literacy rate is around 

30%. However, when the GDP per capita rises significantly from $12,000 to $70,000, the financial 

literacy rate is increasing accordingly.  
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For this project the budget problem and user experiences are the most concerned. Aiming 

to resolve the problem of financial literacy means this project is dealing with the major emerging 

economies and people whose GDP per capita $12,000 and below. In order to accomplish the goal, 

this project will be based on software. All of the functions of the multifunction trackers will rely 

on the smartphone's performance in order to cut down the cost of the tracker to the user.  

The major functions of this project are tracker, money manager and calculator. The project 

goal is to become an essential application, daily helper to users. In the money manager, users can 

simply key in expenses and incomes. The expenses and incomes will be categorized which makes 

the refer back action easier. With the tracker, it is able to read and write the specified NFC tags in 

order to perform some tasks.  
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1.1 Problem Statement and Motivation 

People in the world are forgetful and without a habit of managing money, that is why this 

project is developed. Products on the market all rely on the hardware itself, but the critical problem 

because that user needs a tracker is they are always forgetful and one more device to be carried is 

one more thing to be lost. So, in this scenario, this project will focus on software development and 

will be added a money manager system to help users to calculate their expenses and income. There 

is no such software that combines all NFC read and write functions, GPS location service, and 

money manager system. This project will solve the problem of users which is that they always 

forget where their money has been used and how they can manage their money every day.  

The motivation to develop this project is that many people in the world are without a habit of 

managing money and are always forgetful. In order to solve users’ problems, this project is 

developed. The products that have been published are limited with their size and the functions are 

not well developed. This project aims to develop a fully functional tracker which can communicate 

with our smartphone so that it can penetrate into our life. Besides that, this project also aims to 

design a user-friendly interface so that our target user can hands on easily.  

The problem in this project also the disadvantage of GPS is the locating issue. GPS is not 

functioning in indoor conditions because the radio waves will be blocked by walls and other 

objects. The signal will drop significantly when the tracker is positioned indoors. Besides, the 

accuracy of GPS is always greater than 3 meters, there will be some difficulty to locate our mini 

tracker within 3 meters. Also, the reflections of the indoor surface will redirect the radio wave of 

GPS which can cause multipath propagation and lead to unexpected errors. The solution of the 

disadvantages of GPS will be NFC tags. When users are in the indoor venue, users can scan the 

NFC tags in the venue in order to replace the signal loss of GPS.  

This project is also suitable for kids, especially those with smartphones. Parents can educate 

their children with the money management system and also can monitor their location with the 

GPS located system which is built in the software.  

This project will come out with a software-based tracker with GPS, NFC and money 

management system. Why does the project not come out with the traditional hardware tracker? 

There are few reasons for this question. First, the purpose to develop this kind of project is to 

minimize the trouble of users, and also to reduce the burden of users. Instead of creating a 

hardware-based product which will be forgotten to bring out, left in some other places, lost, we 
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prefer it to be embedded into the user's phone. Another reason is budget problems. In order to 

develop a hardware-based tracker, it required a lot of material which at the end the cost will be 

added to the final selling price. This project is looking to publish to all users without any threshold, 

price should not be a concern to users. The last reason why the project does not come out with the 

traditional way (hardware-based) is because the smartphone now is mostly equipped with GPS and 

NFC components which are quite high end. There is no reason for this project to buy a high-end 

component to maximize the performance as this project is aimed for budget build. Since that 

smartphone is almost equipped with what this project needs, then why not develop a software-

based product then? 

The second function included in this project is money manager. This major problem to 

implement this function is the ease of use. Money manager function is boring so the challenge here 

to have an attractive system UI especially this project targeted to the kids too. The next challenge 

is the language has to be plain and easy to be understood. The target users for this project are not 

really highly educated, since the range is specified for 7 years old and above. The word cash flow, 

payout, gross profit and financial statement, bad debts are not usually used by the most people. To 

ensure the user can enjoy the application, the language has to be understandable to everyone.  

The next problem has to be solved is the user experience. The most direct impression to users 

must be the system design and animation. User experience is important because it is what will 

fulfill users. User experience aims to provide a positive experience to users so that users will stick 

to the applications as long as possible.  

First, this project is targeted to the range of 7 years old and above. After knowing the target 

user, the direction is clear enough. This information allows this project to develop experiences that 

are suitable for target users. Setting up user personas is needed. A user persona is a model of this 

project target user based on the data research. Then, when finishing developing user personas, we 

are able to talk to similar users that reflect the same result as the user personas. When creating user 

persona, we have to include demographic (age, location, familial status, career), motivations (fear, 

power), personality (creative, introvert) and any others information that will help in this project. 

(Teaching Kids About Money: An Age-by-Age Guide, 2021) 

The task for this project is to develop a multifunction tracker that can help Amnesia and kids 

to have financial literacy and keeps them safe with the tracker function. The motivation of this 

project is to help out the people that without any financial literacy to have a habit of managing 
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money and keep them safe with the function of tracker. There are too many kids missing everyday 

while the saddest part is the scenario is still there without any changes. This project aims to deliver 

an application that can help people to manage their money and also keep them safe with the 

tracker’s function. The introduction of software-based multifunction tracker is not a new concept 

in 2021. But that will not stop this project to be done. In this project, it is equipped with money 

manager function and tracker function also the calculator. This project aims to provide a new 

lifestyle to people that are already familiar and comfortable with their present situation.  
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1.1 Project scope 

At the end of the project, I would like to deliver a piece of software. Although my project 

is named as “A portable and multifunction tracker”, it is a software-based project. With the assist 

of NFC tags and GPS on smartphones, this software can achieve what must be delivered in this 

project. First, this project will be able to store the data into firebase and. Users will be required to 

sign up for an account in order to use this software. There will be a history tab in this software so 

that users can track their activity history in the past of an hour and up to 1 year. 

So basically, this project will be cooperating with NFC tags, GPS, and smartphone’s network. 

With this software, users can write their NFC tags for some command. As example, the user had 

set up the command for NFC tag A to call her husband. So, when the user arrives at her company, 

the user puts down her phone to a NFC tag A on her working table, her phone will immediately 

call to her husband. This is just an example of the use of this software. This software will indeed 

be including the read and write functions to the NFC tags to perform the task.  

Besides, with GPS assisted, this software will upload user location to firebase frequently. 

When a user signs up for an account, a user is required to key in one of his family members’ email 

or his spouse’s email so that his guardian can login to monitor his location randomly. Besides that, 

this tracker will also include a pocket money manager system. As the title mentioned this project 

is a multifunction tracker, this project will include a money manager system so that the project 

target user can fully utilize the software to solve their problem in their life.  

With the help of the money management function, users can simply key in the expenses 

and income in this project and sit back then generate a report for their financial status. It is just 

some clicks compared with the traditional bookkeeping methods. The calculation of the expenses 

and incomes are easy to computer. With a designed coding in Java language, it can be 

accomplished perfectly.  
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1.3 Project Objectives 

The main objective of this project is to develop a multifunction mini tracker for Amnesia 

patients and forgetful users. With the power of the technology, Amnesia patients will stay able to 

know exactly where they have been and when they are lost, their friends and family are able to 

locate them.   

The aim of the thesis is to propose an improved mini tracker with a multifunction such as 

GPS, NFC and money management system. This project is not only to be used to monitor location 

of users, but when you lose your phone, you can use this project software to locate and find back 

your phone. Besides, with this software, we can pair the additional NFC panel with the build in 

NFC panel in our phone and set up for some command in order to control your smart home devices. 

With an NFC panel, we can do a lot of this such as replace the access card with this NFC panel 

embedded in the smartphone. Also, a GPS function is going to report its coordinates every minute 

when it is out of certain range with our smart phone.  

To find out which of the NFC tags is the most suitable for this project, a research will be 

brought up to test out the performance of different types of the NFC tags in the market, which 

included Ntag213, Ntag215, Ntag 216 and also Classic 1k. The research will find out the range, 

size, read- only mode, writable, signature select Acknowledge, technologies available of all these 

NFC tags.  

This project aims to improve the quality of life of 1% of users in the world as this project 

will be uploaded to play store and available to all android users around the world. In general, this 

project will help user to bring up the habit of managing money and monitor the location of their 

children for safety issue.  

           This project will deeply focus on user experience because the human and computer 

interaction is the most important part to this project. Believe that the best GUI will gives user the 

best experience when user using this project. As the project target user included children, the user 

friendliness of the project is the most important part.  
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1.4 Contribution 

This project is going to change the style how Amnesia patient, forgetful user and children 

live. With this project, they are not going to worry that the flow of their money they can also 

monitor how long did they took to arrive point to point. This mini tracker is a software-based 

product which will helps user to manage their money and it is automatically synced to firebase. 

With the GPS location function, parent can always monitor their children with their location so 

that parent who work at office can ensure that their children are safe. It is a big contribution to a 

family especially who parents are busy at their work and their children needs to live independently. 

In addition, we are on the way to industry revolution 4.0, everything is going to connect to network, 

our home devices also not an exception. With the mini tracker, it can be used in many situations. 

Imagine that when you come back to home, you place phone on the regular place, which already 

paired with the NFC tags with some command such as open aircons, turn on humidifier and etc. 

This project is now multifunction with only GPS and NFC for monitor location and included 

money management system. That is a huge improvement for the tracker history. This project has 

to be carried out because there is no such software that can combine location monitoring and 

money managing systems in our real life. It is a need specially for children as they are still young, 

and education of money management is important to them while the most important is their safety 

issue which can be solved by implementing the GPS tracking system into the software.  

With the function of Money Managing, user can record down the expenses and incomes 

easily. This project's main features include a tracker, a money manager, and a calculator. The 

project's aim is to become a necessary application that users can rely on a daily basis. Users will 

simply insert expenses and incomes into the money manager. The expenditures and incomes will 

be divided into categories, making it easier to refer back to them. 
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1.5 Background Information 

 

Figure 1.5.1 Mini Tracker 

 

In this chapter, we present the background and motivation of our research, our contributions 

to the field and the outline of the thesis. We are going to do a software-based mini tracker which 

is aimed to be user friendly and ease of use to users. A mini tracker, on the name we can imagine 

that it should be mini, portable and multifunction. However, you will never expect it will be a 

software-based product. This is a software-based multifunction mini tracker which can be used to 

track user, to monitor the location and also it comes with the NFC function. 

A tracker can be described as a mini IOT device, which aims to provide information such as 

location, data of the host. A tracker can be very expensive. A tracker for vehicles can be very 

expensive as the components are high end products, in order to provide accurate and instant 

information.  There are few products established on the market now. The manufacturers combine 

the tracker functions with so others devices such as watches, pen drive, but most of them are just 

single function, which is only providing tracking function. They target in few sectors like children, 
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pets, and motorcycles and luggage. None of them really customize their product for Amnesia 

patient.     

In 2019, there are more than 50,000,000 people suffering Amnesia around the world. Amnesia 

is a form of memory losing or not able to form a new memory Patient will facing memory 

impairment; it is a form of memory loss. Patient with Amnesia usually having trouble with forming 

new memories or cannot recall and history and past experiences. But the fun fact is, they usually 

maintain their oral skill and driving skill as the always practice them. (Amnesia: Types, Symptoms, 

and Causes, 2020) 

 

Figure 1.5.2 GPS Constellation 

 

Back to 1978, the first GPS tracking devices was invented by Rockwell International. It is 

inspired by the military and intelligence applications from the Cold Word in 1960s. In the early 

years, the GPS technology are not yet functioning as the satellites orbiting are not enough of 

quantity on our earth. (GPS Tracking: A Brief History | Rewire Security Blog, 2020) 

 As we know that GPS real time tracker is widely used in cars, lorries and motorcycles, which 

provide a very good result. But at the first launching of the tracking, in order to achieve a high 

accuracy, every vehicle need to install a GPS tracking unit. Users are required to pay high monthly 
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fee to use the satellites for the GPS tracking system. This make the popularity of GPS being low 

at the first few years.  

However, in 1990s, the GPS tracking system implemented Global Navigation Satellite System 

as this Navigation Satellite System using microwave impulses that are transmitted to the GPS to 

gives info on location, vehicle speed, time, angle and route history. 

 

 

 

Figure 1.5.3 Industry Revolution 4.0 

 

Nowadays smartphone is equipped with useful NFC function, GPS function and network. This 

will be a perfect combination as now we are on the path to Industry Revolution 4.0. We are on the 

way to fully furnished our home with Internet of Things. The “Smart Home” concept is popular 

for now; it will be great if our mini tracker can be a part of our smart home devices. 

What is NFC? NFC stands for near-field communication. It is a popular wireless technology which 

allow mobile gadgets and other devices to share data and information with other NFC-equipped 

devices. The advantage of NFC technology is NFC consumes small amount of battery while 

offering a huge benefit that improve the functionality of our devices. Although it has a same 

function as Bluetooth but NFC is always a better choice in our project. (What is NFC and how 

does it work, 2020) We going to pair our software with some NFC tags in order to complete some 
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command and order. As example, we can put an NFC chip at our table. When we get back to home, 

we regularly put our phone on the table so that the phone can have a quick scan to set your house 

to prefixed situation. These passive tags which located in the house do not require power 

consumption as it is automatically started when another NFC enters it range. Once in the range, 

both NFC immediately communicate.  (Near-field communication - Wikipedia, 2020) 
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Chapter 2 

Literature Review 

In order to have a good project output, I had done some research on similar product on the 

market. I will make a comparison between them and try my effort to implement their advantages 

into this project and try to avoid the mistakes and any error had been done by previous product. 

Currently the traditional trackers are still in form of physical, there are several different 

types of trackers on the market, each with its own set of targets and objectives. But the question is 

if a physical tracker, which might add to the user's inconvenience, is essential or not. A traditional 

tracker is usually 5cm x 5cm x 3cm in size, with a 2032 battery or a rechargeable battery, and 

cellular capability. To put it another way, consumers must buy a wireless service for their trackers 

and repair or charge the battery. Not to say that the architecture is bad, that is one of the drawbacks 

of a physical system. 

In the past, people are not able to travel around the world so easily. People were limited to 

travel only locally but barely overseas. The same logic also applies to spending money, people 

cannot easily spend their money to buy overseas product. The trace back task is easy to be done 

either their footprint or their daily expenses. But now is 2021, in this century, the advanced of 

technology indeed brings a lot of convenience to people. They can fly to New York or buy some 

signature snacks from Korea effortless. So, the solution is to educate and remind people to be wise 

on spending money and keep their safety. 
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2.1 Review on Trackers 

 

TAG La 

 

 

Figure 2.1.1 TAG La 

 

TAG La was founded in December 2015 by 2 young guys, Edison Lim and Max Chua. 

They aim to stop and eliminate the problem of losing items. TAG La is a local brand which already 

been noticed and popular in ASIA. With more than 5 years’ experience, TAG La has become 

mature and stable product which can be a good indicator for our proposed project. (TAG La™, 

2020) 

 

 

 

 

 

 

 

 

 

 

 



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

 

 

  

Figure 2.1.2 TAG La Beep Function  Figure 2.1.3 TAG La Ring Phone in 

Silent Mode 

 

TAG La is a Bluetooth tracker with 3 main function. It can be found and beep when you 

are in the Bluetooth range, it can be a phone finder in the reserve way when you press the button 

on TAG La twice, and the last function is it can show the last shown up of its position from their 

apps. The advantage of TAG La is, it is a Bluetooth tracker which will consume less power and 

compare with GPS tracker, it can be used without cellular network. Another additional mark to 

TAG La is it can ring your paired phone even the phone is in silent mode as Figure 2.3 shown. 

TAG La will keep connected with your phone and when the distance of both devices is greater 

than 22 meters, a notification will pop up to the paired phone and display the last location of TAG 

La. (TAG La™, 2020) 
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Pebblebee- BlackCard  

 

Figure 2.1.4 BlackCard 

 

BlackCard is a Bluetooth tracker that works with Alexa and Google Assistant. BlackCard 

and TAG La are both completed with mobile apps so that both of them can be remote from mobile 

apps but BlackCard has a better connection with Smart Home concept as it can be connected with 

Alexa and Google Assistant. BlackCard is positioned as wallet finder as the design of it is same as 

a credit card but the thick is 2mm. Although 2mm seems too thick when it is compared with a 

credit card, but it is the slimmest tracker. It has a rechargeable battery which can last up to 4 months 

with full charged.   
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 TAG La  Pebblebee- BlackCard 

Range  500 feet  72.1785 feet (22 metres) 

LED Light No Yes 

Rechargeable  Replaceable CR2032  Yes 

Last Known Location Yes  Yes 

Button  Double press to find phone 

even in silent mode 

Press to find phone 

 

Material  Plastic  Plastic 

Price  RM79.90 RM120.76 ($29)  

Technology  Bluetooth Low Energy Crowd GPS 

Left behind notification  Yes  Yes 

Alexa and Google Assistant No  Yes 

Battery Life Up to 6 months Up to 4 months 

Sound Level  88 dB 105 dB 

Table 2.1.1 Comparison of TAG La and Pebblebee-BlackCard 

 

The main difference between TAG La and Pebblebee- BlackCard is one of it using Bluetooth Low 

energy technology and the another using crowd GPS technology. Both of this have their pros and 

cons. However, this project will not be using either one of them as we are going to use a NFC tags 

as the media.  
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 Bluetooth Tracker  GPS Tracker  

Price Cheap Expensive 

Range 200 feet maximum No limit 

Battery Consumption Low High 

Sound alerts Yes Additional function 

Geofencing Limited to tracking when in 

range 

Able to set up multiple area 

Cummunity Help Yes No 

Size Small  Big  

 

Table 2.1.2 Bluetooth Tracker vs GPS Tracker 

 

Bluetooth Low Energy technology only started from 2012 but the advances in Bluetooth 

technology provided the Bluetooth tracker a stable connection and lower power consumption. 

In this situation, it allows the devices equipped with Bluetooth Low Energy technology be smaller, 

lighter and can easily be carried around. 

GPS tracking technology has been developed few decades ago, it has been widely used in public 

sector.  

The disadvantages of traditional trackers are shown. Both of the compared trackers need 

to be recharged or replaced battery in order to maintain their functions. The most important part 

is, the traditional tracker does not function better than a NFC tags that is associated with a 

smartphone.  

As a conclusion, after done the survey on these two trackers, the limitations and the 

advantages of the traditional trackers had showed up. The lack of physical design is a critical part 

to any physical devices. When user needs to take care of the product or have to do some 

maintenance like charge it up, pay for cellular data plan for GPS tracker. Follow by the rules of 

ease of use,  
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2.2 Review on Money Managing System 

 

AndroMoney  

Figure 2.2.1 AndroMoney 

 

On Google Play, AndroMoney is one of the most popular and effective expense trackers. 

The software is cross-platform, meaning it works on both the mobile and iOS. Multiple accounts, 

account balances and transfers, budgeting functions, support for multiple currencies, and backup 

to Excel are just a few of the features. The architecture is remarkably simple, and the analytics are 

presented in a logical and easy-to-read format. We really appreciate the fact that this is a free app. 

There are advertisements, but it's difficult to stick to a budget when you're spending a hundred 

bucks a year on a subscription option. In any case, there's not anything wrong with this app. It 

seems to be very successful. (10 best Android budget apps for money management, 2021)  

AndroMoney is developed in a light theme which equipped with the colourful design. This 

is a very good design direction which can be included in this project. Besides, the figure showed 

in Figure 2.2.1 AndroMoney are highlighted in different color which can be easily noticed. The 
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disadvantages in AndroMoney is the icon are not categorized which means that the system is abit 

messy and complicated.   

 

Financial Calculator 

Figure 2.2.2 Financial Calculators 

 

Financial Calculators are an important method for creating a future budget. The software 

is basically a set of calculators that can assist you with a range of activities. It has a debt tracker, 

for example, so you can see what the costs and interest would be like. This software contains 

several hundred calculators ranging from home ownership to fixed versus dynamic rates and even 

a return-on-investment calculator. It will not control your assets, but it will assist you in making 

fewer poor decisions about upcoming transactions. It's one of the most important budgeting apps. 

(10 best Android budget apps for money management, 2021)  
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The disadvantage of Financial calculator is the icon/ function on the dashboard is too many. 

A dashboard should only include some essential function like expenses and incomes also scan 

tracker functions so that user can be easier to reach any main function but not distracted by some 

subfunction. 

 

2.3 Comparison of NFC tags  

 

Table 2.3.1 Comparison of NFC Tags 
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Tag 1 Type 

The ISO14443A standard serves as the basis for the Tag 1 Type. These NFC tags can be read and 

re-written, and users can customize them to be read-only. The usable memory is 96 bytes, which 

is more than enough to store a website URL or any small amount of data. However, the memory 

can be expanded up to 2 Kbytes. This NFC tag has a transmission speed of 106 kbit/s. Because of 

its simplicity, this tag type is inexpensive and suitable for a wide range of NFC applications. 

 

Tag 2 Type 

 The ISO14443A standard is also used for the NFC Tag 2 Type. These NFC tags can be interpreted 

and re-written, and users can customize them to be read-only. This tag type's simple memory size 

is only 48 bytes, but it can be extended to 2 Kbytes. The data transfer rate is 106 kbit/s. 

 

Tag 3 Type 

The Sony FeliCa system serves as the basis for the NFC Tag 3 Type. It currently has a memory 

space of 2 Kbytes and a data communication speed of 212 kbit/s. As a result, this NFC tag class is 

better suited for more complex applications, although at a higher cost per tag. 

 

Tag 4 Type 

The ISO14443A and B standards are supported by the NFC Tag 4 Form. These NFC tags are pre-

configured at the factory and can be read/writeable or read-only. The memory space is up to 32 

Kbytes, and the transmission speed ranges from 106 to 424 kbit/s. 
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Figure 2.3.1 NFC Contactless System 

 

As a conclusion, this project will be using a type 2 Tag which is Ntag21x and this is the 

most suitable NFC tags for this project. The memory size is from 48 Kbytes up to 1904 Kbytes. 

The unit price for this type of NFC tags is relatively low compare to others. The ISO14443A 

standard is also the mainstream standard now. In the other word, most of the smartphones that 

equipped with NFC tags are compatible with this NFC Tags. The transmission speed of 106 kbit/s 

is quite impressed also. (notes, 2021) 
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 Storage Size  Working 

Frequency  

Chips Reading 

Distance 

Erasing Life 

White IC Cards   85.5+54mm 13.56MHz S50 5-10cm >100,000 times 

NTAG 215 504 bytes 25mm 

diameter 

13.56MHz Ntag215 1-5cm >100,000 times 

NTAG 216  924 bytes 42mm x 

26mm 

14.5MHz Nag216  1-10cm 100,000 times 

NTAG 213 180 bytes  25mm 

diameter 

13.56MHz Ntag 213 1-10cm  100,000 times 

 

Table 2.3.2 Comparison of NTAG21x 

 

NTAG213, NTAG215 and NTAG216 have been developed as standard NFC tag to be used 

in retail, gaming and consumer electronics, in combination with NFC devices or NFC compliant 

Proximity Coupling Devices. The NTAG213, NTAG215 and NTAG216 are designed to fully 

according to NFC Type 2 Tag and ISO/IEC14443 Type A specifications. 

The NTAG213, NTAG215 and NTAG216 are advanced in contactless transmission of data 

and supply energy. The frequency of operation is 13.56MHz. The operating distance is up to 1cm 

(depends). The NTAG213, NTAG215 and NTAG216 is suitable for voucher and coupons 

Bluetooth and Wi-Fi paring and electronic labels.  

As a conclusion, this project will be using NTAG215 as the media of the tracker. NTAG21x 

is a series of NFC tags that provide low cost and high performance in retail world. With the 

combination of the result of money manager research, this project will bring out a combination of 

tracking and money managing system which will give a new impression to user.   
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Chapter 3 

System Methodology/Approach OR System Model 

3.1 Methodology and General Work Procedures 

 

 

Figure 3.1.1 Rapid Application Development 

 

I am using Rapid Application Development methodology in this project. Rapid application 

development (RAD) is an agile system development methodology which is quite popular in 

software development. It prioritizes prototyping and fast feedback over long-drawn-out 

development and testing cycles. The reason why I choose this methodology for my project is 

because it provides fast project turnaround, focus on the planning step and maximize on the 

prototype development step. RAD allows me to check for the progress of the project and 

communication accurately on evolving modification. 

Besides, RAD also allows me break the project down into smaller, more manageable tasks so the 

flexibility and adaptability are what I need. Furthermore, it can boost the efficiency of the design 

as it gives regular communication between supervisor. It is providing higher productivity when 

the project is in charged by a small group of people. 
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Define the requirements 

First of all, the first step is to do project planning. In order to deliver a good project, the project 

planning step has to be narrow down. In this phase, stakeholders and developers will determine 

the expectations and goals and also discuss about the potential problem for this project.  

 

1. Prototype 

Once first step was done, the second step is prototype. The developers are going to come out 

with a prototype with a minimum framework and essential function as a model to show to 

stakeholders to confirm that the final products direction. With the prototype, user can give some 

feedbacks and some suggestions to developers because this is design to user. Later then, developers 

will create the final product with the suggestion and correction which collected at the first of the 

prototype section. 

 

2. Rapid Construction 

At this step, enhancement and additional touch up from the feedbacks will be applied. 

Prototype is turning into the final retail product at this step. Most of the function are mature now 

and developers should only focus on debugging and touch up. The developers will continue 

polishing the final deliverable to the perfect situation. 

 

3. Finalize Product 

This is the last step of the Rapid Application Development. The project is finalized and ready 

to be launched. Stakeholders will review the last time for the final deliverable and make sure the 

functions and interface have no problem.  
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Pros and Cons of Rapid Application Development 

 

Table 3.1.1 Pros and Cons of Rapid Application Development 

 

In this chapter, we present the background and motivation of our research, our 

contributions to the field and the outline of the thesis. In order to help human being to ease their 

life and solving their problem, we are going to design a portable and multifunction tracker which 

is suitable for kids and adults. This project will include 3 main functions which are money 

managing, tracking system and calculator. Besides, we are going to make sure the Graphic User 

Interface are in term of ease of use. User experience is always in the first place.  
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3.2 Tools to use  

 

Integrated Development Environment (IDE) 

An IDE, or Integrated Development Environment, enables programmers to consolidate the 

different aspects of writing a computer program. IDEs increase programmer productivity by 

combining common activities of writing software into a single application: editing source code, 

building executables, and debugging. (What Is an IDE? | Codecademy, 2021) 

 

Figure 3.2.1 Android Studio 

 

Android Studio is the first choice as the Integrated Development Environment. Android 

Studio is an application that developed and recommended by Google. It is an open source platform 

which means developers can speed up their develop speed. It is specialized to speed up the process 

for development of Android mobile application. It also enhanced the experience for developers. 

 

Database  

 Database is where a system stores its data in cloud. The data can include user information, 

records and user data and history also user account. Data that stores in the database can be 

modified, read and write randomly. It allows developers to create their database by setting up a 

specified requirement. Database is useful and important as now applications are all connect with 

internet and a database can fulfill real-time database update which is almost immediately synced 

when the data was modified. With this advantage, developers are allowed to design a high-

performance application to fulfill any requirement from user.  
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Table 3.2.1 Comparison between Database Management  

 

In this project, Firebase Realtime Database will be used. As mentioned as above, Firebase Realtime 

Data Base allows real-time update. The performance is the top one and when it is synchronized 

data between platforms and devices, the speed is almost immediately. Realtime Database is 

essentially a NoSQL cloud-storage that can be connected with the application to provide real time 

access to the data across different platforms. One of the advantages is that the database can work 

offline, caching the data in device memory, and after reconnecting to the internet, synchronizing 

it. (The Good and the Bad of Firebase Backend Services, 2021) 

https://www.altexsoft.com/blog/business/comparing-database-management-systems-mysql-postgresql-mssql-server-mongodb-elasticsearch-and-others/
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Authentication  

For the authentication, this project will prefer to use Firebase authentication. Inside the 

Firebase Authentication, there are options like Google sign-in authentication, Facebook 

Authentication, and custom authentication.  

 

Operating System 

 To develop this project in Android Studio, a Windows OS is selected. Windows is suitable 

for most of the application and software in the world. There is more developer using Windows as 

their operating system so when there is any problem occurred, developers can get a help at the 

very short time.  

 

Programming Language 

Programming language is as important as hardware. With programming language, 

hardware is not able to communicate and function. There are many programming languages in the 

world but only two are allow to be used in Android Studio which are Java and Kotlin.  

 

Figure 3.2.2 Java 

 

Java is the most famous and most used programming language in the world. It is a powerful 

programming language when compared with the C++ and others. It is the best programming 

language that suitable for Android Studio. 
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Figure 3.2.3 Kotlin 

 

Kotlin is a free, open source, programming language that designed for the JVM (Java 

Virtual Machine) and Android that combines object-oriented and functional programming 

features. The Kotlin team currently has more than 90 full-time members from JetBrains, and 

the Kotlin project on GitHub has more than 300 contributors. JetBrains uses Kotlin in many of its 

products including its flagship IntelliJ IDEA. (Heller, 2021) 

 

 

 

https://github.com/JetBrains/kotlin
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Table 3.2.2 Comparison Between Firebase and SQLite 

  

According to Table 3.2, the Firebase Realtime Database is more suitable for this project. 

As this project is going to become a cloud data-based application, Firebase Realtime Database 

provides a better service and supporting Java language.  
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Personal Computer 

The minimum requirement of the personal computer is listed as below: 

1. Operating System 

Microsoft® Windows® 7/8/10 (64-bit) 

2. Processor 

AMD Ryzen R3 1200 or relevant 

3. Memory 

Mimimum 4GB RAM, Recommended 8GB RAM 

4. Screen Resolution of Monitor 

1200 x 800 pixel 

5. Keyboard and mouse 
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3.3 System Design 

 

Figure 3.3.1 Use Case Diagram 
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Table 3.3.2 Login Use Case 

 

Table 3.3.3 Register Use Case 



Bachelor of Information Technology (Honours) Communication and Networking 38 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 

 

 

Table 3.3.4 Dashboard Use Case 

 

 

Table 3.3.5 Create Income Use Case 
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Table 3.3.6 Create Expenses Use Case 

 

Table 3.3.7 View Income Use Case 
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Table 3.3.8 Update Income Use Case 

 

 

Table 3.3.9 Delete Income Use Case 

 

 

 

 

 



Bachelor of Information Technology (Honours) Communication and Networking 41 
Faculty of Information and Communication Technology (Kampar Campus), UTAR 

 

 

 

 

Table 3.3.10 Clear All Income Use Case 

 

 

Table 3.3.11 View Expenses Use Case 
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Table 3.3.12 Update Expenses Use Case 

 

 

Table 3.3.13 Delete Expenses Use Case 
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Table 3.3.14 Clear All Expenses Use Case 

 

 

  Table 3.3.15 Calculator Use Case 
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Table 3.3.16 View Category Use Case 

 

 

Table 3.3.17 Upload Profile Use Case 
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Table 3.3.18 View Profile Use Case 

 

 

 

 

Table 3.3.19 Logout Use Case 
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Table 3.3.20 Edit/ Update Profile Use Case 
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Figure 3.3.2 Class Diagram 
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3.4 Implementation Issues and Challenges 

 The biggest challenge in this project is the new IDE (Android Studio). Developers are not 

familiar with this IDE before. It could be a challenge to develop this project in a totally new IDE. 

Time consuming to get familiar with the Android Studio means the progress will be delayed. 

Besides, this is the first time develop a mobile application. Developers have no idea and logic how 

does it works. Developers need to spend some time to watch some tutorial in order to develop the 

deliverable.  

 

3.5 Timeline  

 

Table 3.5.1 Timeline 

For next semester, the schedule are as the Table 3.5.1. This project should be completed by the 

timeline given.  
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Chapter 4 

Questionnaire/ Improvement 

 

Figure 4.1.1 Questionaries for Age  
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Figure 4.1.2 Questionaries for Smartphones Operation System   

 

 

Figure 4.1.3 Questionaries for money app experience 
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Figure 4.1.4 Questionaries for saving habits 
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Figure 4.1.5 Questionaries for budget overspent 
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Chapter 5 

System Implementation and Testing 

System implementation  

 

Figure 5.1 Login Page GUI 
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Figure 5.2 Login Page Source Code  
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Figure 5.3 Part of Register Page GUI 
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Figure 5.4 Part of Register Page Source Code 
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Figure 5.5 Dashboard GUI 
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Figure 5.6.1 Part of Dashboard Source Code 
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Figure 5.6.2 Part of Dashboard Source Code 
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Figure 5.6.3 Part of Dashboard Source Code 
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Figure 5.6.4 Part of Dashboard Source Code 
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Figure 5.6.5 Part of Dashboard Source Code 
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Figure 5.6.6 Part of Dashboard Source Code 
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Figure 5.6.7 Part of Dashboard Source Code 
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Figure 5.7 Part of add activity GUI 
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Figure 5.8 Part of add activity source code 
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Figure 5.9.1 Part of Start Activity 
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Figure 5.9.2 Part of Start Activity 
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Test Case 

Login Module  

 

 

 

 

 

 

 

 

 

 

Table 5.1 Login Module 

 

Calculator Module  

 

 

 

 

 

 

 

 

 

 

 

 

Table 5.2 Calculator Module 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

No. Feature Result Result 

1 Register 

Account  

(Data sync to 

firebase) 

Valid  Successfully 

register account 

and data 

synchronize to 

firebase 

 Login to 

application 

Valid  Data from 

firebase can be 

read correctly 

No. Feature Result Result 

1 Sum  Valid  Sum up all the 

number correctly  

2 Abstraction  Valid  Deduction is 

correct 

3  Multiplication Valid  300*400=12000.0 

4 Division Valid 6/3=2  
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Income and Module 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5.3 Income Module 

Expenses Module 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5.4 Expenses Module 

No. Feature Result Result 

1 Adding Salary Valid  Adding income 

successfully 

2 Adding 

Investment 

Earning 

Valid  Adding income 

successfully 

3  Adding Award Valid  Adding income 

successfully 

4 Adding other 

new income 

Valid Adding income 

successfully 

5 Showing sum of 

the total salary  

Valid Correctly added 

to sum of the 

salary 

No. Feature Result Result 

1 Adding Food 

Expenses 

Valid  Adding income 

successfully 

2 Adding 

Transportation 

Fee 

Valid  Adding income 

successfully 

3  Adding 

Shopping 

Transaction 

Valid  Adding income 

successfully 

4 Adding Gaming 

Expenses 

Valid Adding income 

successfully 

5 Adding Phone 

Bill 

Valid Correctly added 

to sum of the 

salary 

6 Sum up all the 

expenses and 

show on 

dashboard 

Valid Correctly Sum up 

the expenses  

7 Calculate the 

balance from 

income and 

expenses 

Valid Calculate 

correctly without 

any error 
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User Profile Module 

 

 

 

 

 

 

 

 

 

 

Table 5.5 User Profile Module 

 

Tracker Module 

 

 

 

 

 

 

 

 

 

 

 

Table 5.6 of Tracker Module 

 

 

 

No. Feature Result Result 

1 Display profile 

picture, Email, 

full name and 

phone number  

Valid  Display user 

information 

correctly  

2 Update user 

profile picture 

Valid  Upload user 

profile 

successfully 

3  Update 

username and 

phone number 

Valid  Update user 

information 

correctly  

4 Synchronize 

data to firebase  

Valid Data synced 

correctly 

No. Feature Result Result 

1 Display profile 

picture, Email, 

full name and 

phone number  

Valid  Display user 

information 

correctly  

2 Write 

MySejahtera 

Information into 

the NFC tag 

Valid  Correctly write 

the information 

into the 

application  

3  Link to MKN 

website  

Valid  Once function is 

written into the 

NFC it can be 

link to the MKN 

website 
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Testing 

 

Figure 5.10 User Profile Data Synced into Firebase 

 

 

 

Figure 5.11 User Profile Pictures Synced into Database 
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Chapter 6 

Conclusion 

 As a conclusion, there are no existed system that combine both function of money 

managing and also the tracking system. This project will bring out the advantages of combining 

both systems which can bring a new-living-habits to all people. In the future, this project will 

become on of the daily application that will be used by people just like Facebook and Google Meet. 

 In order to achieve it, developers implement with the sample source code and taking some 

suggestion from Github and Stackoverflow. The objectives of this project are keeping user a good 

user experience and educate them to financial literacy.  

 In the future, I hope that this application can be implement to the public but not just for my 

own use. This application should be able to directly or indirectly connected to the database of the 

Mysejahtera. In order to replace the “Mysejahtera” application, the NFC tags should be able to 

store the Mysejahtera information and when officer are doing the daily checking there will be a 

active devices to scan the NFC tags and verify the information from NFC tags with the information 

that is stored in the database on the cloud.  

 Most of the people think that smartphone is a very personal device. Not everyone is willing 

to take it out and pass to any officer to be checked. If this Portable and Multifunction Tracker can 

replace the traditional “Mysejahtera”, it would be good to protect the privacy and personal 

information to the public.  
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