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Abstract

This paper presents the development and implementation of a comprehensive Real- Time
Flight Tracking Application that leverages numerous technologies and APIs to offer users a
smooth and informative practice. This application integrates real-time flight data from
external APIs, utilizes Google Maps for interactive visualizations, employs MongoDB for
user account management, and implements a robust backend for authentication, all while

presenting a user-friendly frontend developed with React.

Flight Tracker relies on external APIs to retrieve and display real-time flight data. Users gain
access to live information on flight statuses, departure and arrival times, aircraft details, and
current flight positions. The application employs the Google Maps API to enhance user
engagement by visualizing flight routes and the precise positions of aircraft in real-time.
MongoDB is the chosen database solution for user account creation and management. Users

can effortlessly register accounts and login users.

The backend has stringent authentication protocols to safeguard user accounts and data. A
user-friendly and responsive interface is developed using React for the frontend. This choice
ensures that users, whether they are novices or aviation enthusiasts, can easily access and

navigate the application's features.

Flight Tracker empowers users with the ability to monitor and track flights in real-time,
providing a valuable tool for travelers, aviation enthusiasts, and anyone interested in global
air traffic. By successfully integrating these technologies and APIs, the RTFTA emerges as

a versatile application with numerous applications in the aviation industry and beyond.
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1. Introduction

With the ever-increasing number of flights and passengers, there is a growing need for
a reliable and user-friendly flight tracking application that can provide real-time
information about flights to passengers, airlines, and other stakeholders [1]. This is
because flight tracking applications can help to reduce anxiety and stress for passengers
by providing them with up-to-date information about their flights, such as delays,

cancellations, and gate changes.

The primary objective of a flight tracking application is to provide real-time information
about flights to users. This information can include the flight's origin, destination,
status, location, and estimated arrival time [2]. In addition to this basic information,

flight tracking applications can also provide a variety of other features, such as:

¢ Real-time flight updates
Flight tracking applications should provide real-time updates on flight
delays, cancellations, and other changes.

¢ Flight search
Flight tracking applications should allow users to search for flights by
origin, destination, airline, and other criteria.

¢ Flight information
Flight tracking applications should provide detailed information about
flights, such as the aircraft type, departure and arrival times, and the flight's
route.

e Interactive map
Flight tracking applications should provide an interactive map that shows

the location of flights in real time.

Utilising a flight tracking tool offers several advantages, such as:

e Reduced anxiety and stress for passengers
e Improved efficiency and customer service for airlines
e Increased productivity for business travelers

e Enhanced travel experience for all

Additionally, flight tracking applications can help airlines to improve their efficiency

and customer service by providing them with real-time data about their flights, that can
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assist them in making more informed decisions on staffing, scheduling, and routing.

2. Methodology

The development of the real-time flight tracking application followed a structured
approach to ensure successful implementation. The methodology can be outlined as

follows [3]:

e Project Planning: The initial phase involved comprehensive planning and
requirement analysis. Key objectives and functionalities were identified, and a
project plan with timelines and deliverables was created.

e Technology Stack Selection: The appropriate technologies were chosen for
frontend and backend development. React.js was selected for the frontend due
to its speed, flexibility and performance. On the backend, Node.js was used for
building RESTful APIs.

e User Authentication: A secure user authentication mechanism was
implemented using JSON Web Tokens (JWTs) to ensure user privacy and data
protection. Calendar and more.

¢ Frontend Development: The frontend was developed, focusing on creating a
user-friendly interface for smooth navigation and interaction.

e Testing: Rigorous testing, including unit testing and integration testing, was
conducted to identify and fix bugs and ensure the application’s functionality and
reliability.

e API Integration: External APIs for real-time flight data and maps were
connected and implement data retrieval and synchronization mechanisms were

implemented.

e Database Implementation: MongoDB database was setup and configured for
user account management and data storage.
e Authentication: Secure authentication mechanisms to protect user data and

privacy were implemented.

o Ul Improvements: The user interface was continuously refined to enhance the

overall user experience.

e Deployment: Different hosting services were selected for deploying backend

and frontend.

By following this methodology, Flight Tracker was successfully developed, offering
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users an efficient platform for seamless real time flight tracking. The step-by-step
approach allowed for the integration of essential features such as secure authentication,
real-time messaging, and Ul improvements [4]. This project has been built following
the stages of the Software Development Life Cycle (SDLC). The six phases of the
Software Development Life Cycle (SDLC) are: Feasibility study, Requirement

Analysis, Design, Coding, Testing, Implementation

Implementation

Fig.1. Waterfall Model

2.1 Use Case Diagram

A use case diagram illustrates the dynamic behaviour of a system. It encapsulates the
system's functionality by integrating use cases, actors, and their interrelations [5]. It
delineates the activities, services, and functionalities necessary for a system or
subsystem of an application [6]. It illustrates the overarching operation of a system and

delineates user interaction with the system.
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Flight Tracking Application

Fig. 2. Flight Track -Use Case Diagram

Actors:

e User- The user is the primary user of the flight tracking application. They use the
application to track their flights, receive updates on flight delays and cancellations,

and view other flight information[7][8].
Use cases:

e Login- User can login on the platform given their email and password

e Signup- Users can register on the platform by setting an email and password

e Check Airport Info- Users can read information about any airport on the map.

e Location-specific flights-Users can filter flights according to a country.

e View Stats- The user uses the flight tracking application to track a specific flight.
e Past flights — Users can review information about flights in the past

e Check flight route — Users can track the flight route from origin to destination
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2.2 Activity Diagram

An activity diagram is a flowchart that illustrates the transition from one activity to another. The
action can be characterised as a system operation. The control flow transitions from one operation
to another. This process may be sequential, branching, or concurrent. Activity diagrams address
various forms of flow control through the use of distinct elements, including fork and join. It
encapsulates the system's dynamic behaviour. An event is established as an activity diagram with
a collection of nodes linked by edges. Activities can be associated with any modelling element to
represent their behaviour. It can represent use cases, classes, interfaces, components, and
partnerships. It mostly simulates processes and workflows. It conceptualises the system's dynamic
behaviour and develops a functional system that integrates both forward and reverse engineering
[9][10]. The message component is excluded, indicating that message flow is not included in an

activity diagram.

Check Flight Check Airport Location Specific Past Flights
Info Info Flights

Search Flights

Fig.3. Activity diagram of flight tracking application

The above activity diagram shows five main activities:

e Check flight info

VOLUME 11 ISSUE 5 2025 PAGE NO:190



GRADIVA REVIEW JOURNAL ISSN NO : 0363-8057

e Check airport info

e Check location-specific flights
e Past flights

e Search Flights

After the user logs in into the platform, he/she can perform any of the above five actions.

Once the work is done, the user logs out.

3. Implementation
a) Frontend-
This project is built using React as the major framework. Thus, the initial steps

include setting up the app using: npx create-react-app ./

After the initial setup, the implementation of all the features is as follows:
b) Identity Management

Flight Tracker uses username and password for identity management. The usernames
and hashed passwords are stored in the database on user registration and verified on

login.

Flight Tracker

Sign in

Fig.4. Identity Management
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¢) Filter flight results

Live flight results can be filtered on the basis of country or time
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Fig. 6. Filteriﬁg results by time

VOLUME 11 ISSUE 5 2025 PAGE NO:192



GRADIVA REVIEW JOURNAL ISSN NO : 0363-8057

d) Airport Markers

Markers representing airport are present on the map for the selected country. On

clicking, the name of the airport is shown.

2% New'®
Zealand

S

Fig. 7. Airport Markers

e) Live Flights Information

Live flights for the selected country or time are shown with symbols of different colours
that are decoded in the information box that appears on clicking [11][12]. Other
information such as the departure airport, arrival airport, altitude, speed, direction (in

degrees) is shown.

B55KMPH

10:10:50 PM
GMT+5:30

Fig. 8. Live Flights Information
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f) Flight Route

On clicking on the flight icon, line connecting waypoints from departure airport to the
current location and further till the arrival airport is shown to indicate the flight path

[13][14].

“ South Korea

East China Sea

Kaoh:siung
City

HAINAN

Fig. 9. Flight Route

g) Toast Notification

Toast notification was implemented for error handling and better user experience. The
error message received from backend are shown if any unusual behavior occurs such

as:

"User already exists, please login instead” when an existing user signs up.
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" Flight Tracker

Sign Up

Fig. 10. Unsuccessful Login

Fig. 11. Successful login

h) JWT-based Authentication

JSON Web Tokens (JWT) were chosen as the authentication mechanism for this
project. JWTs were generated upon successful login and sent to the client, allowing
them to be included in subsequent requests for authentication purposes. Token

verification was performed on the backend to ensure the validity of requests. The token

received and user Id is stored in the local storage on login and deleted on logout.

Fig. 12. JWT-based authentication
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i) Database Setup and Configuration

A database was set up to store user information and authentication-related data. We
chose MongoDB as the database management system due to its compatibility with the
project requirements[15][16]. Objects were created to store user profiles, hashed

password, and other relevant data.

test.users

INSERT DOCUMENT

1-30F3
_id: Objectld(*6detedfdfcidainasaieosds’

email
password: "52m%1247H0m chYENSTpOOIAPTES  Uvedalt 12VS I nAkQ6 10 | ADD At 51300

_id

email: "abcd@g.com”
password: "52asl25PRECWHFIR T BvOWS JEweRYehld |u. /ocCBBSISDOLKNN. KhT . Sgskat

Fig. 13. Database setup and configuration
4. Results

After implementing the above components, the final website is as follows:

a) Landing Page
On opening the flight tracking application, the user lands on a signup/ login page.
Registered users can signing with their email and password. New users can sign up

with their name, email id and password.
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¢ Flight Tracker

Sign in

Den't have an account? Sign up here!

Copyright  Flight Tracker 2023.

Fig. 14. Landing page-1
<y Flight Tracker

Email Address *

Password * £S5 )

Already have an account? Sign in here!

Copyright < Flight Tracker 2023

Fig. 15. Landing page-11
b) Home page

On successful login, a map is shown with current flights, a search bar to filter results

and a logout button. The map is marked with dots to represent airports. The flight

symbol colour and direction is decided on the basis of direction and altitude.
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Fig. 16. Home page

¢) Filter flight results

The search bar allows users to filter the flight results by country or time as required.
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Fig. 17. Filter flight results
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d) Airports
Airports are represented by a blue dot, distributed over the entire map. On clicking,

a popup box shows the airport name along the flag of the country where it is located.

© New Zealand

" New)
Zealand

S

Fig.18. Airports

e) Live Flight Information
This application shows live flights flying over the selected area. The flight symbols
can be clicked to get all the information about the flight such as: departure and

arrival airports, flight number, altitude, symbol color code, speed, direction, etc.
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Fig. 19. Live Flight Information
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f) Flight route
Flight routes are visualized with a line from the departure airport to the arrival
airport. The colour difference clearly shows the path travelled and the path to be
travelled. The path is a result of connecting all the waypoints from source to

destination.

MONGOLIA

AONING .~

¢ North Korea
Myanmar v

.
s

South Korea

QINGHAIS, T

East China Sea

ARUNACHAL
PRADESH
Bhutan ¢
LAASSAM T )Y
/ NAGALAND [*
\MEGHALAYA? o
Al | [MANIPUR®
Bangladesh’{"/")
TRIPURA
L CELS O e . o
MIZORAM e

[ YUNNANY S Taiwan

Kaoh:éiun'g
2 City
o Myagnmar
3',“‘{8_['1"!13).
.

HAINAN

Paracel

Flight route

Fig. 20.

5. Conclusion and Future Scope

A comprehensive Real- Time Flight Tracking Application was implemented. Also, results
were analyzed and observed.

As the real-time flight tracking application continues to evolve, there are several potential
areas of improvement and expansion that can enhance the overall user experience and

security. These are as follows:

a) User Preferences

Expand the data base to store user preferences and other personalized travel choices.

b) Forgot Password
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Implement a password recovery tool, such as a "Forgot Password" feature, to aid users in restoring
access to their accounts. Implement a password recovery method, such as a "Forgot Password"

feature, to aid users in restoring access to their accounts in case of password loss.

¢) Voice Assistants
Integrate voice-controlled features to make the application more accessible to users with

disabilities.

By addressing these future work areas, the application can further elevate its usability,
security, and user satisfaction, ensuring it remains a reliable and sought- after platform for

real-time flight tracking.
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