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Abstract: The airport management system links and integrates the airport electronic data through the greatest
flow of information for security, management and operations. The facilities of this system are continuously
evolving. In this study, the passport verification system is re-curated using tesseract, pytesseract, in order to
enhance the security, devoid of any discrepancies and possible human error. The unique passport number is
matched to the database and upon capturing the facial image of the passport holder, it is matched with the photo
on the passport. This is done using OpenCV. A food ordering system is also implemented using MongoDB to give
the passengers an option to pre-book a meal for their upcoming flights. Other functionalities provided by the
system include flight booking system, updation of airport staff on the aircraft as well as the ground staff, and an
admin login for the overall supervision. The proposed system is anticipated to increase efficiency of the security
and provide better, smoother facilities to the passengers.

Index Terms: Airport Management System, OpenCV, Passport Verification, Machine learning, Database, text
recognition, Tesseract, Optical Character Recognition(OCR), Image Processing

l. INTRODUCTION

The current Airport Management System focuses on essential data handling for Pilots, Air hostesses, and Passengers,
streamlining tasks like passenger processing, baggage management, arrival/departure coordination, and information
dissemination. This comprehensive airport software, sometimes referred to as ATC (Air Traffic Control), aims to
optimize operations, management, and security by integrating electronic data across the airport.

The airport redevelopment plan encompasses vital aspects such as runway, terminal, and support structure development
to facilitate airline operations. The core of the Airport Management System revolves around four key pillars: landside
operations, airside operations, billing/invoicing, and information management. Ongoing technological advancements
dynamically reshape airport systems, offering increased flexibility and efficiency in various airline functions, from
ticket booking to aircraft design and manufacturing. Each module within the airport management framework holds
significance, contributing to the system's overall functionality. A comprehensive airport management software must
address all ground operation phases.

1. RELATED WORK

[1] It provides details of their study and the servo system Linux Server platform. By exchanging operating mechanisms,
filtering the necessary data from the database, using cutting-edge backstage administration, and front display, a My
SQL database of library resources was created, leading to the creation of a full flight management system.

[2] This study examines airport information management systems, as well as their links and system interoperability,
and the primary airport users. The statistics gathered at a number of sample airports around the United States during
interviews and data gathering are the basis for the information presented in this study. While purchasing information
management systems on-site or off-site, airport size and functionality are crucial factors to take into account. The
implication is that not every airport is outfitted the same way, so these systems can only be regarded as an accurate
representation of what is "on the ground.” For academics interested in doing a more thorough analysis of airport
information systems on the landside, this paper serves as a starting point or a reference..

[3] In this study, Passport, a completely automated proof-synthesis tool that methodically investigates how to best utilize
IDs, has been developed. Passport adds three new encoding techniques for identifiers to a predictive Cogq model used
by proof-synthesis tools: category vocabulary indexing, subword sequence modeling, and path elaboration. A contrast
Passport with ASTactic, Tac, and Tok, three currently available base tools that Passport can improve. When compared
to the top-performing of these base tools, Passport automatically demonstrates 29% more theorems. The three base tools
plus Passport automatically prove 38% more theorems when combined than the three base tools plus Passport.
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[4] In order to increase effectiveness and systematic control of immigration management, technologies for face and
passport recognition that can automatically recognise passport codes and discriminate against fake passports are
proposed. Slanted passport photos can have a number of unfavorable consequences on the detection of individual codes
and faces, therefore adjusting the slant is crucial for character recognition and face verification.

[5] The creation of the "Online Food Ordering System" website was specifically tailored for the food delivery industry.
This system offers the potential for hotels and restaurants to expand their operations by reducing labor costs.
Additionally, it provides a user-friendly interface for managing online menus, allowing customers to easily browse and
place orders with a few simple clicks. Restaurant staff members efficiently process these orders using a straightforward
graphical interface. Our proposed solution aims to offer customers a seamless online meal ordering experience,
overcoming the limitations of traditional queuing methods.

Optical character recognition (OCR) allows for various automation applications. Ebin Zacharias, et al. in [6] have
developed a system whose primary focus is on detecting and recognizing words in natural images, which presents a
significantly more challenging problem than reading text in scanned documents. This is made possible by a camera
mounted on a truck that continuously takes pictures while operating under restrictions. This increases the accuracy of
text area detection. The Tesseract OCR engine is then used to identify the identified text areas.

Paper [7] gives an overview of the various methods for OCR - Connected components based method, Sliding window
based method , Hybrid method, Edge based method, etc. OCR is a branch of artificial intelligence that aids in
recognizing text from scanned documents or images, utilizing the Tesseract OCR Engine. Nisha Pawar, et al. suggest
that the recognized text can be further converted into an audio format to assist visually impaired individuals in accessing
important information as a checkpoint for the future of such a technology.

The interesting and quickly expanding field of real-time facial recognition has applications in authentication systems.
One method for facial recognition has been put forth by M. Khan, et al. in [8]. It is called the Principal Component
Analysis system, and it makes use of the statistical technique known as factor analysis to minimize the amount of data
storage needed to represent the data. In order to recognise faces, the PCA technique converts the wide 1-D pixel vector
of a 2-D face image into a compact main element space function. A projection of self-space is the name given to this
spatial manifestation. The proper space for facial recognition is determined by the identification of the covariance
matrix's own vectors, which is centered on a set of fingerprint photos.

People desire to secure the private or confidential information that is communicated via the internet. The paper [9] by
A. V. Mota et al. compares popular encryption methods based on a number of factors, including the amount of time
needed to encrypt and decrypt data, security effectiveness, memory utilization, power consumption, jitter, and latency.
This study also focuses on looking for studies regarding the many data encryption approaches that are out there and
their widely used algorithms, and it compares them side by side based on the parameters that they all share. The research
comes to the conclusion that SHA256 is a more secure hashing algorithm than SHA1 and MD5.

The paper [10] by Abisoye Blessing O., et al., provides an overview of the challenges to the airline reservation system.
By using the Overland Airlines existing airline reservation system as an example, the difficulties are described. Some
of the issues mentioned include: passengers' inability to choose their preferred seat(s) from the reservation system; the
absence of a boarding pass printing option; etc. The authors have constructed a web application utilizing PHP,
JavaScript, SQL, HTML, and CSS to demonstrate the many approaches they have presented for overcoming these
difficulties. With 50 passengers, the system was tested.

[11] In this paper, it has been analyzed that, with the online meal ordering system, which sets up a food menu online,
clients can quickly place orders whenever they desire. The management updates food delivery services and keeps track
of customer data in a database. It enables customers to effortlessly place orders and provides them with the information
they need regarding the same. The proposed solution would increase restaurant ordering and billing section efficiency
and build a loyal customer base.

[12] This article examines a relatively unique real-world data science challenge that called for a fresh approach. They
have researched OpenCV's Template Matching in depth and are aware of how it might be applied to solve the issue at
hand.

[13] An effort to inspire the fundamental ideas of airline reservation systems is the web-based airline reservation system.
This approach allows the user to select a flight as per his requirement of flight from a specific source to destination on
a particular date of arrival and of departure. The options available are listed for him and he can make the choice based
on his preferences. It also allows them to select the number of passengers and fill out details for each passenger
accordingly.
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[14] This is an integrated airport management system which aims to control and regulate the financial and the
operational flow of data and information at the airport. It enables optimizing billing engines, audits, reports, security
and various other developments.

[15] Text Extraction is the process through which Image Text is converted into ordinary content. Data recovery,
examining, modifying, recording, filing, or detailing of picture text are all made easier using text extraction. Several
approaches have been used in the past, but they all have limitations when measured by different parameters including
exactness, review, and f- score. In order to increase execution and accuracy of text extraction, this study discusses text
extraction from photo reports using a combination of the two fantastic techniques Connected Component and Edge
Based Method. The suggested framework is tested using the (DIBCO) 2017 dataset. Finally, the divided and perceived
are transformed into speech for those who are physically handicapped.

1. PROBLEM IDENTIFICATION

In the present airport management system, the database is unorganized, the passport verification is done manually. The
staff at the airport have to check if the photo in the passport matches the passenger's face and also the staff should check
if the passport number is legit and exists in the database. This can be very tedious and time consuming and will make
the passenger wait for a long time. Thus an automated passport verification system has been developed. Here, the system
takes a picture of the passport and the person's face and tries to check if it is legit or not.

Another problem in the existing system is the food ordering facility. It is difficult for the passengers to call the air
hostess every time they want food and also it becomes difficult for the airport staff also to keep track of all orders.
Hence, a separate food ordering system on the website has been included to take care of this problem.

V. PROPOSED SYSTEM

The proposed system consists of the following components:
e Automated passport verification system - consisting of face recognition and text recognition modules.
e A basic ticket booking system and the database management system of airline staff (air hostess, ground staff,
etc).
e Food ordering system for the passengers while booking the tickets.
e Various views have been built for different users.

V. IMPLEMENTATION

The proposed system, as shown in the architecture diagram Fig 1, has been designed as follows:

e The database mainly consists of the following relations - Passenger, Ticket, Flight, Airline and Airport Staff.

e Referential key integrity has been embedded between various relations such as one between the Passenger and
the Ticket entities.

e Authentication and Registration of users is done using the mongoDB database.

e The food ordering system has also been designed with the help of mongoDB database. The food orders can be
associated with a particular passenger.

e For automating the process of face recognition, a module using python has been implemented using openCV to
extract the picture of the person from the image of the passport. This is matched with the on-site picture of the
passenger.

e For passport verification, tesseract python library is used to extract the passport number and verify by searching
in the database.

e An option for editing and viewing the status of the flight under the supervision of an air traffic controller is
provided. The various options included are - checking if the flight is given airbus or ground, checking if the
runway has been assigned to the flight or not, checking for traffic clearance, etc.

VI. RESULTS AND DISCUSSIONS

The web application has been developed using frontend stacks like HTML, CSS and Javascript. For form validation,
the concept of regular expressions was used in the JavaScript code. While storing the passwords in the database, the
md5 hash function was used for encryption. The server has been built using NodeJS and Express. Mysgl and mongoDB
database management systems were used for storing the data. The Studio3T application has been used in order to view
the data stored in the database.

The homepage, Fig 3, of the application displays the various cards - the Admin module, the Airport Staff module, the
Ticket Booking module and the Air Traffic Controller module. The admin, after authentication, has been given the
privilege to add or delete an air hostess, a ground staff, check all flights and search for a particular flight as shown in
the Fig 5. The form to be filled for adding or deleting an airport staff member is shown in Fig 6. Along with this, the
admin may view all flights (along with information about them) or search for a specific flight of a particular airline. The
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ticket reservation page is designed as shown in Fig 11 and 12. Necessary details need to be entered by the user. The
payment page for the same is shown in Fig 14.

A demonstration of automatic passport verification is done with the help of the face recognition module. For the
automatic face recognition module, the captured image is shown in Fig 8. b) and the image extracted from the image of
the passport is shown in Fig 8. a). The 2 images are compared using openCV library functions and the result is displayed
as shown in Fig 10. The passport verification module encompasses a pre-trained Haar Cascade classifier to detect faces
in a grayscale version of an input image. It draws rectangles around the detected faces and extracts the first detected
face region, saving it as a separate image. The classifier compares the extracted face image and the captured image.
Using the face_recognition library, it detects faces and extracts 128-dimensional facial encodings from both images.
These encodings are compared to determine if the faces match. We find the bounding box dimensions of the detected
faces and compute the width and height ratios of these bounding boxes, and average these ratios to produce a similarity
score, which indicates the proportional similarity of the faces' sizes as shown in Fig 15 and Fig 16. The flow chart for
the proposed system is shown in Fig 2.
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Fig 1: Architecture Diagram for Airport Management System
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Fig 2: Flow chart of the proposed system
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Fig 7: Confirmation of the addition of the airport staff

Fig 8: a) Face extracted from the passport b) Captured image
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Verified

Fig 10: Page shown after passport verification
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Fig 11: Ticket Booking Module

Airline Id Airline Name Flight Number Price Arrival Time Departure Time Checkout

4 Xuang 2 6000 13:02:34 16:09:54 -
Checkout

- Xuang 3 8000 14:02:34 18:09:54
Checkout
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1 Indigo 6000 13:02:34 16:09:54
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Fig 12: Results of searching flights
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Fig 13: Payment Page
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Food Item Type Price Add Item
Pasta Veg 60

Add 1
Vegetable Sandwich Veg 90

Add 2
Fried Rice Veg 120

Add 4
Salad with Ranch Veg 75

Add 1

Fig 14: Food ordering page

U | ]
Fig 16: Comparison of the extracted picture (left) and the captured pictured (right) with a similarity score of 48%

VII. CONCLUSION

Individuals have learned that the majority of daily business may be conducted online in a more flexible and convenient
method as Web-based applications grow more and more significant and are extensively adapted in today's society.
Particularly, compared to conventional counter or telephone-based techniques, booking air travel online offers many
benefits. For example, by clicking a button, a consumer can quickly see matching flights displayed to them. Consumers
can quickly specify their needs using the website's user interface, which is professionally developed. The consumers
are also given an option to choose meals before they complete their booking in order to provide maximum comfort and
satisfaction. The management is also given a fit to maintain databases of its passengers as well its employees via the
admin window. The security is tightened by the implementation of the automated passport verification system which
not only maps the captured image of the passenger and the one on the passport, it also extracts its unique passport
number to enter into the database for unforeseen cross-verifications. These implementations have significantly shown
enhancement from the existing system and thus with the help of such softwares one can propose intense systems to ease
any minor shortcomings of the existing system.
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