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Abstract

The QR Code Scan Detection System is a software application designed to detect,
scan, and decode QR codes from images or through a device camera. QR codes are
widely used for sharing information such as website links, contact details, product
information, payment details, event tickets, and other digital data. Traditional methods
of entering such information manually can be time-consuming and may result in
errors. The proposed system provides a simple and efficient solution for automatically
identifying QR codes and extracting the information stored within them.

The system uses image processing and computer vision techniques to detect the QR
code from a captured or uploaded image. After detecting the QR code, the system
decodes the encoded data and displays the extracted information to the user. It can
identify whether a valid QR code is present and provide an appropriate message when
no readable code is detected. The system can also maintain scan history and support
multiple QR code scanning based on the application requirements.

The main objective of the QR Code Scan Detection System is to provide a fast,
accurate, and user-friendly method for detecting and decoding QR codes. It reduces
manual data entry and makes information retrieval more convenient. The system can
be useful in areas such as digital payments, attendance management, ticket
verification, product identification, authentication, information sharing, and event
management.

Overall, the proposed system provides an efficient platform for automatic QR code
detection and information extraction. In the future, it can be enhanced with real-time
camera scanning, multiple QR code detection, secure QR verification, scan history,
malicious-link detection, database integration, and Al-based image recognition.

I. Introduction

The QR Code Scan Detection System is a software application developed to detect
and decode QR codes quickly and efficiently using a camera or uploaded image. A
QR (Quick Response) code is a two-dimensional barcode that can store different types
of information, including text, website URLs, contact details, product information,
payment data, and event details. QR codes have become widely used because they
allow information to be accessed quickly using smartphones and other digital devices.
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Traditional methods of entering information manually can be time-consuming and
may lead to typing errors. The proposed system addresses this problem by
automatically detecting the QR code from an image or camera input and extracting
the information stored inside it. The system uses image processing and computer
vision techniques to locate the QR code and decode its contents. Once the code is
successfully detected, the extracted information is displayed to the user in a clear and
understandable format.

The system provides a simple interface where users can scan a QR code using their
device camera or upload an existing QR code image. It verifies whether the captured
image contains a readable QR code and displays an appropriate message when
detection is unsuccessful. The system can also maintain scan history, allowing users
to access previously scanned information when required.

The main objective of the QR Code Scan Detection System is to provide a fast,
accurate, and user-friendly solution for QR code detection and information extraction.
The system can be useful in digital payments, attendance management, ticket
verification, product identification, authentication, event management, and
information sharing. In the future, the system can be enhanced with real-time
scanning, multiple QR code detection, secure QR verification, malicious-link
detection, database integration, and Al-based image recognition.

II. Literature Survey

Several studies have focused on the development of QR code detection and scanning
systems using image processing and computer vision techniques. QR codes provide a
convenient method for storing and sharing digital information in a compact two-
dimensional format. Early approaches mainly focused on identifying the three
positioning patterns present in QR codes and locating the code within an image. These
methods demonstrated that image processing techniques can be used to detect QR
codes even when they are captured under different orientations and conditions.

With the development of smartphones and computer vision libraries, QR code
scanning has become faster and more accessible. Modern systems can use cameras to
capture images and automatically identify and decode QR codes in real time. Image
preprocessing techniques such as grayscale conversion, noise reduction, thresholding,
edge detection, and geometric analysis can improve detection when the input image
has poor lighting, distortion, or background noise. These approaches have made QR
code scanning useful in applications such as payments, attendance, ticketing,
authentication, and information sharing.

Recent research has also explored improvements in QR code detection under
challenging conditions. Factors such as low image quality, reflections, perspective
distortion, damaged codes, complex backgrounds, and insufficient lighting can affect
detection accuracy. Advanced computer vision and machine-learning techniques can
be used to improve localization and recognition in such situations. In addition,
modern scanning systems can support multiple QR codes, real-time camera
processing, scan history, and integration with databases or external services.
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Based on the study of existing QR code detection approaches, the proposed QR Code
Scan Detection System aims to provide a simple and efficient platform for detecting
and decoding QR codes from camera input or uploaded images. The system identifies
the QR code, extracts the encoded information, and displays the result to the user. It
can also provide suitable feedback when a QR code cannot be detected or decoded.
The proposed system can be further enhanced with real-time scanning, multiple QR
code detection, secure QR verification, malicious-link detection, scan history,
database integration, and Al-based image recognition. Thus, the system provides a
practical solution for fast and reliable QR code information extraction.

II1. System Analysis

System analysis is an important phase in the development of the QR Code Scan
Detection System. The analysis focuses on identifying the requirements for detecting
and decoding QR codes efficiently. Users need a simple interface through which they
can scan QR codes using a camera or upload QR code images. The system should be
able to identify the presence of a QR code in the input image. Image processing and
computer vision techniques can be used to locate and recognize QR codes. After
successful detection, the system should decode the information stored inside the QR
code. The extracted information should be displayed clearly to the user. The system
should also provide an appropriate message when the QR code is damaged, unclear,
or not detected. Scan history can be maintained to allow users to access previously
scanned information. The system should provide fast processing and reliable detection
under different image conditions. Security considerations should be included when
handling URLs and other sensitive information. The application should be simple,
responsive, and easy to use. Overall, system analysis helps identify the functional and
technical requirements needed to develop an effective QR code detection system.

Existing System

In the existing system, QR codes are commonly scanned using smartphone
applications, web-based scanners, or dedicated QR scanning tools. These applications
use the device camera to capture the QR code and decode the stored information.
Some systems support only basic QR code scanning and display the decoded content
without providing additional management features. Users may need to install separate
applications depending on their device or requirements. Detection accuracy can be
affected by poor lighting, blurred images, damaged QR codes, reflections, and
complex backgrounds. Some basic scanners may also have limited support for
uploaded images or multiple QR codes. Many systems do not provide detailed scan
history or organized storage of previously scanned information. Users may also
receive links or other data without sufficient verification or security warnings.
Traditional scanners generally focus on decoding rather than analyzing the safety or
type of the extracted content. These limitations create a need for a more efficient and
user-friendly QR code detection platform. The proposed system aims to provide
reliable scanning along with additional features for better usability and information
management.

Disadvantages of Existing System

o Some scanners require separate applications to be installed.
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e Detection can be affected by poor lighting.

e Blurred or damaged QR codes may not be detected.

e Complex backgrounds can reduce scanning accuracy.

e Limited support for uploaded QR code images.

e Some systems cannot detect multiple QR codes simultaneously.
e Limited or no scan history management.

e Basic scanners mainly focus only on decoding.

o Extracted URLs may not be checked for potential risks.

e Limited information about the type of decoded content.

e Some applications may contain unnecessary advertisements.
o Limited integration with databases and other services.

Proposed System

The proposed QR Code Scan Detection System is an application designed to detect
and decode QR codes from camera input or uploaded images. The system provides a
simple interface that allows users to scan QR codes quickly and conveniently. Image
processing and computer vision techniques are used to identify the QR code within
the input image. Once the QR code is detected, the system decodes the information
stored inside it and displays the result to the user. The application can support
different types of QR data, including text, URLs, contact information, and other
encoded content. It can provide clear feedback when the QR code is not detected or
cannot be decoded successfully. The system can maintain a history of previously
scanned QR codes for convenient future reference. Multiple QR code detection can
also be supported depending on the application requirements. Security features can be
added to identify potentially suspicious URLs or unsafe content. The system is
designed to provide fast processing and reliable results under different input
conditions. Its modular structure allows additional features to be integrated easily.
Overall, the proposed system provides an efficient, user-friendly, and practical
solution for QR code detection and information extraction.

Advantages of Proposed System

e Provides quick QR code detection and decoding.

e Supports camera-based scanning.

e Can support uploaded QR code images.

e Provides a simple and user-friendly interface.

e Reduces manual data entry.

o Displays decoded information immediately.

e Can maintain scan history.

e Can support multiple QR code detection.

e Provides feedback for invalid or unreadable QR codes.
e Can include suspicious URL detection.

e (Can work with different types of QR code data.

o Can be integrated with databases and external services.

IV. Methodology

The methodology describes the systematic approach followed for developing the QR
Code Scan Detection System. The development process begins by identifying the
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requirements for QR code scanning, detection, decoding, and result presentation. The
system accepts input through a device camera or an uploaded image containing a QR
code. The captured image is first processed using suitable image-processing
techniques to improve its quality. Operations such as resizing, grayscale conversion,
noise reduction, and thresholding can be applied when required. The processed image
is then analyzed using a QR code detection and decoding algorithm. The system
identifies the QR code region and extracts the encoded information from it. The
decoded data is validated and displayed to the user through the application interface.
If the QR code cannot be detected or decoded, the system provides an appropriate
error message. Scan details can be stored in a database to maintain scan history.
Security checks can be applied to URLs and other potentially sensitive content. The
system is tested using different QR code sizes, orientations, image qualities, and
lighting conditions. Finally, the complete application is evaluated for detection
accuracy, processing speed, usability, reliability, and overall performance.

System Architecture

The system architecture defines the structure and interaction between the major
components of the QR Code Scan Detection System. The architecture can consist of
the user interface layer, image acquisition layer, image processing layer, QR detection
and decoding layer, validation layer, database layer, and output layer. The user
interface allows users to select camera scanning or upload an image containing a QR
code. The image acquisition layer captures or receives the input image and forwards it
for processing. The image processing layer performs operations such as resizing,
noise reduction, grayscale conversion, and image enhancement when required. The
QR detection and decoding layer identifies the QR code and extracts the encoded
information. The validation layer checks the decoded content and can identify the
type of information, such as text or URL. A security module can analyze URLs for
potentially suspicious content when implemented. The database layer stores user
information and scan history when required. The output layer displays the decoded
information and scanning status to the user. Error-handling components provide
appropriate messages when detection or decoding fails. The modular architecture
makes the system easier to maintain, test, and extend.
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The QR Code Scan Detection System successfully provides a simple and efficient
solution for detecting and decoding QR codes from camera input or uploaded images.
The system enables users to scan QR codes and quickly retrieve the information
stored within them, such as text, URLs, contact details, and other supported data. The
use of image processing and QR code decoding techniques helps reduce manual data
entry and improves the speed of information retrieval. The system also provides
appropriate feedback when a QR code is not detected, damaged, or unreadable. The
scan history feature allows users to access previously scanned information
conveniently. Functional testing confirms that the major features of the system work
according to the expected requirements. The user-friendly interface makes the
application easy to operate for users with different levels of technical knowledge.
Overall, the proposed system demonstrates the practical use of computer vision
technology for QR code detection and information extraction. It can be useful in
digital payments, attendance management, ticket verification, authentication, product
identification, and event management. In the future, the system can be enhanced with
real-time multiple QR code detection, malicious URL detection, secure QR
verification, cloud storage, database integration, and Al-based image recognition.
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