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Abstract- The Quick Response (QR) code has become a
critical link between the physical and digital worlds,
facilitating fast, contactless, and efficient information
exchange in various sectors like marketing, digital payments,
and authentication systems4. This project addresses the need
for a simple, customizable, and reliable QR code generation
tool5. The core objective is to develop an efficient, web-based
QR Code Generator that accepts various data types (URLs,
text, contact details, Wi-Fi credentials) and allows users to
customize the output before downloading it in standard
formats (PNG, SVG, PDF)66. This paper details the system
architecture, mathematical model, and algorithms used,
ensuring a robust and user-friendly solution”":

I. INTRODUCTION

A QR Code Generator is an application that converts
input data (like text or URLS) into a machine-readable, two
dimensional barcode®. The widespread adoption of mobile
technology has made QR codes an essential tool due to their
ability to store a large amount of information in a compact,
scannable format®®®. This project is motivated by the
increasing demand for fast and efficient information sharing in
the digital age'®. The project aims to develop a tool that
empowers users—whether individuals or businesses—to
effortlessly create scannable QR codes™.

Il. LITERATURE SURVEY

The literature review highlighted that while existing
QR code tools facilitate fast information retrieval, they often
suffer from disadvantages like requiring an internet
connection to function or scan online links!?21212121212
Furthermore, some existing solutions have poor user
interfaces, limited customization, or intrusive
advertisements'. The reliance on a smartphone with scanning
ability can also be inconvenient for some users®. This project
aims to overcome these limitations by focusing on a user-
friendly interface, diverse customization options, and support
for various data formats®sS.

Il. MOTIVATION AND OBJECTIVES

3.1 Motivation The primary motivation is the need for a
fast, contactless, and efficient information-sharing
mechanism in the current digital landscape®®. QR codes
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provide instant access to data through simple mobile
scanning®’. The development of this generator is driven by the
goal to provide a tool that is easy to use and capable of
supporting the diverse data requirements across various
industries, from digital payments to educational content*é.

3.2 Objectives

The main objective is to develop a simple, efficient,
and user-friendly tool that allows users to generate QR codes
from multiple input data types, including URLs, plain text,
contact details, and phone numbers?®,

IV. PROBLEM STATEMENT

In the context of growing digital information sharing,
the adoption of QR codes is limited by the deficiencies in
existing generation tools?. These limitations include:

e Poor user interfaces 2

e Limited customization options for color, size, and
error correction 2

e Concerns regarding privacy due to intrusive ads in
some tools 2

e Lack of support for diverse data formats (e.g., Wi-Fi
credentials) 2

The project proposes to solve these issues by
developing a system with rich customization features and a
clean, responsive design?2°,

V. PROPOSED WORK AND SYSTEM
ARCHITECTURE

The proposed system is a user-friendly web
application designed to generate customizable QR codes?.

5.1. Key Features

e Support for various data types (URL, text, contact,
Wi-Fi)?.

e Customization options for color, size, and error
correction?®,

e Download options in multiple file formats: PNG,
SVG, or PDF?,
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e Responsive design for seamless mobile and desktop
use’,

5.2. System Architecture
The system follows a clear workflow:

1. User Input: Data is provided via a Form/UI5L,

2. Input Validation: The system checks the data type
and format®.

3. QR Code Generator Module: A library (e.g.,
grcode.js or Python grcode) processes the validated
data®.

4. QR Code Rendering Layer: The generated matrix is
displayed on the screen using Canvas or an Image
Element,

5. Download/Share Options: The final QR code can be
exported (PNG, SVG, PDF)*.

VI. ALGORITHMS AND MATHEMATICAL MODEL
6.1. Algorithms
The core generation process involves several steps®®:

1. Data Encoding: The input (text, URL) is converted
into a binary format using a suitable mode (Numeric,
Alphanumeric, Byte, etc.)¥.

2. Error Correction: Reed-Solomon algorithm is used
to add error correction data, which allows the code to
be scannable even if partially damaged?®.

3. Structure Finalization: A mask pattern is applied to
the final matrix to prevent patterns that are difficult
for scanners to read*®.

4. Rendering: The final binary matrix is rendered as a
black-and-white square image*°.

6.2 Mathematical Model

The system ($S$) can be formally defined as a set of inputs,
processes, outputs, and functions:

$$S =\{I, P, O, R\}$%
. Input ($1$): Data to be encoded (text, URL,
contact info)*.
. Process ($P$): Set of functions applied: $P
= \{\text{Encode},
\text{Error\_Correction},
\text{Masking},
\text{Matrix\_Generation}\}$*2.
. Output ($03$): QR Code in image format
(PNG, SVG)*®,
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. Functions ($F$):

o S\text{Encode}(d) \rightarrow

\text{Converts data } d \text{ to binary}$ *

o S\text{EC}(b) \rightarrow
\text{Adds error correction to binary data } b$ *°

o S\text{Mask}(m) \rightarrow

\text{Applies mask } m \text{ to avoid

patterns}$ 46

o S\text{Generate}(\text{matrix ~ })

\rightarrow \text{Builds the final QR code

grid}$*

QR Code Generator System Architecture
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VII. CONCLUSION

QR codes are a powerful tool for modern
communication and data sharing. The developed QR Code
Generator offers a convenient, efficient, and customizable way
to create and share information. By providing diverse
customization and reliable output formats, this tool serves both
personal and professional needs, effectively bridging the
physical and digital interactions.
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