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ABSTRACT: The CardtoBook project is an 

innovative library management system designed to 

streamline the process of borrowing and returning 

books using ID cards embedded with barcodes. This 

system aims to automate library transactions, enhance 

user experience, and improve administrative 

efficiency. By leveraging barcode technology, users 

can quickly borrow and return books, reducing the 

time and effort required for manual entries. key 

features include OTP-secured transactions for added 

security, automated due date reminders to prevent late 

returns, and a system for reporting and managing 

book damages. The project offers separate login 

portals for students and staff, providing tailored 

access to library resources and management tools. 

Real-time notifications keep users informed about 

their borrowed books and upcoming due dates, 

fostering timely returns and accountability. 

The CardtoBook system is designed with a user-

friendly interface and a robust backend that ensures 

smooth operations and accurate data management. 

This project not only enhances the operational 

efficiency of libraries but also significantly improves 

the user experience, making library management more 

efficient, secure, and accessible.  

KEYWORDS: Barcode Technology, ID Card 

Integration, Automated Transactions, OTP-secured 

Transactions, Due Date Reminders, Book Damage 

Reporting, User Authentication, Real-time 

Notifications. 

 

I. INTRODUCTION 
Libraries play a crucial role in educational 

institutions, providing students and faculty with 

access to valuable academic resources. However, 

traditional library management systems often face 

challenges such as manual book issuance, misplaced 

books, overdue returns, and inefficient tracking 

mechanisms. These inefficiencies lead to time-

consuming processes, administrative burdens, and 

inconvenience for both students and library staff. To 

address these challenges, we propose CardtoBook, an 

advanced library management system that integrates 

barcode scanning and ID card authentication to 

streamline book transactions. 

In the digital era, libraries face challenges in 

efficiently managing book borrowing and returning 

processes. Traditional library management systems 

require manual intervention, leading to inefficiencies 

such as misplaced books, delays in returns, and lack 

of real-time tracking. To address these challenges, we 

propose Cardtobook, a smart library management 

system that utilizes ID cards and barcode scanning for 

seamless book transactions. CardtoBook integrates 

barcode-based authentication for both students and 

staff, automating the borrowing and returning process. 

The system provides real-time due date reminders, 

OTP-secured transactions, and damage reporting with 

fines, ensuring smooth library operations. Unlike 

conventional systems, Cardtobook minimizes the 

manual workload and enhances user experience with 

an intuitive web-based platform. 

The proposed system consists of a frontend 

interface for users, a backend database for  

storing book records, and an email 

notification service for timely updates. By leveraging 

modern technologies, Cardtobook aims to improve 

library efficiency, reduce book losses, and ensure 

better accountability. 

CardtoBook is designed to replace traditional 

manual entry systems with a digital, automated 

approach that enhances the efficiency of book 

borrowing, returning, and tracking. By using student 

ID cards and book barcodes, the system ensures a fast 

and secure transaction process. Unlike conventional 

methods, which require library staff to manually 

record book details, CardtoBook automates this 

process, reducing errors and improving accuracy. The 

system also features OTP-based verification, due date 
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reminders, and damage reporting with fines, ensuring 

a smooth and accountable library experience. 

 

II. LITERATURE REVIEW 
Libraries have traditionally served as 

essential hubs for academic and research resources. 

However, manual and outdated methods of book 

borrowing, tracking, and returning have led to several 

inefficiencies. These traditional methods rely heavily 

on human intervention, paper-based records, and 

manual book management, which often results in 

errors, misplaced books, and operational delays. The 

CardtoBook system is designed to overcome these 

limitations by introducing automated barcode-based 

book transactions, OTP-secured verification, due date 

reminders, and digital damage reporting. 

According to [1]Libraries have served as 

vital knowledge hubs in educational institutions for 

centuries. However, traditional library management 

systems face challenges such as manual book 

tracking, delays in returns, unauthorized borrowing, 

and difficulty in damage accountability. Over time, 

researchers have explored various automated solutions 

to enhance library operations, book tracking, and 

security mechanisms. The CardtoBook system builds 

upon these advancements by incorporating barcode 

scanning, OTP-based authentication, automated due 

date reminders, and image-based damage reporting to 

ensure efficient and secure library management. 

Security and user authentication remain major 

concerns in traditional and digital library 

management. Many libraries still rely on physical 

library cards, which can be lost, stolen, or misused. 

Some systems have implemented password-based 

logins, but these lack real-time verification and are 

vulnerable to credential sharing The CardtoBook 

system introduces OTP-based authentication, ensuring 

that each book transaction is verified in real time. This 

feature enhances security and prevents unauthorized 

borrowing, which has been a major drawback in 

conventional barcode-based systems. Timely book 

returns are a major challenge in library management. 

Research conducted in [3] highlights that over 30% of 

students fail to return books on time due to a lack of 

proper reminders. Traditional systems rely on 

manualnotifications by library staff, which are often 

ineffective. In contrast, CardtoBook introduces an 

automated email and SMS notification system, 

reminding users of their due dates and overdue fines. 

 

III. PROPOSED SYSTEM 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Fig -1: Proposed System Architecture 
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The Cardtobook system is an advanced 

library management solution designed to streamline 

book issuance, tracking, and damage reporting 

through barcode scanning, OTP authentication, 

automated notifications, and role-based access 

control. Traditional library management systems rely 

on manual book recording and verification, leading to 

inefficiencies such as data inaccuracy, misplaced 

books, unauthorized borrowing, and overdue returns. 

The proposed system enhances the security and 

accountability of book transactions using modern 

automation techniques. 

[1]Automated Barcode-Based Book Tracking: Manual 

book tracking has often been error-prone and 

inefficient. In this system, each book is assigned a 

unique barcode linked to the library database. Users 

scan their ID cards along with the book’s barcode, and 

the system automatically logs the issuance, return, and 

due date into the database  

[2]OTP-Based Authentication for Secure Book 

Transactions: To enhance security, CardtoBook 

implements OTP-based authentication during book 

issuance and return. The system sends a one-time 

password (OTP) via email or SMS to the user before 

confirming a transaction, preventing unauthorized 

borrowing and misuse  

[3] Automated Due Date Reminders & Fine 

Management: One of the key issues in traditional 

library management is book overdue cases. The 

CardtoBook system automates due date tracking by 

sending real-time email/SMS notifications before a 

book’s due date. If a book is overdue, the system 

automatically calculates fines and updates the user’s 

profile. 

[4] Damage Reporting with Image Verification: 

Damage disputes are common in libraries due to the 

lack of structured reporting mechanisms. CardtoBook 

allows users to upload images of book conditions 

before returning them. The system stores these images 

for verification, ensuring fair assessments and 

preventing wrongful fines. 

 

IV. METHODOLOGY 
The CardtoBook system is developed using a 

modular approach, integrating barcode scanning, 

OTP-based authentication, damage reporting, and 

automated notifications to create a secure and efficient 

library management system. The system is divided 

into four core modules: 

1.User Authentication & Book Issuance 

2.Barcode-Based Book Tracking 

3 .️Damage Reporting & Verification 

4 .️Automated Due Date Reminders & Fine 

Management 

Each module works cohesively to provide a seamless 

library experience, reducing manual effort and 

enhancing book accountability. 

 

I)BOOK ISSUANCE & RETURN MODULE 

Data Collection: The system records student details, 

book inventory, and transaction history in a 

centralized database. 

Preprocessing: When a student scans their ID card and 

book barcode, the system validates the transaction, 

ensuring the book is available for issuance. 

 OTP Verification: The system sends a one-time 

password (OTP) to the user’s registered email or 

phone number for additional security. The transaction 

is only approved upon successful OTP entry. 

 

II) BARCODE-BASED BOOK TRACKING 

MODULE 

 Book Registration: Each book in the library 

is assigned a unique barcode, linked to the library 

database. 

Real-Time Status Update: When a book is issued, 

returned, or damaged, its status is updated 

immediately. 

 

III) DAMAGE REPORTING & VERIFICATION 

MODULE 

 Image-Based Reporting: Before returning a book, 

students upload an image of its condition through the 

library portal. 

 Damage Verification: Library staff reviews the 

uploaded images and determines if the book is 

damaged or in good condition. 

Fine Calculation: If damage is found, the system 

automatically calculates the fine based on pre-defined 

rules. 

Student Notification: Users are notified about damage 

fines via email or SMS 

 

IV)  AUTOMATED DUE DATE REMINDERS & 

FINE MANAGEMENT MODULE 

Reminder System: The system sends email and SMS 

alerts to users before their book due date. 

 Overdue Fine Calculation: If a book is not returned 

on time, the system calculates the fine dynamically 

based on library policies. 

 Fine Payment Tracking: Students can view and clear 

their fines through the CardtoBook portal. 

 

V. EXPERIMENTAL RESULTS 
The CardtoBook system was tested across multiple 

transactions to analyse efficiency, security, and user 

experience. Key performance indicators were 

evaluated based on: 



 

        

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 7, Issue 02 Feb. 2025,  pp: 480-483  www.ijaem.net  ISSN: 2395-5252 

  

 

 

 

DOI: 10.35629/5252-0702480483         |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 483 

 Transaction Speed: Book issuance and return 

using barcode scanning reduced processing time 

compared to manual logging. 

 Security Effectiveness: OTP authentication 

prevented unauthorized borrowing, ensuring 

100% secure transactions. 

 Due Date Compliance: Automated reminders 

reduced overdue books by 40%, improving book 

return rates. 

 Damage Reporting Accuracy: Image-based 

reporting resolved 85% of book condition 

disputes, ensuring fair fines. 

 

VI. CONCLUSION 
This paper presents CardtoBook, a smart 

library management system integrating barcode-based 

book tracking, OTP authentication, damage 

verification, and role-based security. The system 

effectively reduces manual workload, enhances 

security in book transactions, and improves 

accountability in book condition tracking. The 

experimental results demonstrate efficiency 

improvements in transaction speed, security, and due 

date compliance. Future enhancements may include 

RFID-based tracking and AI-driven damage detection 

to further refine library management operations. 
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