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Abstract: A library is a collection of sources of information and 

similar other resources, which is made accessible to a defined 

community like Educational Institution and Organization for 

reference or borrowing. Radio Frequency Identification (RFID) 

is an underlying system of Library management system (LMS). 

Android app for Library Automation is used for managing 

software, monitoring and controlling the transaction in the 

library. A Library includes books, question paper, newspaper, 

journals and previous year’s project details etc. This paper 

mainly deals with the description and evolution of library system 

and their disadvantages over centuries in the different part of the 

world. The source of information in an Institution is a Library. 

Here Librarian plays a very important role in managing the 

Library functions such as adding new students, book data, date 

of issuing and returning the book and entering all the relevant 

details of the books etc. For this the student has to wait for his 

/her turn as Librarian enters data student by student. Thus, it is 

very time consuming process and costly because of high 

manpower requirement. This paper mainly focusses on the basic 

library operation and some added features like view total books, 

view available books, updating information, searching books and 

a facility to request and return of books and some alert systems. 

The system is an Android App written for smart phones, 

designed to help the users to maintain and organize Library 

Management System. 

Index Terms- Android, RFID, GSM, Arduino. 

I. INTRODUCTION 

 library is a huge collection of sources of information 

which is made accessible to the users of that 

Organization or Institution. Android application is developed 

using web technology in Online based library management 

system, which focuses on basic operation like adding new 

members, adding new books, updating the arrival of borrowed 

books and as well as new books, searching books and alert on 

fines using GSM service. Library provides many resources 

like books, question paper, newspaper, journals and previous 

year’s project details and magazines etc., the information in a 

library can be in a physical form or in a digitized form. In 

olden days the access to library resources was usually done in 

the library room, so the users had to wait in a line for their 

turn to borrow the books. The advancement in technology has 

made the access of library resources online. This provides an 

efficient use of technology by eliminating the rigorous paper 

work to be done. Initially the invention of computers in library 

eliminated the paper work to be done, then came the internet 

which provided a feature for storing data centrally and making 

it accessible by the users. Since the data stored is centralized 

one can access it through online. The mobile phones provided 

the mobility of data. Initially mobility platforms were Bada, 

Flash U, and Symbian etc. Later for easy user interface, better 

response time and faster access Android operating system was 

introduced by Google. Android is an open source platform 

based on Linux Kernel. In the present era, android has become 

a popular platform. Android operating system is mainly 

designed for smart phone and tablet devices, to provide 

improved book recommendation, novel reading services and 

exchanging of information, user personal preferences were 

taken into consideration. This Library access system 

application, developed by using Android uses SQLite 

Database. This application provides access to library account 

to check the availability of books and if not available 

requesting a book, downloading some resources like journals, 

previous year question paper and previous years’ project 

details. Here we create a VPN (Virtual Private Network) for 

library with RFID that exist only between college library i.e. 

PC of Library Admin and the users that is students. The 

students will be interacting with server through their android 

mobile phones. The software on the server side will be in java 

and user’s side is android application.  

As the RFID system arose in the market, the barcode system 

slowly got replaced by the RFID technology. The RFID tag 

does not have to be visible during detection. It can be read 

even when it is embedded in an item, such as in the cardboard 

covered book or in bags and the packaging of a product, thus 

by this theft detection was easy. It can also store data such as 

version number, publication details, book number, author 

information etc., but barcode is limited to just an identification 

number.So due to the drawback of barcode system, RFID 

came into existence and changed the whole scenario of the 

library system to easy and less time consuming. 

     GSM is the most popular standard for mobile phones in the 

world. Global System for Mobile Communications is a 2nd 

Generation cellular mobile system. Global System for Mobile 

(GSM) is a second generation cellular standard developed to 

categorizes Voice services and data delivery using digital 

modulation. The main application of GSM in our project is 

that it provides Support of Short Message Service (SMS) for 

Alert system. A GSM modem is a wireless modem that works 

with a GSM wireless network. 
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II. RELATED WORK 

1. Ashutosh Tripathi & Ashish Srivastava proposed “Online 

Library Management System” in Feb2012. This system was 

developed injava which mainly focused on basic operations in 

library. This proposed system provides facilities to the student 

to search the required books. This system is a windows 

application written for 32-bit windows OS, designed to help 

users maintain and organize their library. 

Advantages: It provide user friendly interface forboth 

beginners and advanced user, so easy and fast access touse for 

beginners and advanced users. Disadvantage is to managing 

the library by manually at librarian side. 

2. C. Srujana, B. Rama Murthy, K. Tanveer Alam, U.Sunitha, 

Mahammad D.V, P. Thimmaiah, proposed “Development of 

RFID Based Library Management System” inJune2013. RFID 

(Radio Frequency Identification), it is an automated 

identification technique used for fast transactions of books 

and journals. This system is based on the high frequency DLP 

RFID1, Read/Write having the frequency range is up to 

13.5Hz. The database for this system is maintained with 

MySQL using MATLAB, which stores detailed information 

about the books.  

Advantage: It provides intelligent and effective services to 

both librarian and student such as remainders for due dates 

which allows users to submit the borrowed books and other 

materials in time. This RFID technology also provides users 

spend less time waiting in checking out lines by using Self 

Check in Check out systems. Disadvantage is it’s too difficult 

to handle and operate and high initialization Cost. 

3. Shane Curran proposed “Libramatics” on July2012. 

Libramatics based in Dublin, Ireland is a Cloud-based library 

management service provider. Libramatics retrieves books 

information such as title, author name, publisher details and 

even abstract automatically based on its ISBN codes. 

Libramatic turns a Smartphone’s camera or by using USB 

barcode scanner, allows librarian to get information about the 

books such as author information, details of user’s who 

borrowed book and locate specific titles on their shelves 

without having to squint or type in any numbers by hand.   

Advantage:  The use of online library management system has 

increased drastically since the evolutionary rise in the “Cloud” 

technology and based on an ISBN codeit allows librarians to 

circulate books. Disadvantage is when importingstudent lists, 

libraries need to email Libramatic file with the name of their 

students, which some libraries may not feel comfortable doing 

for privacy reasons. 

4. CERN Document Server Software Consortium proposed 

“Invenio” in November 2012.Invenio is an open source free 

software package suite enabling and providing the tools for 

managing their own digital library on web. A simple Digital 

library can vary immensely in size and scope, and focused on 

the collection of digital objects. Digital Objects includes 

visual material, electronic media formats and this electronic 

content may be stored locally, or accessed remotely via 

computer networks, it is a type of information retrieval 

system.  

Advantage: It is a web based and written in Python 

programming language. Disadvantage is lack of Security and 

finding a particular book consumes lots of time. 

5. Verus Solution implemented “NewGenLib” inMarch2005. 

NewGenLib, stands for New Generation Library is an 

integrated library automation system. NewGenLib was 

declared Open Source Software under GNUGPL License by 

Verus Solutions.The functional modules are completely web 

based and uses Java Web Start Technology. Every user’s 

Smartphone becomes his/her own circulation desk. Users can 

Check-out and Check-in their books using their Smartphone.  

Advantages: The NewGenLib is platform independent and can 

be installed on Linux and Windows operating systems. Also 

provides No Restriction on use and Low Cost. Disadvantage 

is too time consuming and no more than one user can access 

theinformation at same time. 

 

 

 

 

 

 

Fig 1. Architecture diagram 
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III. PROPOSED SYSTEM 

A. SYSTEM ARCHITECTURE 

Smartlib using RFID and Android, we are creating a Virtual 

Private Network (VPN) for Library that will exist only 

between College Library and the Students studying in the 

same College. Here in this network the Server will be the PC 

in the Library i.e. Admin PC and Client will be the Students 

who will be interacting with the Server through their Mobile 

Phones. The software on the Server Side will be scripted in 

java and Student’s Side will be an Android Application. 

Architecture diagram in Fig 1, it consists of librarian and 

student where   librarian   is   directly   connected   to   

database   server. Students    have    their    android    phone    

on    which    library management   application   is   installed   

through   which   they interact with book database without 

going to library. 

In 1969RFID (Radio Frequency Identification) technology 

was invented and it is the latest technology to be used in the 

libraries used for a combination of automation and security 

activities like maintaining of documents inside the library. 

RFID system carries data in suitable transponders, generally 

known as tags, and retrieve data by machine-readable means, 

at a suitable time and place to satisfy particular application 

needs. RFID is a combination of radio-frequency and 

microchip. RFID chips are smaller and smarter to the point 

where they can be added in any kind of document and can be 

read and updated from a distance. The data capacities of a 

transponder normally range from a few bytes to several 

kilobytes. Reader also known as passive tag or from of battery 

that is incorporated in the tag which is also known as 

Active/Semi-active tag are used as power supply to the 

transponder. 

The concept of RFID simplified the use of an electronic 

barcode and can be used to identify, track, sort or detect 

library books. Hardware, software and RFID labels are used in 

this system to provide greater customer service to their users. 

The information contained in the tags affixed to library 

materials is read using radio frequency technology regardless 

of item orientation or alignment and the information is 

matched to the information stored in sever for easier and 

faster charging and discharging of documents, security of 

materials, inventorying, stock verification and self-handling 

for efficient document tracking purpose. In order to save the 

time of the users, by coming to the libraries in search of books 

which is not available, we have made use of the Android 

phones which contains all the information about the books on 

the PC of Admin. This will be helpful for the users to search 

the details of the book in the library. It allows fast transaction 

flow and will make easy to handle issue and return of books 

from library without much intervention of manual book 

handling which benefits by adding security. 

 

IV. SYSTEM DESIGN 

A. RFID Model: 

Libraries are the source of knowledge. In libraries a thousands 

of books are available so the process of searching any book is 

very time consuming. 

To reduce this efforts of users we are introducing our project. 

So we can easily view book availability and total quantity of 

books available. This project is very essential in digital 

library. When RFID tags are embedded into book then it’s not 

visible for detection. An RFID tag is an object that can be 

applied to or incorporated into a product, animal, or person for 

the purpose of identification and tracking using radio waves. 

Beyond the line of range of the reader some tags can be read 

from several meters away. The basic RFID system consists of 

three components a) An antenna or coil b) A transceiver(with 

decoder) c) A transponder (RF tag) here the most commonly 

used RFID kit Mid-Frequency (900 KHz to 1500MHz). This 

kit ranging from 5ft to 90ft. the cost of the system is based 

according to their ranges. 

 

Fig 2. RFID System 

The antenna emits radio to activate the tag and write data to it. 

Antennas are the conduits between the tag and the transceiver, 

which controls the system’s data acquisition and 

communication. Reader’s activation signal is detected when 

an RFID tag passes through the electromagnetic radiation 

zone. The reader decodes the data encoded in the tag’s 

integrated circuit (silicon chip) and the data is passed to the 

host computer for processing. 

 

Fig 3. RFID Antenna 
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Fig 4. RFID Tag 

A microchip containing identifying information and an 

antenna that transmits this data wirelessly to a reader is 

comprised in RFID tags or Transponders At this data 

wirelessly to a reader. The chip will contain a serialized 

identifier, or license plate number, that uniquely identifies that 

item. The a RFID tag the amount of data storage can vary, 

ranging from 16 bits on the low end to as much as several 

thousand bits on the high end. 

 

Fig 5. Working in RFID 

 

Fig  6. Block Diagram of working of RFID, Arduino and GSM 

B. GSM Model: 

GSM: Global System for Mobile communication. It is a 

wireless modem that works with a GSM wireless network. 

Dial up modem send and receive data through radio waves. In 

order to operate, GSM modem requires a SIM card from a 

wireless carrier. A GSM modem can be a PCMCIA Card. 

GSM modem can be controlled by AT Commands of PC. 

GSM is used for call management system in 

telecommunication field. Here we show the connection in 

between GSM and Atmega 232. GSM frequency range is 

900/1800 MHz. 

 

Fig 6. GSM is connected to ATMEGA 

This project is completely based on GSM and RFID module. 

First we send the message to GSM modem. GSM is operating 

on the RS232 and Arduino is operates on TTL series. So for 

interface this two devices we need ICMAX232 as a level 

converter. 

 

Fig 7. Interfacing of GSM modem 

V.WORKING 

Among the various technological devices and systems, Global 

System for Mobile Communication (GSM) is believed as an 

efficient and fast enough technique that can perform efficient, 

real time object identification and fast reporting. RFID 

technology facilitates automatic wireless identification using 

electronic passive and active tags with suitable readers. To 

improve the library facility automation, we proposed a module 
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which has RFID reader in addition, general library software 

with GSM support. 

Algorithm for searching and requesting book and other library 

resources. 

Enter USN 

Request for OTP 

Login 

Search Books 

Books=i 

For i=0, i<2 increment i++ 

If i is available  

Borrow the book  

Else 

Request it for availability notification 

End if 

End for 

Search journals, Question paper, Project 

If available 

Download it 

Else 

Display, search result is not found 

End if 

 

When the user tries to login for the first time by his USN 

number, he gets an OTP (One Time Password) to his 

registered number through which he can login by using the 

OTP as his password then latter on he can change it. This is 

done to check whether authorized user is logging in i.e., the 

data in the database should match the user data while logging 

in. After login he can check his profile and can check the 

availability of books, journal, previous years question papers 

and project details. If required book is not available, then he 

can request the book to the admin by sending him the request 

message by clicking on the required book. The message is 

accepted by the microcontroller of Arduino Mega 2560. 

Arduino sends that message to RFID reader through level 

converter. RFID reader passes the signal towards RFID card. 

RFID card accepts that signal and reads the message in which 

we send the code of book which we want. This code is again 

send Arduino board. By this we can keep a count of books in 

the library. 

 When the requested book is returned to the library the user 

gets an automatic message through GSM that the requested 

book is now available. If he wants to check for the journals, 

previous years question papers and project details, he can 

search the required resource and by one click he can 

download the paper. The downloaded paper will be stored in 

the internal storage of his android phone. There will be an 

alert message for the fine to be paid for the borrowed book 

which is not returned on time that is within 15 days from 

borrowing. The fine will increased by 2Rs every day on the 

exceed of given date. The alert message will be send to him 

daily to notify him about the fine detail for the book be 

borrowed. 

VI. CONCLUSION AND FUTURE ENHANCEMENT 

Today’s library RFIDs are very suitable for library application 

since they have longer read ranges. Although RFID 

technology has matured and offers an ideal solution for 

libraries to replace their barcodes. In this project we designed 

alert system module about Library book availability and 

library dues. This paper gives an optimized solution using 

RFID and GSM mobile technology. All the library related 

problems are almost solved. In developed countries like USA, 

England, German and Japan RFID and GSM technologies are 

widely used for online library management system. The 

proposed system is low cost. Here mobile phone are used by 

each user so that the user will be authorized and time 

consumed by the user and the librarian will be reduced to 

some extent. A GSM modem is used for sending message to 

the user regarding the availability of books, last due date of 

returning the book and the fine to be paid if the book is not 

returned before the due date. The system will help to reduce 

the waiting time of users in queue for issuing and returning of 

books in the library. 

Our future work is to design a complete college automation 

system using RFID, GSM and web enabled services. 
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