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Abstract: 

The Internet of Things defined as interconnection of uniquely identifiable embedded computing devices within the existing 

infrastructure. In  the near future the world  will be overlaid with communication of embedded devices creating a “Smart  World” . The 

world is drenched in the internet and now the Internet of Things is also gaining a lot of attention. But the application of the internet 

technology in library management is at its infancy. Though barcode or RFID based library management system has emerged 

successfully in the recent past, it has its own limitations. The proposed system is based on the NFC technology where NFC tags a re 

embedded on the books and on the user cards and NFC readers are used to read these tags for proper, efficient and theft controlled 

operation of libraries. Th is system uses user’s own smart phone along with separate handheld reader to view the entire book 

informat ion available on a PC. The library data can be used while sitting from home via IoT. One of the major goals of this Internet 

based “Smart Library System” is simplifying the user’s task of searching for the books and issuing books. 
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I.INTRODUCTION 

 

The present barcode dependent Library management system 

uses various options like which captures the code markers set 

on the spine of the books arranged in the library. The major 

drawback of this system is that it is image dependent and 

without proper lighting and other such factors, it would put a 

load on the users. Further, the code markers can be set on the 

spines of the books only if the spines are broad enough. The 

readability of the barcode can be impaired by dirt, moisture, 

abrasion, packaging etc. A major difficulty in the present RFID 

based library system is that RFID technology finds its 

application only in the issuing and returning part of the library 

system. The present system does not provide any assistance to 

the user to track the book right to its rack. Th is paper proposes 

NFC based library  management system that would allow fast 

transaction. NFC tags, which will use as a student id and book 

id, which will scan by handheld reader, consist of Arduino 

Nano processor, RFID-Rc522, Bluetooth Sensor HC 05. Most 

of the drawbacks associated with the bar-code technology will 

be overcome using the proposed system. Near Field 

Communicat ion (NFC), technology is a short-range high 

frequency wireless communication technology that enables to 

exchange the data between devices over about a 10 cm d istance. 

NFC is an automatic identification technique used for the fast 

transaction of books, journals or DVDs using NFC tags and 

readers. The NFC technology helps in fast issuing, returning, 

and reissuing of books. The technology helps in direct 

transaction of informat ion from the tags to the PC of the 

lib rarian. NFC operates at 13.56 MHz and transfers data at up to 

424 Kbits/second. The NFC tags are placed into the books and 

are available for detection. The handheld readers since they 

have a wide read range unlike bar code readers have the 

capability to read the tags even when they are embedded within 

the books. These tags can able to store book informat ion like 

rack number, accession number, book number, author 

informat ion etc., but the bar code technology is limited to only 

the identificat ion number. The NFC based library management 

system facilitates the fast issuing, reissuing and returning of 

books with the help of NFC enabled modules. Whenever we 

will scan those NFC tags, it directly provides the book 

informat ion to the library management system, so it does not 

need the manual typing. The informat ion is read by a handheld 

reader, which rep laces the standard barcode reader commonly 

found at a library's circu lation desk. In practical applicat ions of 

using NFC technology, a tag is attached to an object used to 

identify the target, when the target object scan using the 

handheld reader can read the tag and the reader builds up the 

connections, the tag sends its information to the reader, such as 

unique code and other data stored on, and then sends to a host 

computer so as to complete the whole information processing. 

 

II. SYSTEM DES IGN 
 

A.Concept  

The NFC tags attached to each book so it would uniquely 

identify and Students ID cards are NFC card so communication 

will be done wirelessly. There will some computers allocate to 

user for use. In exiting library system, when user try to find the 

book, which is useful for h im/her, so he need to open each and 

every book to see its book content. Therefore, this will be time -

consuming process sometime. In  our proposed system, user need 

to scan book ID and informat ion about the book that will be 

book index, book abstract or book PDF copy will appear on 

computer screen. Therefore, at a time they can scan so many 

books and compare which book is more preferab le. After finding 

which book is best, user need to scan his/her ID and there will be 

option available for issue the book and on clicking that button 

book will be issued by user. Therefore, there is no need to stand 

in long queue for issuing book and librarian’s work gets saved.  

User can access his/her account using any internet enable device 

and able to search for the book using book’s unique Id, its author 

 

Research Article                                                                                                                             Volume 7 Issue No.4  



International Journal of Engineering Science  and Computing, April  2017         10022                                                                       http://ijesc.org/ 

 

or its name and access its informat ion. The lib rary data can be 

used while sitting from home v ia IOT. All e-books stored on the 

system will be available for the study even when sitting at home. 

Librarian will return the book using handheld reader and keep 

eye on calculating fines. Librarian will update book information 

and its location also.    

 
Figure.1. Block Diagram  

 

B.Components  

NFC Cards:  

 
Figure.2. NFC cards  

 

NFC tag usually consists of EEPROM, processor or 

microcontroller unit, anti-collision algorithm, authentication and 

cryptographic mechanis m, RF interface circu it, RF antenna 

operating at 13.56MHz etc. There are different types of tags 

developed based on various applications of use such as type-1 

tag, type-2 tag, type-3 tag, type-4 tag and type-5 tag (known as 

Mifare classic tag). Following are the generic parameters 

of NFC tag considered during selection process:  

 

• NFC Tag can be either active or passive device. 

 • Memory storage limit  

• speed of operation  

• Data access mode read/write or read only.  

• Collision mechanism  

• price  

 

RC522 NFC Reader Module 

 
Figure.3. RC522 NFC Reader  

NFC RC522 is the high-integrated RFID card reader which  

works on non-contact 13.56 MHz communication, is designed 

by NXP as low power consumption, low cost and compact size 

read and write chip, is the best choice in the development of 

smart meters and portable handheld devices. MF RC522 use the 

advances modulation system, fu lly  integrated at 13.56 MHz with 

all kind of positive non-contact communication protocols.  

Support 14443A compatib le answer signal. DSP deal with 

ISO14443A frames and error correction. Furthermore, it also 

supports rapid crypto1 encryption to validate NFC series 

products. MFRC52 supports NFC series higher speed non-

contact communicat ion; duplex communicat ion speeds up to 424 

kb/s. As a new family member in 13.56MHz RFID family, 

MFRC522 has many similarities to MF RC5200 and MFRC530, 

and has more new features. This module can fit d irectly in hand 

held devices for mass production. Module use 3.3V power 

supply, and can communicate directly with any CPU board by 

connecting through SPI protocol, which ensure reliab le work, 

good reading distance.  

 

Specifications  

• Voltage: DC3.3V  

• Operating Current: 13-26mA  

• Idle Current: 10-13mA  

• Sleep current: <80uA  

• Peak Current: <30mA  

• Operating frequency: 13.56MHz  

• Dimensions: 40mm *60mm  

• Module Interface SPI Data Transfer Rate : 

Max.10Mbit/s  

• Card Reading distance: 0~30mm (NFC1 card)  

Arduino Boards  

 
Figure.4. Arduino Nano  

 

Arduino is an open-source electronics platform based on easy-to-

use hardware and software. Arduino boards are ab le to read 

inputs – light on a sensor, a finger on a button, or a Twitter 

message – and turn it into an output – activating a motor, turning 

on a LED, publishing something online.You can tell your board 

what to do by sending a set of instructions to the microcontroller 

on a board. To do so you use the Arduino programming 

language (based on wiring), and the Arduino Software (IDE), 

based on processing. The Arduino Nano can be powered via the 

Mini-B USB connection, 6-20V unregulated external power 

supply (pin 30), or 5V regulated external power supply (pin 27). 

The power source is automatically selected to the highest voltage 

source. The Arduino Nano has a number of facilities for 

communicat ing with a computer, another Arduino, or other 

microcontrollers. The ATmega328 provide UART TTL (5V) 

serial communication, which is availab le on digital p ins 0 (RX) 

and 1 (TX). 
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Technical S pecification  

 Microcontroller: ATmega328 

 Architecture: AVR 

 Operating Voltage: 5V 

 Flash Memory: 32KB of which 2 KB used by 

bootloader               

 SPAM: 2KB 

 Clock Speed: 16MHz 

 EEPROM: 1KB 

 

HC 05 Bluetooth Module  

 
Figure.5. HC 05 Bluetooth  

 

This module enables you to wireless transmit and receive serial 

data. It is drop in replacement fo r wired serial connections 

allowing transparent two-way communicat ion. You can simply 

use it for serial port replacement to establish connection between 

MCU or embedded project and PC for data transfer. Th is board 

operates on 5V and has LED indicat ion and 3V regulator on-

board.  

 

Features  

 5V power operation  

 UART interface  

 10 meters range   

 Minimum External Components  

 Status LED  

 

Applications  

 Wireless Telemetry  

 Remote Data Logging  

 Robotics  

 Sensor networks  

 Remote programming  

 

Specifications  

 Bluetooth Protocol v2.0   

 Range 10meters   

 Modulation: GFSK  

 Rate: 2.1Mbps (Max)/160kbps (a sync); 1Mbps 

(Sync)  

 Authentication and encryption  

 Module only Power Supply: +3.3 VDC 50Ma 

 Operating Temperate: -20C to +55C  

 

Handheld Reader:  

Using above components this handheld reader is constructed to 

read NFC tags.  

 
Figure.6. Handheld Reader  

 

C.Implementation  

The process involved is div ided into five modules that are 

described as follows: 

 

1. Initial Setup :  

Whenever a new book is acquired by the library, the NFC tag is 

fixed inside a book's back cover and this tag stores the 

informat ion like Book id. The detailed informat ion regarding the 

book is also fetch from the cloud database. The cloud database 

also stores all informat ion for indiv idual student of the library. 

Each student also has registered NFC cards, which is giv ing after 

admission process. These cards store the information like student 

id number, address, roll no, name, branch etc. Student’s  will 

validate through NFC cards. 

 

2. Login process  

The librarian has the special privilege of having a unique 

username and password for controlling the whole process of the 

NFC based library management system. The LOGIN dialogue 

box appears as soon as he powers on the system. The librarian 

then enters the corresponding username and password and 

enables the system for further usage.  

 

 
Figure.7. Login page for Administration  

 

3. User Interface :  

Student or members simply p lace their ID card on the NFC  

Handheld Reader and then login to a Self-account to borrow 

materials, browse the lib rary, review their history, and return 

materials.  

 

 
Figure.8. User Interface  
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4. Issue Process  

When student wants to issue a book, he/she simply scan the 

his student id card  in  front of Handheld reader and then scan 

book the selected book to be issue in front of reader and 

book is automatically issue by student. Finally, a message is 

display informing the student that the Book issued 

successfully.   

 

 
Figure.8. Book Issued   

 

5. Return Process  

When student wants to return books, admin simply p lace the 

book again in front of the handheld reader and then scan his 

student id card using same handheld reader. After scanning 

book id and student id are display on the Blue Connect IOT 

Systems and then click on the Return button. Finally, a 

message is display Book returned successfully.  

 

 
Figure.9. Book Return  

 

6. Librarian Interface    

Admin  can update the database informat ion such as book 

location, student’s portfolio, and entries of new books. Admin 

can also do the fine calculation.  

 

 
Figure.10.Admin can also do the fine calculation 

 

7. Fine calculation  

When a student wants to return books, he simply scan the 

student id again NFC Handheld Reader then click on  return 

button and the books are automatically  return against the student 

name. For this the student during the time of returning the book, 

lib rarian tells the student if any fine is applicable to that student.  

 

III. ISS UES AND CHALLENGES   

 

1. While creating a Library management using the 

propose concept following issues and challenges can arrive:  

2. Proper synchronization of both hardware and software 

to get the user friendly and accurate result.  

3. Constructing the hardware handheld circuit.  

4. Sensing the tags and reading via reader and to get the 

appropriate output on the system screen.  

5. Compatibility in between tags and readers is important 

along with the required frequency and other parameters.  

6. Manipulation is more important, once we get the 

present data like interfacing  and presenting data to the 

user/student as per their requirement.  

7. Ensure the internet speed for the fast and accurate 

process which gives the rapid and specific output to the user 

(time consuming).  

 

IV.CONCLUS ION 

 

In this paper, we have implemented library management system 

using IoT. This system speed up the issuing process which will 

be done by student. We have used NFC tags place on the book 

to communicate with handheld reader. Student can interact with 

the library server to check whether the books are available or 

not and also provide all book informat ion. The system also 

enhances the availability of the books (eBooks).  Future work 

corresponds to locating the book more accurately. This might 

use techniques like BEACON technology which will reduce the 

hardware complexity. Also there is scope for progress in the 

security system.  
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