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Abstract— This project provides the better service at input 

and output of library. In this system the user’s data base is 

stored to know information about books and users. Here 

robotic arm is used for pickup and place the books with the 

help of barcode reader and IR sensors. Motor is used for 

movement of robotic arm. The RFID tags are used for 

recongnization of book. To give command the controller 

software is used. Using GUI the availability of books are 

checked, information is transferred through Zigbee.  The 

RFID tags are used for reorganization of book and when it 

not recognized then this situation is notified to library system. 

The main aim of this project is library automation, automatic 

easy issuing the books with reducing time. 

Key words: RFID, Aurdino, Zigbee, IR Sensors, GUI, Motor, 

Visual Basic 

I. INTRODUCTION 

A. What is Automation 

The term automation is introduced used first D.S Harder in 

1936. He defined it as, automation is handling of parts 

progressive production processes. Since the term has been 

applied to wide variety of automatic machinery and automatic 

systems and action for human efforts of intelligence. 

 We know that, the library collection of information. 

It provides invaluable service to its members. Nowadays the 

members are increased day by day in the library. So very large 

numbers of books with very large number of readers of their 

books. So managing the library is very difficult task for 

librarian. Also the numbers of readers are increased, so for 

getting books location required to search and get from it 

requires more time. Also the returning and issuing books and 

place this cards in specific book which again very difficult 

time consuming task for librarian. 

 Nowadays this drawback is overcome by computer 

programs. The proposed work of automatic library system is 

done by computer a program that gives authentication to all 

library users with their ID and password with their personal 

account information, which include number of books issued, 

date of issue, date of return etc. With the help of these sources 

we develop new system to manage that returning and issuing 

automatically. Again books’ searching is also time 

consuming task in large libraries where large numbers of 

books present. So by using robotic arm with barcode reader 

and RFID tags used for book number and then pick up and 

place the required book. 

II. BASIC METHODOLOGY 

A. Scope 

The automatic robotic library system has wide scope in 

library application. The most popular application is college 

library or large library in which there are large number of 

members or readers. Also this application reduces the time 

consumption of librarian and reduces the complexity for 

finding and managing the books. Also this system includes 

robotic arm to pick up and place required book. The proposed 

system of robotic library system as per proposed block 

diagram shown in fig. 

 
Fig. 1: General Block Diagram of Robotic Library System 

 The methodology adopted is illustrated in following 

block diagram. It has major components namely, Zigbee or 

Wi-Fi, Arduino, RFID Trans receiver, IR sensor and robot 

arm. 

 When we enter in library, first we have to create an 

account in library and login to the account. Then the system 

will check the borrowed and issued book on users account. If 

he is liable to issue a new book then he will get new window 

of library database with book names and numbers. After that 

he will enter the book number and this book number 

information is provided to Arduino through Zigbee or Wi-Fi 

module. 

 Then the signal is given to robotic arm through 

Arduino. Then the robot starts checking RFID tags of every 

book sequentially one by one by using RFID reader on the 

robotic arm. It checks the book number of each book with the 

given input book number. If the book number is not matched 

then it will gives notification to user side. If the number of 

book is matched with given book number, it will pick and 

placed at the destination. 

 At the all working stage of project it is necessary to 

known the hardware and software techniques. 

B. Hardware based Technique 

In hardware we use robotic arm with different movement 

techniques are as follows: 

1) Pick & Place 

The pick and place technique is used for robotic arm to pick 

the book and placed at desired place or location. There are 

many pick and place systems, one of them is by using wheels 

pick and place system which can be easily moved from one 

place to another. A pick and place system can be easily 

operated and also it provides better output. But the pick and 

place system used only for left, right, up and down position 

or direction. In this system gripper is used for movement of 

robotic arm to pick and place an object at correct location.[6] 

2) Robotic Arm with a Clamp 

In the clamp mechanism, firstly object is sensed and 

instructions are send to the controller. The motors are used to 

provide control signals. Then this control signals are pass to 
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arm controller hence rotation of arm is controlled. At the last 

signal is given to clamp which is processed then clam pick 

the object. 

 For the designing of robotic arm we have to consider 

the points like 

1) Image capture and segmentation. 

2) Feature extraction and object recognition. 

3) Calculating the PWM ratio. 

4) Feedback part [2]. 

3) Robotic arm with IR Sensor 

Robotic arm is used for movement in up and down direction. 

Also for forward and backward movement mobile base is 

used. For the coupling of robotic arm and mobile base various 

sensors like IR, Ultrasonic sensors are used .Also motors are 

used for movement of robotic arm DC, servo motors are used. 

If the distance is so long that time the GPS system also used. 

The RFID Trans receiver is also used and placed on robotic 

arm [1]. 

C. Software based Technique 

We used different book identification techniques using 

software are as follows: 

1) RFID Transceiver 

Radio frequency identification is the new generation of auto 

identification and data collection technique. It helps for the 

identifications of number of objects which are tagged.[7] 

 RFID transceiver device emits perceived signal by 

the tag which a specific radio frequency signal, which include 

the protocol of that tag with managing organization, 

description of assed and serial number of that tag. If the tag is 

being programmed to the specified signal frequency, it will 

also emit the return RF signal. 

 This device is connected to controller or computer. 

Then commands to transceiver to record and rewrite the data 

of the RF signal as per the need. Some tags are 

reprogrammable and some are not.[1] 

2) Hand-Eye Vision 

This technique includes the two information’s.  

1) Image Processing Information. 

2) Medium Accuracy Information. 

It includes the devices like CCD camera and laser slit 

projector. The camera takes the image of the book label i.e. it 

localise the label image from the initial image and the time 

required for this is always less than 1sec. Then the next step 

of image processing starts which includes optical includes 

Optical Character Recongnization (OCR)[8]. For the label 

identification and takes 5-10sec. By using high-eye vision 

and laser along with it. The robot gets the book images and 

then finds target book by using image processing [5].We can 

use UAV based cameras to control the robotic arm with IMU 

motion[3]. 

 Controlling Action 

The controlling action for robot is done by the devices which 

are mostly used: 

1) By using Microcontroller 

Microcontroller is heart of system and use to coordinate entire 

operation of system. It is single chip which contains the CPU 

(which is also called as processor). ROM and flash memory 

i.e. non-volatile memory used for program, RAM i.e. volatile 

memory used for input output, a clock signal, timer and input 

output control unit. 

 Microcontroller is used to control the system with 

the help of set of specific functions. By using remote control 

we can control the motion of wheelchair with the help of 

microcontroller because it has capacity of storing and running 

the unique programs which make it versatile. 

2) By using Aurdino 

Aurdino is known as open source platform for electronic 

projects. It contains a physical circuit board which is known 

as microcontroller and software that will interact with 

programmer or integrated development environment (IDE) 

which runs on our computers and use for writing and 

uploading the computer code to the board. Microcontroller 

chips that are used with the popular Arduino Duemilanove 

boards. The Aurdino Duemilanove board comes with either 1 

of 2 microcontroller chips, the Atmega328. Of these 2, the 

Atmega328 is the upgrade, more advanced chip. Unlike the 

Atmega168 which has 16k of flash memory and 512 bytes of 

internal SRAM, the Atmega has 32k of flash program 

memory And 2k of internal SRAM. 

 Communication Technique 

The communication between robotic arm side and user side 

can be done by using various methods or techniques like 

Bluetooth, Wi-Fi, Zigbee and GSM. 

1) Bluetooth 

Bluetooth is referred as short distance wireless technology. It 

is wireless technology based on IEEE802.5.1. It is used for 

exchanging the data over short distance from fixed and 

mobile devices and also used for building the personal area 

network i.e. PANs. Jaap Haarsten who is a Dutch electrical 

engineer invented Bluetooth technology, when he was 

working for ‘Ericsson’ in 1994. It was used another option for 

RS232 cables. Bluetooth operated at frequency between 2402 

MHz and 2480 MHz by including the guard band of 3Mhz 

wide at bottom end and 3.5Mhz wide at top.  It is also known 

as packet based protocol along with master slave architecture. 

The master communicates with the slave in piconet i.e. an Ad 

hoc network used in the Bluetooth technology. The master 

Bluetooth device can communicate with maximum seven 

slave devices. 

2) Wi-Fi 

Wi-Fi is a wireless local area networking technology used in 

devices based on the IEEE802.11 standard. Wi-Fi can be 

accessed or used by the devices like desktop, laptops, video 

games consoles, smartphones, tablets, smart TVs, digital 

audio player, modern printers etc. These an connect to 

internet through WLANs or wireless accesses point i.e. 

hotspots (It has range of about 20 meters indoors and greater 

range outdoors.). Hotspot coverage small as single room 

whose walls are blocked by the radio waves. Wi-Fi mostly 

operates on 24 GHz (12cm) UHF and 5.8 GHz (5cm) SHF 

ISM radio bands[4]. 

3) Zigbee 

Zigbee is used to create personal area networks (PANs) where 

Zigbee is called high level communication protocol. Zigbee 

is an IEEE 802.15 based high level protocol. It operates on 

low power but transmits data to longer distance by passing 

data through the intermediate devices where the intermediate 

device will create the network without any centralized 

control. Zigbee has longer battery life and secure networking. 

It operates on data rate of 250kbit/sec which is appropriate 

for the transmission of periodic or signal from sensor. The 
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Zigbee is very simple and less expensive than Wi-Fi and 

Bluetooth [1]. 

III. LITERATURE REVIEW 

JackritSuthakorn, Sangyoon Lee, Yu Zhou, Rory Thomos, 

sayeedChoudhary, Gregory S. Chirikjian praposed A Robotic 

Library System for an off-site shevling Facility. In this 

project CAPM i.e. Comprehensive Access to Printed Material 

is used to access printed material. The CAPM system is used 

because it has advantages like it can browse the images of the 

text and also it analyses and search a text generated by 

images. Remote users can trigger this process through a web 

interface to achieve real time browsing of printed material. 

[8]. 

 In March 2014, Arumagaraja .M, Gugapriya B, 

soundarya.M Proposed the Library Management Robot 

system. This project gives the basic platform to develop the 

more devices for the book picking. Barcode is main thing 

which is used in this project. The advantage of this project is 

that it can easily identify misplaced books. [7] 

 In February 2015, Vipulata M. Lande, Shraddha S. 

Chauhan, Ashwini S. Kalbande proposed a system i.e. 

Automated Library System Using Robotic Arm. This project 

gives the command through switch to the microcontroller 

that’s why it’s coverage area is minimum. Robotic arm pick 

the book from shelf and put on the conveyor belt conveyor 

belt carries this book to the counter and this process is 

reversed while placing the books. The main advantage of this 

technique is it provides security against thefts. [6] 

 In May 2015, Corina Monica Pop, Gheorghe Leonte 

Mogan proposed a system on Robotic Grippers for Handling 

Books in Libraries. In this project two robotic systems are 

used such that AIST system and UTI system. AIST system is 

based on ubiquitous robotics, distributed computing and 

sensor networks concept and it is used to increase the 

versatility and adaptability of robot used in different library 

environments. UTI system is based on the robots individual 

handling performance. It is used to improve the number of 

tasks which are related to book handling capabilities and its 

coupling characteristics. [5] 

 In Nov,12,2015,M.S. Sreejth, 

SteffyJoy,AbhishehPal,Beam-SahngRyuh, V.R. Sanal 

Kumar proposed a system Conceptual Design Of A Wi-Fi 

And GPS Based Robotic Library Using An Intelligent 

System. In this model user will be selecting the book by the 

touch screen and this same information is given to the robot 

by Wi-Fi technology. In this model at the time of returning 

books ratings are ask for users and according to these ratings 

books are recommended for the deserving users. In this model 

we can see the details of books in the touch screen only at the 

library entrance. [4] 

 GongjinLan and Yasheng Bu, Jinhao Liang and Qi 

Hao IEEE member. “Action Synchronization Between 

Human and UAV Robotic Arms for Remote Operation”. In 

this project two steps are used UAV location and posture 

control is achieved by the user instruction with the help of 

real time video and PID feedback control between motion 

data of human and robotic arm. It has synchronization delays 

and motion errors because of the slow speed wireless 

transmission.[3] 

 In June 12-15, 2016, Zhenyu Wu, Libin Liu, 

YuchenAn, Jiping Wu, and Honguxu Shao, proposed a 

system “The Intelligent Robot Arm Based on Sense of Sight”. 

This system works on intelligent control system based on 

sense of sight, which catches target of different position by 

using image segmentation. The main advantage of this system 

is low design cost and high control accuracy. It causes high 

cost in calculation time & it slows the movement of robot 

arm.[2] 

 Tarkesh .S. Pujari, S.B, S. B Deosarkar proposed a 

system “Design of intelligent and Robotic library system”. 

We refer this paper because the idea of library automation is 

achieved with the help of this paper.  [1] 

Author & year Paper title Technique used Advantages Disadvantage 

JackritSuthakorn, Sangyoon Lee, 

Yu Zhou, Rory Thomos, 

sayeedChoudhary, Gregory S. 

Chirikjian 

A Robotic Library 

System for an off-

site shelving 

Facility. 

CAPM system i.e. 

Comprehensive 

Access to Printed 

Material 

Remote users can 

trigger this process 

through a web 

interface to 

achieve real time 

browsing of 

printed material. 

------- 

Arumagaraja .M, Gugapriya B, 

soundarya.M; March 2014 

The Library 

Management Robot 
Barcode reader. 

Misplacing of 

books can be 

identified easily. 

Cost is high. 

Vipulata M. Lande, Shraddha S. 

Chauhan, Ashwini S. Kalbande; 

February 2015 

Automated Library 

System Using 

Robotic Arm 

Concept of 

Embedded  

system, Robotics 

& RFID 

communication 

This technique 

provides security 

against thefts. 

It’s coverage area 

is minimum. 

Corina Monica Pop, Gheorghe 

Leonte Mogan, May 2015 

Robotic Grippers 

for Handling Books 

in Libraries 

AIST system and 

UTI system 

It can hold a 

weight of 400g and 

thickness of 

50mm. 

Its cost is high 

M.S. Sreejth, 

SteffyJoy,AbhishehPal,Beam-

Conceptual Design 

Of A Wi-Fi And 

GPS Based Robotic 

Wi-Fi and GPS 

techniques. 

The system asks 

the books rating to 

the user and 

This system is used 

only at the entrance 

of the library 
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Author & year Paper title Technique used Advantages Disadvantage 

SahngRyuh, V.R. Sanal Kumar, 

Nov 2015 

Library Using An 

Intelligent System 

according to the 

rating books are 

recommended to 

the users. 

GongjinLan and Yasheng Bu, 

Jinhao Liang and Qi Hao IEEE 

member ,August 7-10. 

Action 

Synchronization 

Between Human 

and UAV Robotic 

Arms for Remote 

Operation 

UAV location and 

posture control 

Real time videos 

and  PID feedback 

control is the main 

advantage of  this 

system 

It has 

synchronization 

delays and motion 

errors because of 

the slow speed 

wireless 

transmission 

Zhenyu Wu, Libin Liu, 

YuchenAn, Jiping Wu, and 

Honguxu Shao, June 12-15, 2016. 

The Intelligent 

Robot Arm Based 

On Sense Of Sight 

Image 

segmentation 

Advantage of this 

system is low 

design cost and 

high control 

accuracy 

It causes high cost 

in calculation time 

& it slows the 

movement of robot 

arm 

Tarkesh .S. Pujari, S. B 

Deosarkar, May 19-20, 2017. 

Design of intelligent 

and Robotic library 

system” 

Microsoft Access 

& Visual Basics 

(VB) 

It reduces time & it 

has efficiency 70-

80% of picking 

books 

_ _ _ 

Table 1: 

IV. CONCLUSION 

In this project the proposed robot will make the life of 

librarian a lot simpler. To automate the process of book 

finding and picking we suggest a robot with an arm with some 

degree of freedom which will be able to find out the book 

with the required tag and then pick it and place it on table. As 

we know that automation is increased day by day. Hence we 

use this system to avoid human errors, to save time. 
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