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ABSTRACT
Libraries serve an important role in society as portals to knowledge and culture. The library fosters the crucial habit of reading
among people in their daily lives. A library is a collection of books that provides a resource for readers. In Traditional system a
librarian is required to select the book and hand it over to the appropriate person. If your library is tiny, this may be a simple task.
Because of the over-sightedness of the human eye, searching for books in a vast library takes a long time, and there is a risk of not
locating the required book. In addition, the COVID-19 pandemic is difficult global health catastrophe for humans. Corona virus
can spread through a variety of means, one of which being the library.
Therefore, In Proposed system, The BOT has created in such a way that, it can assist in keeping track of all transactions involving
books in a library. To administer the library, a robot is a modular design of sensor-operated motors. The book information is
obtained by the robot from the database. The robot collects barcode data from the books and compares the decoded fetched data to
the search input before picking up the book and placing it in the designated location.
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1. INTRODUCTION
A library is a collection of information sources. It provides essential services to both its members and the
surrounding community. It can be difficult to locate books in the library at times. The books are normally picked up by a
librarian and delivered to the person to whom they are being issued. This may be a straightforward process for a small
library. Large libraries, on the other hand, take longer and appear to be more challenging. To overcome this problem,
library automation is used to enable faster book recognition and selection, as well as precision and adaptability to changing
conditions. As a result, they are utilised in both industrial and social situations to pick and place objects.
Things like availability monitoring, item retrieval speed, and automation comes to mind while ruminating about inventory
management. A college library is a type of inventory that resembles warehouses in appearance. When goods arrive or
someone requests that things be stored in a warehouse, problems like these arise, such as a delay in updating the library
website after a book is returned or being unable to locate a book because it is still at the librarian's desk.
The bot's primary operation is to follow its pre-defined path to configure motion planning, also known as path planning,
which is a computational problem that involves finding a sequence of valid configurations that transport things from
source to destination. Two DC motors control wheel motion, while another DC servomotor controls arm performance. The
database built on the computer contains complete descriptions of the library's books. The robot maps the location of the
book when we give an input to the PC. They pick the desired book and return it to its original spot by following the black
line. At the time of returning the robot is able to place the book in corresponding rack. To reduce time consumption, we
can access the books through mobile application.
An app is created to issue the book in online. If he/ she didn’t get the requested book, user will receive a message later
when the book is available. It gives a way to check the profile of the user also. These reduce the human effort and time
consumption. And also, we can develop this system with real time.

2. LITERATURE REVIEW
In “Wireless Pick and Place Library Management Robot” [1], a library management robot is employed to assist libraries
that are still managing their collections the old way. The traditional method of manually searching for a book is
inconvenient; fast report production is not possible; information about book issuance and return is not adequately
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maintained; and because information about the issued book is not available, a database cannot be constructed. However,
the user can use this to solve all of the problems described above. This system can keep track of everything that happens in
the library.
In “A fast pick-and-place prototype robot: design and control” [2], the robot can recognise circular objects that are
randomly strewn on a table using its visual system. The gripper is then used to gather them up and deposit them in a
basket. The control system is set up so that the sequence of operations proceeds smoothly and safely. This paper explains
how this was accomplished: from concepts to design, simulation validation, and finally experimental validation. Other
parties interested in constructing prototype robots can benefit from the lessons acquired.
“Autonomous Robot for Inventory Management in Libraries” [3], Rushad Mehta, Abhay Sahu, et al built an autonomous
robot to minimise labour, improve the effectiveness of existing inventory management systems, and develop an automated
inventory solution Inventory management includes the management of a college library. The library, like an inventory
management system, has challenges with book availability. When a book is returned, for example, the database is updated
to reflect that the book is available, but the book has not been placed in its original location. The librarian's time and
efforts are lost because the books must be returned to their original spot. These issues are addressed by developing an
inventory management robot that may be used at a library to return returned books to their proper spot. The robot places
the returned books on its shelves. The robot reads the radio frequency identification (RFID) tags on books to determine
their shelf location, then navigates through the library to the location where the book should be and places it on its shelf,
making the book immediately available. Because it works in a known environment, this system does not rely on
complicated SLAM techniques, which reduces the system's complexity while keeping it relatively adaptable.
In “Barcode Recognition System” [4], These problems are addressed by the creation of an inventory management robot
that may be deployed in a library to return returned books to their right location. The robot places the returned books on its
shelves. The robot reads the radio frequency identification (RFID) tags on books to determine their shelf location, then
navigates through the library to the location where the book should be and places it on its shelf, making the book
immediately available. Because it works in a known environment, this system does not rely on complicated SLAM
techniques, which reduces the system's complexity while keeping it relatively adaptable. The system will analyse the image
and display the barcode type, data, and image size on the Graphical User Interface (GUI). Once the barcode picture is
acquired, the system is designed to recognise different types of barcodes and display the data. The system will also provide
a convenient way to view data from the barcode. Using electronic barcode scanners would be more expensive. This
technique can be utilised at any moment. Anyplace by a user who wants to look at data represented by barcode numbers
without having to go anywhere places that offer barcode scanning services. As a result, the project has progressed smoothly
and efficiently. For future system development, it is recommended that the system include a slider that allows the user to
modify the brightness of the image obtained by the webcam.

3. METHODOLOGY

Fig. 1: Block Diagram of Library maintenance Bot using AI

The above shows the block diagram of Predefined path robot. As mentioned in the block diagram, Zigbee transceiver is
used for communication purpose. Zigbee enables broad-based deployment of wireless networks with low-cost, low-power
solutions. It provides the ability to run for years on inexpensive batteries for a host of monitoring and control applications.
The library robot consists of user module and robotic module, User module is the platform in which user can interact with
robotic module. Robotic arm acts as gripper for pick and place mechanism. Wheel drive is used for the movement of
robotic module in forward/backward/right/left movement. Web camera is used for scanning the barcode of requested book.

Volume 11, Issue 6, June 2022

Page 29

International Journal of Application or Innovation in Engineering & Management (IJAIEM)
Web Site: www.ijaiem.org Email: editor@ijaiem.org
Volume 11, Issue 6, June 2022
ISSN 2319 – 4847
4. FLOW CHART

Fig. 2: Flowchart of the Library
maintenance bot for issuing the
book

Fig. 3: Flowchart of the Library
maintenance bot for return the
book

Steps to be followed for issuing the book.
 Admin needs to register with using username and password after successful registration the login again with these same
credentials.
 Access the library data by entering the book and author name.
 Checks for the availability of the book, if the book is available then robotic module fetches required book by following
predefined path.
 Book is successfully issued to the reader.
Steps to be followed for return the book.
 Admin needs to login using user name and password.
 Access the library data by entering book and author name.
 Checks for the location of specific book.
 Robotic module movies towards that specific location.
 Place the book in that required position and successfully book is returned

5. Hardware components description
i.

Raspberry Pi
The Raspberry Pi is a credit card-sized computer board that runs on open-source Linux. The Raspberry Pi is an interesting
and accessible way for people of all ages to improve their computing and programming skills. The Pi can perform many
things that a desktop computer can do, such as surf the internet and play video, by connecting to your TV or monitor and a
keyboard, and with the correct programming. Because of its processing capability, the Pi is also suitable for those novel
projects you want to try out. Wireless LAN and Bluetooth Low Energy are also included with the Pi 3.
ii. Wheel drive
A driver wheel is a wheel of a motor vehicle that transmits force, transforming torque into tires to the path, causing the
vehicle to move. The powertrain delivers enough torque to the wheel to overcome stationary forces, resulting in the vehicle
moving forwards or backward/ left or right.
iii. Gripper
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Mechanical Gripper is one of the most broadly useful effectors. In its least composite structure, it consists of two fingers
which can open and near pick and place a book. Few of the simulation tasks allows to perform as described in below list:
Analysis of kinematics robotic manipulators
1. Offline programming
2. Design of different control algorithms
3. Design of the mechanical structure of robots.
iv.
Webcam
A webcam is a video camera that sends or streams an image or video to or through a computer network, such as the
Internet, in real time. Small cameras that sit on a desk, attach to a user's monitor, or are incorporated into the hardware are
known as webcams. The barcode of the specific book is scanned using a camera.

v.

Zigbee
Zigbee is a standards-based wireless technology developed to enable low-cost, low-power wireless machine-to-machine and
internet of things networks. It is for low-data rate, low-power applications and is an open standard.

vi.

Lead Acid Battery
Six cells are placed side by side in a single casing in a sealed lead-acid battery. The cells are wired together, and each 2.0V
cell adds to the battery's total capacity of 12.0V. Despite their weight, lead-acid batteries are favoured over other
lightweight solutions because of their capacity to deliver powerful electrical surges. In a fully charged lead-acid battery,
layers of porous separators divide a stack of alternating lead oxide electrodes. Intercell connectors connect one cell's
positive end to the negative end of the next, forming a six-cell sequence.

6. Software components description
i.

Twilio Platform
Twilio is a customer interaction platform used by hundreds of thousands of organisations and over ten million developers
around the world to create unique, personalised customer experiences. Twilio is a web application programming interface
that allows software developers to integrate phone calls, chat, video, and two-factor authentication into their Python
applications.
ii.
VNC Server
Virtual Network Computing (VNC) is a graphical desktop-sharing system that allows users to remotely control other
computers via the Remote Frame Buffer protocol (RFB). It relays the graphical screen updates while transmitting keyboard
and mouse input from one machine to another over a network.
iii.
IDLE Python
A complete file editor is provided by Python IDLE, enabling the creation and execution of Python programmes. Code
completion and automatic indentation are just two capabilities of the built-in file editor that will expedite the coding
process.

7. RESULTS

Fig 4: Top view of library management bot
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Fig 5: Login credentials

Fig 6: Home page of library management system using

AI.
Fig 7: Book issue Window

Fig 8: Fine and reminder Messages for Twilio App.

Figure 4 shows the structure of robotic module it consists a robotic arm which is used for the movement of the robot in
fetching and returning the book. Gripper in-built within the robotic arm helps for the pick and place mechanism. Wheel
driver is used to follow the pre-defined path.
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Figure 5,6 and 7 shows how the window is created using python idle. It includes four options such as issue, return,
remainder and fine. When the librarian wants to provide the book to the reader, issue option is selected. For remainder and
fine options, the message is displayed on the user’s registered phone number as shown in above figure 8 using twilio
account.

8. CONCLUSION
In this project, a robot for library application, LIBRARY ROBOT has been designed to reduce human effort and time
consumption. The robot work on the basis of input data entered by the user through a pc or an android application. By
using Barcode reader, it identifies the position of book and pick the book by using robotic arm, finally it returns to the
initial position. An application is developed to improve the performance of library BOT. By using this application, books
can be picked through online.

9. FUTURE SCOPE
In future, the designed LIBRARY ROBOT will be tested to see how much efficiently they can pick the book.
Also, we can improve the features of library BOT like arranging the misplaced books, finding the damages of books and
improve the efficiency by performing more than one book at a time. Also, the features of android application can be
improved. The designed model can also be modified to use in different applications like in medical shops where a large
number of medicines is to be maintained in racks. It can also be modified to use in grocery stores and supermarkets.
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