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ABSTRACT: Can the smart city provide a new perspective for public and academic libraries? How does the smart city
impact the libraries as cultural and scientific assets? And how can libraries contribute to the development of the smart
city? An overview of recent library models, like the learning center or the green library, reveals affinities with the
concept of the smart city, especially regarding the central role of information and the integration of technology, people,
and institutions. From this observation, the paper develops the outline of a new concept of the smart library, which can
be described in four dimensions, i.e., smart services, smart people, smart place, and smart governance. However, the
smart library concept does not constitute a unique model or project, but a process, a way of how to get things done, that
is less linear, less structured, and more creative and innovative. Also, smartness may not be a solution for all library
problems.

KEYWORDS:smart library; smart city; library marketing; public library; academic library
I.  INTRODUCTION

Robotics is a cutting-edge technology in today’s world. When we think about robotics, the first thing that comes into
our mind is automation. Robots are known to perform various functions automatically without much human
intervention, except for initial programming and instruction set being fed into them. Inventory tracking is a dreary but
important process for inventory management. In particular, a library easily contains hundreds of thousands of books
that are frequently borrowed and returned back to the shelves. In order to make it effortless to locate a particular book,
books are placed in specific locations and arranged in a sequence based on their call numbers. Library staffs have to
ensure that the books are placed in order, an extremely tedious and time-consuming process. First and foremost, they
need to manually search for books that are misplaced, then pick them up and insert it in the accurate location. This
might be a facile task in case the library is small. Also, in order to search for the books, humans take a lot of time as
majority of the times the books go unnoticed by the human eye. To automate this process of book finding, picking and
issuing we suggest a robot which will be able to find out the book with the required tag and then bring it to the desk.

ILRELATED WORK

The paper here considers links to correspond to human arm as upper arm and forearm. Wrist joint is last part of arm.
All the problems and difficulties for the library management process have been acutely studied here.Here, they are
building up a framework utilizing sensors, as indicated by the sensor information the development of the robot is
controlled. By utilizing mechanical arm this framework picks the book from source area and drops it at the destination.
Furthermore, LabVIEW programming is used to control and monitor the system.Ultrasonic sensor is used for obstacle
avoidance.This paper demonstrates the application of Line Following Robot for library management system. A
linefollowing robot is designed by making use of sensor operated motors which keep track of the linear path
predetermined for library book arrangements. The robot carries a barcode reader that collects the barcode data from the
books arranged in a vertical manner and compares the decoded barcode data with the search input. If the robot
successfully reaches the book which is to be found out, then it gives the location of the book to the librarian. If the
robot faces any obstacle while searching, it halts and sends an alarm.efficient robot is built by utilizing the National
Instruments myRIO along with graphical programming called LabVIEW. Efficient Object Identification with Passive
RFID Tags: This paper here gives information about theworking of RFID. Radiofrequency identification systems with
passive tags are powerful tools for object identification.However, if multiple tags are to be identified simultaneously,
messages from the tags can collide and cancel each other out. Therefore, multiple read cycles have to be performed in
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order to achieve a high recognition rate. For a typical stochastic anti-collision scheme, we show how to determine the
optimal number of read cycles to perform under a given assurance level determining the acceptable rate of missed
tags.This yields an efficient procedure for object identification. We also present results on the performance of an
implementation.

III.PROPOSED ALGORITHM

Design Consideration
e Inalibrary books are arranged in shelf based on their context.
Robotic based “Smart Library System” is simplifying the user’s task of searching and collecting books.
A web application is developed which helps the user to search the books.
Each book in the library is fitted with a RFID tag.
Server verifies whether the student is eligible to take the book or not.
Server sends the task to the robot to collect the books.
Robot moves to the required shelf and starts scanning the RFID tags
When the tag is matched, it picks the book and moves back to the original position.
The robot places the book on the rotating table in the assigned slot.
Student while collecting the books enter the OTP to verify.
e Server matches the OTP and send instruction to the controller connected with the rotating table.
e The table rotates and student can collect the book.

Advantages:
e The main focus of this work is to efficiently aid the user and the librarian.
e It provides the user an easier access to the library catalogue and the issue and return of books through the
web application.
e No matter whatever location and position in which the book is placed, the proposed robot can search and
collect the books on behalf of the students.
Round Robin Scheduling
¢ Round Robin is the preemptive process scheduling algorithm.
e Each process is provided a fix time to execute, it is called a quantum.
e Once a process is executed for a given time period, it is preempted and other process executes for a given time
period.
e Context switching is used to save states of preempted process.

IV.PSEUDO CODE

Stepl: Admin login

Step2: Admin add the book details

Step3: Admin assign the RFID tag to each book and save the details in the database
Step4: Admin add the student’s details

Step5: Student can login and search book

Step6: Students send request for a book

Step7: Server checks the book availability

Step8: Server send the request to the robot to collect the book

Step9: Robot moves towards the book shelf and scans the RFID tag

Step10: If RFID tag matches, robot picks the book and moves towards the rotating table
Step11: Student login and send collect request

Step12: Server checks the slot number and send slot number to the controller of the rotating table

V.SIMULATION RESULTS

THE THREE FUNCTIONS CARRIED OUT BY THE SMART VOICE CONTROLLED ROBOT PERSONAL ASSISTANT VEHICLE ARE
DISCUSSED HERE.
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1. Robot Vehicle Movement Control
Predefined spoken instructions are used to control the robot vehicle's movement, as shown in Table II. The
user issues vocal commands through the webcam's built-in microphone. The built Python application
transforms the voice commands into text letter outputs such as "F", "B", "L", "R", and "S", which are then sent
to the Raspberry Pi to drive the motors connected to the robot vehicle's wheels as shown in Table II.

TABLE I. VARIOUS COMMANDS USED FOR CONTROLLING THE ROBOT VEHICLE

Voicecommandinput Pythonprogramoutput RobotVehicleAction
Forward F Forwardmovement
Backward B Backwardmovement
Right R Rightmovement
Left L Leftmovement
Stop S Stop

2. Book Details: Admin of the library add the books details. While adding the book details admin provide book
id, book name, author, shelf number, RFID tag number attached with the book. These details are saved in the
mysql database. Admin even add the student’s details.

Book Request: Student can login through the web portal. Student can search for books based on the
categories. Student canchoose the books that he/she wish to borrow. After selecting the books student send
the request. Server checks theeligibility and send the request to the robot to collect the books. Server sends the
rfid tag number of the books andshelf number.

Collect Books When the student goes to the library to collect the books, login to the portal and send request to
collect the books.Server verifies the student by sending an OTP. If verifies, server send the request to the
controller of the conveyorbelt to rotate. The conveyor belt rotates so that the assigned slot will be at collection
desk.

Add Book x ol

€ 5> C 0 O locahostB084/Library_Robot/add_bookjsp

Smart Library Robot

Add Book Details Add Student Detalls

Figl: Book details
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Fig.2 : Snapshot of robot

VI.CONCLUSION AND FUTURE WORK

e In the present world automation is need of the hour, as attitude of humans is moving towards saving time and
money, where implementing robots to do certain tasks instead of man power can save both time and money.

e The proposed library automation technique can do the task of library management and warehousing very
efficiently without human intervention.

e Since the robot has the knowledge of location and availability of all the books in the library the time for
searching is reduced.

e The proposed automation technique will encourage people to read books and to not depend much on
softcopies as it has its own disadvantages.
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