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ABSTRACT

RFID Technology is wildly used in modern timésals so many applications RFID applications hagerbin use
for many years in transport ( public transport gnjr access control cards ( building and highwainei, event ticketing
and management, and, more recently, in governndentiity cards and passports and extensively in rfzeuring supply
chains and in logistics for goods distribution. Ustry sectors differ widely in RFID deployment,hwibany automotive
companies and hospitals relying on RFID systemdDRflays an important role in modern times. Thehtemlogy
increases recently in all fields and also in tHardiry field. The recent technology used in thedigris RFID Technology
which enhances the speed, accuracy, productivity,efficiency of library staff. This study providhe information about

how RFID technology applicable to modern librargesd how it becomes essential for library automation
KEYWORDS: RFID Technology Library Library Automation
INTRODUCTION

A library is an important source from where theomfiation can be tapped effectively. It is an orgadimeans
which include books, periodicals, newspapers, mamsuscripts films, prints, documents, microforrogssets etc...
The items which are stored processed and trandfémreugh digital devices and networks are calle@®mital Materials.

The computer networks deliver the digital services.

For the operations in the library like circulatiand theft detection, the technology named RFIDeisnbused.
It is a wireless non-contact system and it usemriidquency electromagnetic fields to transfeadabm an attached tag
to another object. It helps the librarians to séiwee during the checking in and out proceduregoilts both radio
frequency basic technology and microchip technaldglyID system consists of terms like a readenspander and

associated antennas. It is a relatively new autivmalentification system. The barcodes are usedtifntifying the item.

The dictionary for library and information scienafines RFID as, “the use of microchip to tagdilyrmaterials
and library card enabling patrons to check out sdm walking through a self-service station equippédth an antenna
that emits low-frequency radio waves.” The RFID eleped its first commercial application the elentcoarticles
surveillances. It combines the use of electromagnéie radio frequency portion. Its three compdseare RFID tags,
readers, servers. In the world waf?lin order to accomplish the bombing mission, thesecdu RFID technology.

The Germans were the people who took high advaribtie same.
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Because of the broad applicability, RFID is emeggas one of the most effective computing technalogy
The radio frequency waves technology is been usethis. In the physical world, it has created sgéanumber of
opportunities for connecting various objects. Thase those which can be identified, numbered aadkéd. Many
peculiar features and merits can be found in RFéther than many other technologies. The use oDRIeimmunication

is faster, and more convenient and time-savinigastalso a merit of improving services and reduldbgur cost.
OBJECTIVES OF THE STUDY

» Tofind out the effectiveness of RFID technologyilmaries

* To find out the different modules in RFID technagfog

e Tofind out the benefits of RFID application inréies
METHODOLOGY

The methodology used for this study is a descrptnethod. This study also adopted the methods sdrehtion

and interviews with the users and vendors of RFID.
SCOPE OF THE STUDY

RFID is the most modern automated data capturentdody used for electronically identify, track, stpand
analyze information associated with any physicgbctbusing a wireless tag. RFID is advanced teamplt is relevant to
study more about the technical and practical aspefcit and it also leads to improve the confideatébraries to use it.

Study about the various aspects of RFID which ecéame knowledge about RFID.
REVIEW OF LITERATURE

Recent trends leads to the use of Radio Frequedeptification (RFID) technology in day to day life.
At the beginning, RFID was developed to replaceddes in the supply chain. RFID technology usedairious access
such as Schools, Colleges, industries, supermarkgtiulture, hospitals, poultry, etc. They arealirim size and also do
not consume more power. RFID tags are used mastlydas of tracking and monitoring. They are lowstchigh speed,
and high accuracy. This article also explains swlorking process of RFID (Daya Priyanka, 2016 chimlogy has been
part f the market for a long time. It has proviself as the boon the global market world. RFIDusi#¢ and protection are
progressively increasing more significance. Itsaaement is encouraging yet they require a lodghacement cycles to
end up basically helpful for associations and &mdtas a reliable resource in the future genergRicha Mishra, 2015).
RFID systems have been used in libraries for boektification, for self- checkout, for anti-thefordtrol, for inventory
control, and for storing and conveying of libragolks. The technology requires the cooperation dDREader and RFID
tag. RFID tag can contain identifying informati@uch as book title or code, without having to bantgal to a separate
database (Rishabh Jain, 2015)

RFID System in Libraries

In the field of library system and services, thees been a revolutionary change due to the ingtantth of
technology. The scenario of the library has beandfiormed from manual to a computerised and autargtstem with

the application of information technology. The #tdechnology for automatic identification methagl the RFID
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technology. Libraries have always been interestatie emerging technologies as they are relief fiteertime-consuming
library operations. Moreover it also comes as at&ml for budget crunches as they are cost savingpng the several
advantages of the implementation of the implemematf RFID systems, some are circulation, resimgivand theft

detection. The traditional barcodes have been tedday the RFID Technology. The past few years egsed the steady
growth of the global industry for the RFID techrgyoand it is expected to stabilize on a steady patgrowth.

Radio Frequency Identification stores data usimgraless technology with the help of electronicstagccording
to Harold Librarians Glossary and Reference BooklRan alternative to the barcode that uses tingrochips in tags to
hold and transmit detailed data about the itemadydDictionary for library and information sciendefines RFID as “the
use of microchips to tag library materials and Iltheary card, enabling patrons to check out itemsmalking through a
self-service station equipped with an antenna #maits low-frequency radio waves”. RFID can also dtated as a
technology that incorporates the use of electromtigior electrostatic coupling in the radio freqexeportion for unique

identification of objects.
RFID Systems

RFID system consists of three components in twobinations; a transceiver (transmitter/receiver) antenna
are usually combined as an RFID reader. A transpofitansmitter/responder) and antenna are comiimadake an
RFID tag is read when the reader emits a raigmal that activates the transponder which serada back to the

transceiver.
RFID Tag

The heart of the system is the RFID tag which carfixed inside a book’s back cover directly on tbCand
Videos. This tag is equipped with a programmabip elnd an antenna. Each paper-thin tag contairshgraved antenna
and microchip with a capacity of at least 64 bilthere are three types of tags:read-orily “WORM and
“read\write."Tags are “read-only”, “WORM,” and “rddwrite.” Tags are read-only “if the identificatiags encoded at the
time of manufacture and not rewritable. It can tsedifor EAS (Electronic Article Surveillance) atiteft devices.
“Read/write tags, “are chosen by most librariegrsihave access to read and write into the tagreane All of the tags
used in RFID technology for libraries are “Passitaj. The power to read the tags comes from thaerear exit sensor,
rather than from a battery within the tag. “Actiegs which have their own power supply are subisintarger and more
expensive than the tags used in the library apgics. Low-frequency RFID system has short transioisranges less

than six feet. High-frequency RFID system offensger transmission ranges.
RFID Reader

RFID reader or receivers are composed of a radiguency module, a control unit and an antennatésrogate
electronic tags via radio frequency (RF) commumicat The reader powers an antenna to generate arfieRl:
When the tag passes through the field, the infaomadtored on the chip in the tag is decoded bydhder and sent to the
server, which in turn communicates with the aut@ualibrary system when the RFID system is interdagéth it.
RFID exist great readers at exists are to type. ©meaders the information on the tags going by @mmunicates that
information to a server. The server, after checltigcirculation database, turns on an alarm iintlagerial is not properly

checked out. Another type “theft “byte in the thattis turned on or off to show that the item hasrbcharged or not,
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making it unnecessary to communicate with the tat@n database. Readers are used in librariearioys ways such as
conversion station, staff workstation at circulaticelf-checkout station, book drop reader, soated conveyor and

handheld reader.
Antenna

The antenna uses radio frequency waves to trarkengignal that activates the transponder. Thermd is the
channel between the tag and the reader, which alenthe systems data acquisitions and communicafidre

electromagnetic field produced by an antenna catohstantly present when multiple tags are expematinually.
Server

The server is the heart of some comprehensive Rifgfems. It is the communication gateway amonganeus
components. It receives the information from onanore of the readers and exchanges information thighcirculation

database.
How Does the Tag Work?

A tag is a simple two-way radio. It receives anWw&ve from an antenna attached to an RFID readecepses
the signal, and sends the RFID wave with data dtorethe tag back through the antenna to the redtierreader decodes
the signal and sends the tag’s information to theaputer where a software application that recethesdata resides.
The reader which is at the center of this enti@cess transmits and receives analogue waves amslthem into digital
information consisting of strings of ones and zelddke all radio signals, the waves emitted by aRIIR reader are
restricted to specific and limited areas oftenezhihterrogation zones. Only tags within the zoreraad. While there are
a number of factors that distinguish tags, all htwe basic elements: a computer chip and an antéerima chip stores
information and holds the logic that is necessarkriow what to do when it is interrogated. The angeenables the chip

to receive power and communicate with the reader.
The Development of RFID Technology Usage in Librads

Today, technological developments have been charjedworking types of businesses radio frequency
identification (RFID) technology is one of the egieg technologies that is being used by the orgdiois such as
manufacturers, retailers, logistics providers, fitatg and libraries. Radio-Frequency Identificat{®&FID) technology can

be defined as a wireless sensor technology whibased on the detection of the electromagnetiakign

RFID was first invented in 1948 and has subsedyentergone several developmental stages. In3684, the
explorations of RFID technology were confined tbdeatory experiments while the development of tiieord field trials
with RFID took place in the 1960s. The next decad® an explosion in the development and testindRBfD.
According to Hossain and Prybutok (2008), the conemaé application of RFID started in the 1980s. RRechnology
was used to tag livestock in order to track anditootthe well-being of animals in the 1980s. Whesn€ral Motors began
to use RFID tags in car frames, the first commémpplication of RFID came through. In the 1990sIREechnology
entered in to supply chain to manage production disttibution systems. Currently, RFID technologa® used to
identify,capture and transmit information from taggbjects to enterprise systems with these fumgtiBFID technology

became popular for finding, counting and detectiams in the retail sector and others. Some impigat®ns also it was
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seen that RFID technology could be used in lib@rgulation operations and theft detection in ausiég system. RFID
can provide many benefits for libraries; therefitrbecomes an inevitable technology in librariesthbfor financial and
human-related reasons. RFID system works similaitly barcode system. Many libraries have alreadtaited a barcode
system where a barcode has been placed in eachandothe LMS (Library Management System) uniqudbntifies the
book by reading the barcode, using a barcode scalmether words, barcodes simplify the identifioa of items for

library circulation and archives.
Key Features of RFID in Library

The important criteria in choosing an RFID systara the reliability of the system, its ease of afien and
flexibility of tagging various media are the somsons for libraries to adopt RFID. To achievedl@ms, automation and
self-service help libraries of all sizes. It alsmshthe advantage to provide security for differaetlia offered in libraries.
To optimize the allocation of labour and finanagiasources, the technology provides the facilityngroved circulation

and inventory control. This provides relief for fessional employees of libraries from routine warld operational tasks.

Passive tags are used in RFID technology for liesaiThe power for reading tags does not come fidwattery
within the tag but from the reader or an existiegsor. An RFID card, with additional encryptionnisw as “smart card”,
is used in some libraries instead of simply ad@indrFID tag on staff and user identification cafdss not just facilitates
the user to issue and return library materialsabat provides access to restricted areas foracgexvirhis would transform
it into a “debit” card with value added upon prepent to the library and value subtracted when a uses a photo
copier, printer or any fee-based devices.

Speedy and Easy User Self Charging or Discharging

The use of RFID reduces the amount of time reduice perform circulation operations. RFID speedhp t

borrowing and return procedures.
Reliability

The readers are highly reliable. Several vendoRFID library systems claim an almost 100 percestection
rate using RFID tags. Some RFID systems have amfame between the exits sensors and the circalatidtware to
identify the items moving out of the library. Weadibrary user to return out of the library and hetcatched, the library
would at least know what had been stolen. If trex gard also has an RFID tag, the library will aéste to determine who
removed the items without properly charging therthe® RFID systems encode the circulation statushenRFID tag.
This is done by designating a bit as the theftapitl turning it off at time of charge and on at time of discharge.
If the material that has not been properly charigethken past the exit gate sensors, an immediatends triggered.
Another option is to use the theft bit and the mmlinterface to integrated library systems, thet fio signal an immediate
alarm and the second to identify what has beemtaké

High-Speed Inventorying

The unique advantage of the RFID system is thiétyato scan books on the shelves without tippihgm out or
removing them. A hand-held inventory reader canmowved rapidly across a shelf of books to read falhe unique

identification information.
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Automated Materials Handling

It is one of the important application RFID Teclogiks this includes conveyor and sorting systeras ¢hn
move library materials and sort them by categoty geparate bins or on to separate carts. Thicesthe amount of staff

time required to ready materials for re-shelving
Tag Life

RFID tags last longer than barcodes, the technallogg not require line of sight
Fast Track Circulation Operations

The use of RFID reduces the amount of time reduiceperform circulation operations. The most digant

time savings are that information can be read fRFD tags much can be read at the same time.
Applications of RFID Technology in Libraries

The latest technology use in the library for badéntification, for self-checkout, for sorting, c@ying of library
of the library books and for theft detection is RFIts aim is to increase the efficiency, reductadatry errors and spare
staff to perform more value-added functions. Iaisombination of radio - frequency based technolagg microchip
technology in which the information contained ire ttags affixed to library materials which is reaBIR technology
regardless of item orientation or alignment. Theht®logy does not require line of sight or a fiygdne to read tags as
traditional theft detection system. Except in tlese of extra exit gates, distance from the itemoisa critical factor.
The corridors at the exit can be four feet becdlisdag is readable at a distance up to two feedoh of two parallel exit
sensors. The devices named ‘readers’ used forlation and inventory control and ‘sensors’ usedHtuilding exit.Both
Electromechanical (EM) and EF, even barcodes glaged by the technology used in RFID systems.

Modules of RFID

There are different components called modules use®FID technology are Tags, Readers, Connectors,
Antennas, cables, sensors, networks, controllats, doftware, anti-theft detection gates, RFIDdhafd the reader, drop

box, RFID smart cards etc. Different libraries asing different modules as suitable as their reqoénts.
Effectiveness of RFID Technology
The applications of RFID are:
» Provide batch access
» Storage of mass data
* Re programming

Which are better than barcodes. This system imprdakie efficiency of the system, systematic orgditina
maintenance of collections and provides better iamgtoved services to the users although the irdiali is costly.
The cost becomes one of the major factors to destuether or not to use RFID in libraries. The esseof the library
service has not changed even though RFID has improe efficiency of Libraries. The system prevemigtilation,

misuse and theft of library documents and therélgylibrarians are able to do quick, accurate amelti services to its
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users without carrying any barriers in mind.

To economize the expense, the first step is toyafgwl RFID to scientific collections. It is possibto employ
RFID systems to supply inventory, entrance guaditargather reading statistics. Further extensadrits applications in

libraries and other collections are likely to coafiter its development.

Application of RFID Technology In Libraries

Circulation

It is one of the important applications of RFIDHheology. The circulation in the library carried auth the help

of RFID with smart card system helps the studemtsotrow and return books in an easy.
Self Check Out Station

RFID checks out system is user friendly, highlitive and reduces queuing times. At this statibe, books to
be checked out are placed on the desk and bothcasdrand the stack of books can be read simultefedhat is,

recording the user’s identification, the borrowssdris and deactivating the antitheft.
Self Check in Station

Books can be replaced in deck station one by oitleout any intervention by staff. The returned iteilre
instantaneously updated in the integrated libraffware and the anti-theft device is activated.sTautomated book

returned gives enhanced benefits to patrons asasdibrarians.
Inventorying

It is one of the applications of RFID technolodjyis also help to library to check out the trarigatand detect

all of the collection, including abnormal situatsosuch as books put on the wrong shelf.
Automated Materials Handling

This significantly reduces the amount of staff tirequired to ready materials for re-shelving. Gittes high cost

of the equipment, this application has not beerelyidsed.

RFID has some disadvantages also, the major distatyes is cost. Thus most of the libraries candpadhis
RFID technology. RFID is also emitting some radiatilt is harmful to humans and it leads to majealth problems such

as cancer.
FINDINGS

A finding is a piece of information that is disco®d during an official examination of a problemsl aituation or
object. The findings of the study are mainly gradifre to two parts, according to the nature of thelg. The first one is
the findings on RFID technology and other one & dpplications of RFID technology in libraries. Newday’s most of

the libraries are using RFID and it has so manyiegions in libraries.

» RFID Technology is first used in other sectorstef thdustry, such as logistics, airline luggageomattion or

parcel distribution.
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 RFID system in libraries can minimize/eliminate sti@ally a number of barriers like lack of speedcuaacy,

reliability, time consumption, manpower, etc.
* RFID system has four system and three optional cowepts.
» RFID technology can be applied best in middle ogdasize libraries.
» The average cost of Tags is around Rs.15 perBa#ted on the frequency and capacity the rate maghgage.
» HF (High frequency) tags are good for Library maeragnt system.
e Materials like aluminium, iron should be removeto8ld have wood partition to avoid tag and reaadlision.

e Librarian should know about RFID components anddpecifications clearly before installation. So dould

study the current system completely before any system installation.
e Librarian should be careful while selecting theders of RFID and the component of RFID.

SUGGESTIONS

» Librarians should select the proper vendor for #imgk, the vendor who already been implemented Rédb do

the implementation easily. So select the experigipegson for this work.
»  Check the compatibility of RFID with current softvea
» Have a clear agreement with a vendor on his pagsif at implementation.

» Decide the required data to be programmed into REHips and insists on data ownership (independwiiite

Library Software).

e Clean the database before starting. And plan thghigu Convince and train the library staff for thiew
technology.

» It is better to install CCTV Cameras in addition R&-ID Gates. During the rush, it may help for aiddial

surveillance.

» Before going for RFID implementation ask the ventibdemonstrate the inventory control system, ifi yoe

satisfied pls. go ahead. Libraries should adopCREEhnology for effective library services.
« Proper fund allocation is very much important fétiB implementation.
CONCLUSIONS

RFID (Radio Frequency Identification) is a receethnology used in library as theft detection system
It is more effective than EM (Electro —Mechanicatld RF (Radio Frequency) system, which have baesed for decades
in the libraries. The RFID system is being used arsfialled since late1990s not only for detectihg tinauthorized
removal of library materials but to speed up stafarge and discharge, speed and simplify self-ehargl discharge,
support electronic inventorying and integrate withterials handling system. The significant advamtafgall types of this

system is the non-contact, non-line of sight natfehe technology. This technology assures to ghaour world.
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It has the capacity to make our personal liveswaark in the library more convenient. It is mostlgedl for self-service

and the vast majority used the systems are veigiymabout its benefit.

RFID is the library is not a threat if guideline® @racticed and followed religiously. It speedshgpk borrowing
and inventories and frees staff for more user-isertasks. It saves money to and quickly returnsira@stment.
It is important that education is given to librataff and users about this technology before implaing it. It is good for
librarians to watch the development in RFID urtii tcost of tags comes down to Rs.20 or less, thedidetermined by
some librarians as the key to their serious conatim of it. Though library RFID systems have aajrdeal in common
with one another, including the use of high freque(l3.56MHZ), passive, read-write tags, and latla standard and
compatibility of tags created by different vendbecomes a major problem. The newer tags are abilestdve many of
the privacy problems of today’s tags. Thus libnarsdould be aware of the technical specificationthef hardware and
software of RFID before implementing. Every teclugyl has advantages and disadvantages and so is. RFID

But it is a good system to track the materials fandheft control at the library.
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