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Abstract

The first part of paper describes about the concept, historical develogom@pbpnents
of RFID Technology. The paper discusses about the proposal to studtathe of
RFID implementation in University and Institutional Librar@sNorth East India. As
the RFID Technology application in libraries and other business organzadre
gaining momentum, there is an urgent need for exploring the posdtilinging RFID
Technology in Library and Information Centres of North East India afiscuss many
issues and challenges to implement RFID Technology and Univarsitynstitutional
Libraries of North East India. The second part of paper highlights theatigm of
RFID Technology for managing housekeeping operations of university atdtiosal
library services effectively. A brief outline of Research Projectrfiggiementing RFID
Technology in University and Institutional Libraries of North Eastdrighs also been
described in brief.

Key Words: RFID Technology, University Libraries , Institutional Libes, North east
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1.0 INTRODUCTION

In today's information society the librarians have a great redplitysio organize and
manage the knowledge center due to exponential increase the volumermiaindn which
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leads to the information explosion. Libraries are moving towards adop#test
technological environment. Libraries are regarded as the cengeahcias for the
dissemination of knowledge in the form of books, journals, audio-video, t&iEROMS,
and via digital information services to one and all. The basic&amy library is to provide
maximum opportunities to its readers/end-users for optimum utdizatf available
resources. So, libraries have been seeking technological support tovemghmeir
organizational setup for providing effective customer services asw rahnage various
services. Previously Barcode technology was one such tool, which hmsdszEto improve
the efficiency of libraries all over the world. Now librariead information centers have
started using Radio Frequency Identification (RFID) systems pptage their electro-
magnetic and barcode systems in the late 1990s.

As its name implies, the term RFID is generally used te@rid®s any technology that uses
radio signals to identify specific objects. RFID technology isarily intended to reveal a
current change in the library user service from the semi-autdntatehe fully-automated
mode (Chan and Ying, 2005). It is a fast growing technology used inidibifar enhanced
circulation capabilities, better inventory control, reliabiliyye, 2006), minimizing theft of
documents (Goldingand Tennant, 2008; Sumi and Kumar, 2007; Makhdumi and Verma,
2007), and provides batch access and storage of mass data. The mgtiemef RFID
technology certainly improves service efficiency for librariad @nables more diversified
applications and service modes. However, as stated by Yu (2098)ting necessary
standards, processes, and interfaces to fit in with current information systems and extend
automatic library operations requires continuous effort”. RFID technology promises to
change our world. It has the capability of making our personal lives androigéssional
lives in the library more convenient. At present, when libradesll kinds are facing
economic hardship the overwhelming reason for considering RFID techna®dgfes most
beneficial one, not only for improving the quality of service alsopi@mmising to relieve
repetitive strain injury, speed patron self-checkout, and make possibhprehensive
inventory. (Madhusudhan, 2010).

RFID tag implementation can be a time-consuming, distractingeapensive process for
any library system. Simply stated, the commitment requirgdeiater than most libraries can
successfully support. RFID is a combination of radio-frequency-bésathology and
microchip technology. The information contained on microchips in theaféiged to library
materials is read using radio frequency technology, regardlesstesh orientation or
alignment (i.e., the technology does not require line-of-sightfoted plane to read tags as
do traditional theft detection systems). The RFID gates dittfaey exit(s) can be as wide as
four feet because the tags can be read at a distance of up feeetviny each of two parallel
exit gate sensors.

1.1 NORTH EAST INDIA

North Eastern Region (N E Region) of India has attracted attention of thengmre of India since two
decades for overall development of the region which comprises of seven \stath is popularly known as
seven sisters and recently in 2001 the eight States “Sikkim’ has been included in the North Eastern Region.
These states are viz., Arunachal Pradesh, Assam, Manipghalga, Mizoram, Nagaland, Sikkim, and
Tripura. North Eastern Region is bestowed with eight Central Uniess{A\ssam University, Silchar; Tezpur
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University, Tezpur; NEHU, Shillong; Nagaland University, Kohimdizoram University, Aizawl; and
Manipur University, Imphal and Rajiv Gandhi University, Arunanchal Palad&ipura University, Agartalla
and Sikkim University, Gangtok ), two State Universities (Gaubaiversity and Dibrugarh University), two
Agricultural Universities (Agricultural University, Jorhat and Gah#gricultural University, Imphal,), seven
Medical Colleges, three Engineering Colleges, one each MedicdaRb Institute, ICAR Laboratories,
Advanced Studies in Science &Technologies, Centre of Plasmac®hygricultural University, Forest
Research Institute and NERIST and 247 Colleges supporting under-graduaggadundte level courses.
Besides these institutions , few institutions of national impogdike IIT, Guwahati, IIM , Shillong, Sikkim
Manipal Institution of Medical Science, North Eastern Regidmsiitute of Technology, Ita Nagar, National
Institute of Technology, Silchar , Aizwal, Nagaland , Imphal Agdrtalla and North Eastern Regional Institute
of Medical Sciences, Shillong have been established for the gmeteth and the development of the backward
and remote area of the North Eastern States for spreading the behdiitther education and research
(Sinha,2012).

20 REVIEW OF LITERATURE ON RFID TECHNOLOGY
APPLICATION

In order to know the latest development in the area of RFID Technalut)its applications
in Indian University and Institutional Libraries , the literataeailable in primary and
secondary sources of information have been meticulously scanned andrgwhs@ne of
the studies have been enumerated here. As market for RFID Teghmolstill at a nascent
stage in India, not many studies have been done research on thisntdpitan context
.However, some available literatures are reviewed which lexvaaformation about the
preliminary information about the RFID Technology highlights various pmmants and
challenges for the adoption and implementation in Indian librgriBRavanishankar and
Galagali (2013; Somvir and Kaushik (2011) . Tilwani and Agrawal (20dXheir paper
discussed about RFID applications and its benefit for managingédibra

Most of the articles discussed about the RFID technology, itpaoemts , its usage in
managing library activities which are still at initial stagjemplementation at many libraries

in India (Vasishta ,2009; Anjaiah and Lingaiah ,2008; Asghar and Vaidyanathan ,2008;
Kumar, ,2008; and Rajasekar, Dhanakar, Pandian and Malliga , 2008a\aaldeJani , 2007

; Pattanaik, 2007; Sumi and Kumar, 2007; Doraswamy, Sreenivasulu angd0RéniNisha,
Bakhshi, and Ali,2006; Varma and Ahmed,2006; ).

Yu (2005) and Yu (2011) has conducted a case study on Implementation @f RFI
Technology in Library Systems in Turku City Library and discsisseout the key role
played by the RFID technology in patron satisfaction and it dactefely improve the self-
service and the collection management, which correspondingly keadsproving the
patrons’ satisfaction with using the library.

Ghosh (2010) describes the RFID (Radio Frequency Identificatioa)la®st technology
which has been used in different industries for security and thefttaan. He discussed
about the usage of RFID technology with special reference to BWbkary, Surat. The
author mentioned the coseffectiveness of the RFID technology for modernisation of
libraries which involves more cost at initial stage and thers itast effective which is
accurate, cost saving and minimize the manpower.
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Nagalakshmi (2010) describes about the implementation of RFID Technol@pademic
libraries of India and discussed about various feature of the technold@dhusudhan
(2010) in his paper examined the usage of RFID technology in libdacaged at Delhi
which highlights that the efficiency of library services hageased after the implementation
of RFID technology in libraries. Bansode and Desale (2009) alsawsdisd about the
Implementation of RFID technology in University of Pune Library dmghlighted the
improvement in the library services in university library of Puneversity.

At International level also Butters (2008) , Engel (2006) and Kot&ad@8) , and Koneru
(2004) has discussed about the implementation of RFID technologysinafian Academic
libraries and highlights the barriers in implementing it in thealies and using RFID for
library automation respectively. Mulla and Chandrashekara (2006); Wadig€8Re6), and

Shahid (2005) have discussed the role of RFID in libraries for édtyaformation Security
, Circulation, Tracking, Inventorying, and Security of Library Miatler

3.0 RFID TECHNOLOGY: AN OVERVIEW

The origin of RFID Technology has been understood since 1930s emerged ouhdrom
concept of “mirror-sunlight-relection”. For centuries we have known how to communicate
message with just a mirror by flashing the sun’s reflection in the direction of recipient, so
that message can be sent through air, simply by reflectingteddsunlight. The basic theory
behind RHD is same, but difference is here, it reflects “radio-wave”. The first application of
RFID had shown during 2nd world war (used with Radar). However, its eocrah
application started to be realized from1980s onwards. The most conppbcaton are
tracking person and objects, identifying goods in supply chain, reusatibaner, high value
tools and other assets, is also used for security including corgralticess to building and
networks and payment systems. So now it has become a part oflavdifg. (Pattanaik,
2007).

According to Chachra (2003) Radio Frequency ldentification (RFIEjetechnology that is

slated to replace barcodes in library applications. It is a @drigeentification that is contact-

less and does not require line of sight. The technology, though newawelbhas been in

use in other sectors for more than 20 years. The RFID tagsaaesiph books and generally
covered with a property sticker. Antennas of different sizesgoas@pplication, are used to
read the tags and manage the various library functions.

3.1 Componentsof RFID Technology

An RFID system for library contain of six components, i.e. REDs, a staff check-out
station, a self-return book drop with an automatic check-in feausgging station, a set of
security gates, a shelf scanner for inventory and administraatiers The self-check-out
station allows library member to borrow books without the help of ybstaff: the book
drop allows returning of books and updating the database; shelving station sptwd up
process of sorting return books for re-shelving. But mainly and lasiponents RFID
system contains of three main components.
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3.11 A comprehensive RFID system has following components:
3.111 RFID Tags

The tags are electronically programmed with unique information. tdgeis paper thin,
flexible and approximately 2"x 2" in size which allows it to baceld inconspicuously on the
inside cover of each book in a library’s collection. It consists of an etched antenna and a tiny
chip which stores vital bibliographic data including a unique ID numbedewotify each
item. This contrasts with a barcode label, which does not storenfamgnation, but merely
points to a database.

3.112 Readers or Sensors

These components are available in various shapes and sizes teedtive applications
within the library, and are often integrated into one enclosure forsgiexific purpose i.e.
patron self-check-out machines and inventory readers. The readerspihweantenna to
generate an RF field. When a tag passes through this RF fieldfdh@ation stored on the
chip is decoded by the reader, and sent to the computer systemtal Gerver which in
turn, communicates to the Library Information System.

3.113 Server/Docking Station

The server is the heart of some comprehensive RFID systensstié communications
gateway among the various components. It receives the informfedm one or more of the
readers and exchanges information with the circulation databassoftivare includes the
APIs - Applications Programming Interface, necessary to aterft with the automated
library system.

4.0 RFID Technology used for other kindsof Applications
The RFID tag can be affixed to an object and used to track and miavagéry, assets,

people, etc. For example, it can be affixed to cars, computepregot, books, mobile
phones, etc. RFID can be used in a variety of applications, such as

X3

%

Access management;

Tracking of goods;

Tracking of persons and animals;

Toll collection and contactless payment;

Machine readable travel documents;

Smart dust (for massively distributed sensor networks);
Tracking sports memorabilia to verify authenticity;
Airport baggage tracking logistics.
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Radio Frequency Identification (RFID) Technology has changed the cooiceecturity all
over the world by giving smart cards for an individual’s identification. The use of RFID has
now been extended to libraries, so as to keep them efficient and tdorepe an ever-
changing environment. The technology is applied to a variety of aesiviti libraries
nowadays like totally automated check in / check- out (withouttieevention of the library
staff), theft detection, stock verification etc. and comprisesty components including
RFID tags/labels, library staff station, security gaé#f-service units, shelf management etc.
and it can be extended to many more areas in future. Being @cdlemology its potential is
to be elaborated a little.

RFID tags are flexible and paper-thin with an electronic chip. Wfilaced into books of
other media, theses tags /labels can be read and written to agimdrequency, that operate
without contact and line of sight. It has in-built EAS function, ttedethefts and is designed
to last for the lifetime of the item they identify. The lityataff station facilitates handling of
material shaving RFID tags. Through a modern graphical usefacgemany functions can
be run on this station. Once the label is placed in the documeidenisfication such as
accession number/shelf location is registered in the chip of bet. [&his information is
either to be taken form the library database or it is direalgn from the book by scanning
the barcode on the book. Thus, these ID tags are used for check infitgolrposes.

After establishing the validity of the member through the smant, the documents to be
checked out are placed on the deck of the station. Library datahgsgaied automatically
by putting the book in the borrower’s account and theft detection system of the label is
deactivated. When the document is to be returned, the borrower hasdatpa the deck
and it gets checked in and the theft detection mechanism is adtiate, if any would be
calculated and a slip maybe printed at this time. If the docuimdatbe renewed, it is to be
placed on the deck and can be renewed after checking the validityegfaleand a new due
date is to be confirmed (Nagalakshmi, 2010)

5.1 Implementations of RFID Technology used by Indian Higher Educational
LibrariesinIndia

Recently, many Indian institutions and corporate libraries haveedtdeploying RFID in
their libraries. Following libraries have already starteglementing RFID Technology in
India: (Nagalakshmi, 2010) List of universities and institutions mghtore and many are
looking for adopting RFID Technology for their library housekeeping dipesa In North
East India also few libraries have already started implengeRiFID Technology application
for their library activities and some libraries are in thecpss of finalization of the project.
As the cost of implementing RFID Technology is huge , so mangrids have been facing
financial problems despite their willingness to adopt this technoMgwy hurdles are there
but LIS professionals working in different libraries have posititiéude for applying RFID
Technology in their libraries.
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Table-2: Implementation of RFID Technology in University and Instihgt of Higher
Learning in India

Sr. Name of the I nstitution City State
No.
1 Indian Institute of Technology Chennai Tamil Nadu
2. Indian Institute of Technology Kharagpur West Bengal
3. Indian Institute of Management Shillong Meghalaya
4. Indian Institute of Management Indore Madhya Pradesh
5. Indian Institute of Management Lacknow Uttar Pradesh
6. Indian Institute of Management Kozhikode Kerala
7. Great lakes Institute of Management Chennai Tamil Nadu
8. National Institute of Technology Surat Gujarat
9. National Institute of Technology Silchar Assam
10 Chandragupt Institute of Managemg Patna Bihar
Patna
11. Pandit Deendayal Petroleum University Ahmedabag Gujarat
12 Sandip Institute of Technology ar Nashik Maharastra
Research
13. Marwadi Education Foundation Group | Rajkot Gujarat
Institutions
14, BCL Delhi New Delhi
15. Mizoram University Aizawl , Mizoram
16. North Eastern Hill University (NEHU) Shillong Meghalaya
17. Nirma University Ahmadabad Guijarat
18. Anna University Chennai Tamil Nadu
19. Jaykar Library, Pune University Pune Maharashtra
20. Punjab University Chandigarh Chnadigarh
21. [ISC Bangalore Karnataka
22. IGCAR Chennai Tamil Nadu
23. PRL Ahmedabad Gujarat
24. IMSC Chennai Tamil Nadu
25. Babaria Institute Vadodra Gujarat
26. Parliament Library Delhi Delhi
27. Kerala State Library Trianathapurarerala
28. Bank of Baroda Mumbai Maharashtra

6.0 SERVICES PROVIDED BY RFID TECHNOLOGY IN LIBRARIES
6.1 Self Service
Right now by far the most popular use of RFID is in providing draecing self-service

operations. There are two main reasons for this. Firstlyseeffee is seen as the “quickest
win” available and offers significant cost savings on circulating stéigkie-1, 2, 3).
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Figure-1 : Photograph Showing the Library Using RFID Technology

(Source __http://www.libbest.com/rfid.htrl

Fig- 2(How Does RFID Works ?)
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How does RFID work?

) (e

Transponder receives signal

Reader broadcasts signal

through antenna Transponder is charged with
enough energy to send bhack
an identifying response

Reader sends info/data to
Computer computer system for

System collecting, logging and
processing

Figure -3 : How Does RFID Works

(Source :_http://hotcaketechnologies.com/technology.php

6.2 Self-Return

6.21 Combined Issue/Return

In many instances Issue and Return functions may operate on theisdnMost suppliers
will offer the flexibility to operate units selectively as “Issue only”, “Return only”, or “Issue
and Return”.

6.3 Fine/Char ge Payment

6.4 Automatic Sorting

6.5 Security

6.6 Stock M anagement

6.7 Accessioning

7.0 PROSPECTS OF APPLICATION OF RFID TECHNOLOGY IN
UNIVERSITY /INSTITUTIONAL LIBRARIES OF NORTH EAST

INDIA
IJSS | Geetanjali Research Publication m
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7.1 Gapsinresearch area

RFID technology is an emerging area of research and siillits initial phase of adoption
facing a number of issues; therefore, several research gapbetween the performance of
RFID systems and its associated issues. Due to variousmeahimbiguity constraints in
such systems, soft computing techniques like fuzzy logic (to magdhevorld uncertainty),
genetic algorithms (to solve problems of high complexity), advaresthiques like CDMA
(Code Division Multiple Access) techniques are yet to be appliedcto systems in order to
effectively address the problems in existing RFID systen@rigdo enhanced performance.
Moreover, the technical and precise research gaps in relatibn R#D systems are
identified during the literature survey.

During literature survey the researcher found that in India a vesynamber of libraries
have implemented RFID technology, and in North-East India the numlaplEmentation
is very much poor. The libraries should have provided RFID awar@gmegeamme, it may
aware some libraries and they may implement the RFID technolagt is another major
factor for not implementing this technology; if the vendor minimithesr cost some more
libraries may implement this RFID technology. Government should $akee steps for
implementing the RFID technology. Govt. may provide some subsidiesprigate
institutions and universities for implementing RFID technology. Hsearcher here tries to
focuses the application of RFID technology for this purpose the robsgachooses a
research topic“RFID Technology and its Application in University and Institutional
Libraries of North-East India.”There were no such studies has been conducted by any other
researcher earlier.

Following gaps have been identified where research studies manbtected. These areas
are:

1. No such studies has been conducted on implementation of RFID Technology in
University and Institutional Libraries of North-East India;

2. Most of the studies are based on theoretical concept about RFHDAlegy and its
application in libraries;

Out of above mentioned area, research project proposal can be sulonitted topic
“Implementation of RFID Technology in University and Institutional Libraries of North-
East India.” which is under preparation stage.

8.0 CONCLUSION

The RFID Technology is very new for library community and the ugeFdD in libraries is
very essential part of upcoming years. The major charaatsrist RFID technology is to
provide high-speed inventory and identify items which are out of promear.olt is the
responsibility of library community to conduct a comprehensive techn@sggssment of
RFID as soon as possible to make the best possible decisions involvingpka@enting this
technology. The implementation of this technology will change our persodalork lives
in library and adorns the conventional library management with a awavand usher for a
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future. Libraries that choose to implement RFID technologiedgvarace of policy safeguard
being put in place should take extra precautions to follow evolving bedicesaguidelines.
Librarians and Information managers are the leaders in protectidnnenaging the
intellectual freedom &user privacy, and it needs to have some respo&s strong
determination in implementing RFID Technology.

RFID refers to the process of grabbing and retrieving data finbegrated circuits using
‘radio frequency’ transmission. RFID seen as the next generation of the barcode offers
libraries marvelous opportunities by contributing to saving time angpaveer and creating
cost efficient and total quality services. Embedding books and olthanyiitems with radio
frequency identification chips, widely known as RFID tags, would awprefficiency by
helping staff track materials better, deter theft and allawopa to check out books faster.

An Integrated Library System harnessing RFID Technology, contsataional library into
a ‘Book smart Library’ by reducing queue times at circulation desk, quick inventory control
without handling books, trouble-free identification of misplaced books, autorbadbk
sorting and theft prevention and more time for library staff tesaise patrons. However,
careful analysis of potential implications relating to* individual privacy” is global imperative,
since privacy advocates worry about what happens when the RFIDs¢Hediary.

Although, the RFID Technology is quite expensive, still it has yiekldaskllent results for
the all the organization. The technology is set to become more papdfadia with more

deployment in the coming time in different sectors. It has beevegrthat this technology
reduces the labour, costs and provides efficient results, whid$ tedool proof security and
access control. The only barrier in the journey is high cost ottt is expected that in
coming days the cost will come down further and very early weé withess the mass
adoption of this technology in various libraries across India and othsrgiahe World.
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