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Abstract: RFID (Radio Frequency Identification) technology is a cutting-edge tool transforming library operations. Utilizing
electromagnetic fields, RFID systems automatically identify and track tags attached to objects, such as books and multimedia materials.
This innovative technology is increasingly adopted by libraries worldwide to enhance efficiency, accuracy, and user satisfaction. One of
the most significant advantages of RFID technology in libraries is the streamlining of check-in and check-out processes. Traditional
barcode systems require a line-of-sight scan, often leading to time-consuming manual handling of each item. In contrast, RFID tags can
be read from a distance, allowing multiple items to be processed simultaneously. This speeds up the borrowing and returning process,
reducing wait times for patrons and freeing up staff for more specialized tasks. Librarians can perform rapid inventory checks using
handheld RFID readers, which can scan entire shelves of books in minutes. Additionally, RFID tags help identify misplaced books,
reducing the time spent searching for missing items and improving overall collection organization. Security is a critical concern for
libraries, and RFID technology provides robust solutions to prevent unauthorized removal of materials. RFID-enabled security gates at
library exits can detect active RFID tags on items, triggering an alarm if an attempt is made to leave the premises without proper check-
out. Self Service kiosks equipped with RFID readers allow users to check out and return (vi) materials independently, fostering a sense
of autonomy and convenience. This not only reduces queues and wait times but also allows library staff to focus on more complex
inquiries and support services, enhancing the overall user experience. The integration of RFID technology in libraries offers valuable
data analytics capabilities. RFID systems can track usage patterns, providing insights into the most borrowed materials, peak usage
times, and user preferences. RFID technology represents a significant step forward in modernizing library management, ultimately
enriching the role of libraries as vital community resources in the 21st century. In an era of rapid technological advancement, this book

explores how RFID technology is reshaping libraries, enhancing operational efficiency, and improving user experiences.
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Radio Frequency Identification (RFID) technology has
revolutionized various industries, and libraries are no
exception. RFID is a wireless technology that uses radio
waves to transfer data between a reader and an electronic tag
attached to an object. In the context of libraries, RFID
technology is primarily used to automate and streamline
various operations, including inventory management,
circulation, and patron services. This introduction explores
the fundamental concepts of RFID technology, its
components, and its benefits for library management and
user experience. At its core, RFID technology consists of

three main components: RFID tags, RFID readers, and a

backend system for data management.

1) RFID Tags: These tags are small electronic devices that
contain a microchip and an antenna. The microchip
stores information about the item, such as its unique
identification number, which is linked to the Library’s
catalogue. RFID tags can be passive (powered by the
reader’s signal), active (equipped with a battery), or
semi-passive (battery assisted but powered by the
reader’s signal).

2) RFID Readers: RFID readers emit radio waves to
communicate with RFID tags. When an RFID tag
comes within the reader’s range, it responds by
transmitting the stored information. Readers can be 2
RFID Technology in Libraries handheld or fixed and
can read multiple tags simultaneously, making them
highly efficient for library operations.

3) Backend System: The data collected by RFID readers
is transmitted to a library management system (LMS)
that manages the library’s catalogue and inventory. This
system allows librarians to track items, manage
circulation, and analyse usage data.

Benefits of RFID Technology in Libraries

RFID technology offers numerous benefits that enhance

library operations and improve the user experience:

1) Improved Inventory Management: RFID technology
allows for rapid inventory checks and accurate tracking
of library materials. Librarians can conduct inventory
scans quickly and efficiently, reducing the time and
labour involved in traditional methods.

2) Enhanced Circulation Processes: RFID systems
streamline the check in and check-out processes,
enabling patrons to borrow and return items with
minimal waiting time. Self-checkout stations equipped
with RFID readers allow users to manage their
transactions independently, freeing up staff to assist
with other tasks.

3) Increased Security: RFID technology enhances the
security of library materials. If a patron attempts to
leave the library with an unpurchased or unreturned
item, the RFID system can trigger an alarm, preventing
theft and ensuring that materials are properly accounted
for.

4) Better User Experience: With RFID, libraries can
provide a more efficient and user-friendly experience.
The ability to quickly check out multiple items at once
and the convenience of self-service stations cater to
patrons’ needs for speed and ease of access.

5) Data Analytics and Reporting: RFID systems enable
libraries to collect valuable data on item usage,
circulation trends, and patron behavior. This
information can inform collection development,
resource allocation, and strategic planning to better
meet the needs of the community.

Challenges and Considerations
While RFID technology offers significant advantages,
libraries must also consider potential challenges. Initial costs
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for implementing RFID systems, including tags, readers, and
software, can be substantial. Additionally, staff Introduction
to RFID Technology in Libraries 3 training is essential to
ensure effective use of the technology and to integrate it
seamlessly into existing workflows. Privacy concerns are
another important consideration. Libraries must establish
policies to protect patron data and ensure that RFID tags are
used responsibly. Transparency about how data is collected
and used is essential for maintaining user trust.

RFID technology has the potential to transform library
operations by improving efficiency, enhancing security, and
enriching the user experience. As libraries continue to adapt
to changing information landscapes and user needs,
embracing RFID technology can provide the tools necessary
to meet these challenges effectively. By investing in RFID
systems, libraries can position themselves for future success
and continue to serve their communities as vital centres of
learning and information.

Overview of RFID Technology

Radio Frequency Identification (RFID) technology has
become a transformative force in library management,
enhancing operational efficiency and improving user
experiences. RFID systems enable libraries to automate
various processes, such as inventory management, item
tracking, and circulation services. This overview outlines the
essential components of RFID technology, its benefits,
implementation considerations, and its impact on library
services.

Components of RFID Technology

1) RFID Tags: RFID tags are small devices attached to
library materials. They consist of a microchip that stores
information about the item, such as its unique
identification number, and an antenna that transmits
data. Tags can be passive (powered by the reader’s
signal), active (battery-powered), or semi-passive
(battery-assisted).

2) RFID Readers: These devices emit radio waves to
communicate with RFID tags. When an RFID tag is
within range, it responds by transmitting the stored
information back to the reader. RFID readers can be
handheld for mobile use or fixed for self-service
checkouts and inventory scans.

3) Software Systems: RFID technology is integrated with
library management systems (LMS) to manage
cataloguing, circulation, and inventory processes. This
software collects and analyses data from RFID readers,
enabling librarians to track materials and monitor usage
trends.

Implementation Consideration

While RFID technology offers numerous advantages,

libraries must consider several factors  during

implementation: ¢

e [Initial Costs: The setup costs for RFID systems,
including tags, readers, and software, can be significant.
Libraries need to assess their budgets and explore
funding options to support the transition.

o Staff Training: Effective training is essential to ensure
that library staff can operate RFID systems proficiently.

Staff must understand how to use the technology,
troubleshoot issues, and integrate it into daily operations.

e Privacy and Security: Libraries must address potential
privacy concerns associated with RFID technology.
Establishing clear policies regarding data collection and
usage is crucial to maintaining patron trust.

o Integration with Existing Systems: RFID technology
should be compatible with existing library management
systems. Ensuring Introduction to RFID Technology in
Libraries 5 seamless integration can minimize
disruptions and streamline processes.

Impact on Library Services

RFID technology has a profound impact on library services,
allowing libraries to adapt to evolving user needs and
expectations. By automating routine tasks, libraries can
allocate more time and resources to enhancing patron
engagement and developing innovative programs.
Furthermore, the data collected through RFID systems
provides insights that can inform strategic planning, helping
libraries align their services with community interests.

RFID technology represents a significant advancement in
library management, offering a range of benefits that
enhance operational efficiency and improve user
experiences. By implementing RFID systems, libraries can
streamline processes, enhance security, and provide better
service to their patrons. As libraries continue to evolve in the
digital age, RFID technology will play a vital role in shaping
the future of library services, ensuring that they remain
relevant and responsive to the needs of their communities.

Information Technology in Libraries

The application of information technology in libraries results
in increased operational efficiency. The IT increases
productivity of library staff. It relieves professional staffs
from mundane jobs that involves a lot of duplication so that
they can be fruitfully used for user-oriented library services.

It improves quality of services rendered by the library. Use
of information technology ensures ease of functioning,
accuracy and economy in human labour with greater speed.
The exponential growth of information has made manual
system redundant giving way to computerised information
storage and retrieval tools.

Effective and efficient handling of huge quantum of
information is only possible by using computers, which have
the added advantage of being highly accurate and efficient
that adds value to information. Moreover, the technology
also helps in rendering services that were hitherto not
possible using traditional means. The new information
technology facilitates improved management of physical and
financial resources. The advances in technology and its
availability at lower cost, has also raised expectations of
users from librarians and libraries. The new information
technology, on one hand, facilitate wider access to
information for the library users, on other hand, it facilitates
wider dissemination of information products and services
generated by the library. The availability of networks
facilitates resource sharing and high-speed communication
with other libraries.
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Information Technology- based Library Services

New information technology can potentially support a range
of traditional and Non-traditional library services. Most of
the library services generated using information technology
resemble closely to those generated manually with
improvements and modifications to suit the requirements of
automated services.

OPAC and WEBPAC

Remote access to the Library catalogues (OPAC) was
possible only through a telnet connection before the Web
was launched. The web-based interfaces are now available
for most of the integrated library software packages
including Libsys. Web sites are increasingly providing links
to their web PAC instead of telnet links to their Library
OPAC.

Exploiting the provisions of hyperlinking that the web
provides, various searchable elements of a bibliographic
record in a web PAC are hyperlinks to other records in the
database. For example, an author is a hyperlink to all records
in the database for that author, a series is an hyperlink to all
serial title under that series; a keyword for a record is a link
to all records in database having that keyword, ,etc. In effect,
a web PAC adds software based functionality to a
conventional OPAC. A user has additional incentives to visit
the library web page hosting web PAC.

With web-based resources and services in place, many
libraries are phasing out their dumb terminals. The library
web sites are increasingly becoming a more logical gateway
to the catalogue and other web-based library resources.

The acceptability of web-based interfaces to the Library
OPAC is much greater because web interfaces are familiar
to the users with its graphical and navigational interfaces.
The users can click complex subjects instead of typing them
or remembering complex commands.

Information Alerting Services

As the name implies, information alerting services or
Current Awareness Services (CAS) are produced by the
libraries for their users to alert them about new
developments in a given field of study. Information alerting
services are Introduction to RFID Technology in Libraries 7
issues periodically by the libraries either for internal
distribution amongst staff and employees or externally to
other users. The alerting service may be issued as a
newsletter reporting new developments, programmes,
forthcoming seminars and conferences, events, training
programmes, etc. It may also consist of recent additions of
books and other documents in the library for a specified time
period. Most library integrated system facilitate generation
of such a service organised according to subject category for
a given time period.

Alerting service may also consist of an indexing service
issued by a library or a commercial publisher or a society
that regularly indexes the contents of periodicals and some
other publications systematically in a specified subject field.
Such indexing services are issued at a regular interval.
Abstracting services are essentially indexing services
wherein an abstract of articles are included in addition to its

bibliographic details. Index India and Reader’s Guide to
Periodical Literature are examples of indexing services.
Biological Abstracts, Chemical Abstracts and Index
Medicus are example of abstracting services. Most indexing
and abstracting services are now available as web-based
databases with sophisticated search interface.

Selective dissemination of information (SDI) is a personal
form of Current Awareness Service (CAS). It refers to the
mechanism of selectively directing new items of information
from primary or secondary sources to individuals based on
their current interests in a particular subject. SDI is delivered
based on a user interest profile which is matched with
updates on databases for finding the items of interest for a
given user. Push technology or personalisation’s are more
recent terms that are used in place of SDI.

Digital Reference Service

Reference service and imparting instructional training to the
library users are key areas of activities for any library. The
technology now allows reference librarians to reach out to
the users using the network instead of waiting at the
reference desk for users to come by. Besides, imparting
instructions on mechanisms of using a library, a reference
librarian is also involved in delivering reference service that
require deep intellectual understanding of subject.

Although automated libraries are not yet sufficiently
advanced to offer interactive reference services,
electronically-mediated reference services are 8 RFID
Technology in Libraries increasingly available through
libraries and information centres. Digital reference service,
also called ‘Ask-An-Expert’ or ‘Ask-A-Librarian’ services
are Internet-based question and answer service that connect
users with individuals who possess specialised subject
knowledge and skill in conducting precision searches. As
opposed to static web pages, digital reference services use
the Internet to place people in contact with people who can
answer specific question and instruct users on developing
certain skills. The people who serve as digital reference
experts (also called volunteers or mentors) are most of the
time information specialists, affiliated to various libraries.

Library Chat Rooms

Several libraries have started experimenting with offering
real time digital reference service, using chat software, live
interactive ~ communication  activities, call  counter
management software, web contact software, bulletin board
services, interactive customer assistance system or related
technologies. Many libraries are experimenting with Internet
chat technology as an innovative method to extend and
enhance traditional and remote reference service.

While digital reference service is asynchronous method of
information delivery, the Internet chat providing the benefit
of synchronous communication between a user and a
reference librarian (or mentor). Interactive reference services
facilitate a user to talk to a real, live reference librarian at
any time of day or night from anywhere in the world. Unlike
with e-mail reference, the librarian can perform a reference
interview of a sort by seeking clarifications from the user.
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The librarian can conduct Internet searches and push Web
sites onto the patron’s browser, and can receive immediate
feedback from the patron as to whether his or her question
has been answered to his satisfaction. Most libraries
currently involved in real-time reference service are part of a
collaborative network so that they can share staffing and
work around the clock to truly provide reference service any
time. Library of Congress Collaborative Digital Reference
Service is one of such services.

Several institutions including Cornell University, Internet
Public Library, Michigan State University and North
Carolina University are offering Internet chat-based services
using software like Live Person, AOL Instant Messenger,
Conference Room and Netscape Chat. The librarians have
observed that their relatively new chat-based service logged
significantly more questions in a relatively short time than
their well-established e-mail digital reference service.
LiveRef (sm) maintains an online registry of real-time
digital reference services.

Electronic Document Delivery Services

The term ‘electronic document delivery systems’ implies
delivery of electronic version of a document that might
involve reproduction of an electronic copy of a document if
it is not available in electronic format. The libraries had been
using fax machines for immediate delivery of photocopies of
articles via telephone lines.

The first use of electronic document delivery was based on
scanning technology. With maturity of scanning equipment
and technology, document supply services started scanning
the documents as bitmap page images. Applications are built
in such a way so as to automatically produce a hard copy
together with a header page containing the address of the
applicant which can again be send by snail mail or facsimile.
A software package known as ‘Ariel’ is used in several
libraries in developed countries for delivery of scanned
articles via Internet.

The Ariel software is loaded on an Internet-enabled
computer can receive and send electronic information to
other libraries which have installed Ariel. Availability of
most of the peer reviewed research journals in electronic
format, inexpensive technology to scan articles and
improved electronic delivery mechanisms are some of the
enabling factors that have contributed to well establish
electronic document delivery system now available
commercially. More recently most of the secondary services
that were available on CD ROM or through online search
services are now available on the Internet where the
bibliographic references are linked to their full-text on the
publisher’s site.

The technology has now been perfected and there are several
electronic document delivery services that allow a user to
download an article in full text from their site or deliver
them electronically as attachment to e-mails. Most electronic
publishers and aggregators like OCLC, OVID, etc., are
offering full-text of articles through their web sites.
Different vendors have various payment options; some
charge each time the journal is used, whereas others provide
open access for a set annual fee. A user who wishes to have

the item delivered can enter a credit card number and specify
a delivery method (postal, UPS, fax, e mail, etc.,) and
indicate whether it is a rush item (with a rush order fee
attached.) The ADONIS (Article Delivery over Network
information Systems) can be considered as a landmark
development in electronic document delivery system. The
project was launched by a consortium of five major
publishers - Academic Press, Blackwell’s Scientific
Publications (merged with Wiley Inter Science), Elsevier
Science Publications, and Springer Verlag.

The project uses combination of laser scanning, printing and
digital optical storage technology for storage and retrieval of
complete pages of over 650 scientific, technical and medical
journal articles. The issues of journals are available on CD
ROM with weekly updates for distribution to each centre in
various countries licensed to use the system for document
delivery.

Library Websites

Libraries are using web technology to create home pages as
starting points or as gateways for searching information
about the library. A home page reflects characteristics of an
academic institution. It provides an opportunity to the library
to propagate its services and facilities to the academic
community worldwide. The home pages of libraries are
increasingly used as an integrated interface designed to
deliver detailed information about a library as well as to
provide access to all computer-based services offered by a
library.

Several library web sites facilitate virtual guide to the
physical facilities including collections, services and
infrastructure available in the library through their web sites.
Most library web sites provide library layouts and floor
plans to guide users to physical location of facilities and
services along with link to relevant information. Besides
offering information, the library web sites of academic
institutions invariably hosts subject gateways or subject
portals that contains links to web resources for subjects of
interest to the institution. Most of the IT-based library
services mentioned in this article are offered through the
web sites of libraries. The library web sites can have features
like have Frequently Asked Questions (FAQ) along with
their answers, library calendar listing events or show
information for forthcoming events, Web forms for inviting
feedback. Moreover, libraries may also use bulletin boards,
threaded discussion forum and listservs to help promote and
evolve web-based library services.

Web-Based User Education

The WWW provides a dynamic environment for
distributing information over a large network and web-based
instructions is a suitable tool to do so. Web-based guides and
teaching tools can be easily updated, accessed, and printed
on demand. They may include colour graphics and
screenshots. The web-based user education provides a high
degree of interactivity and flexibility to the users offering
them the benefit of self-pace, graduated to teach from basic
to highly advanced levels and designed in a wide range of
formats that accommodate diverse learning styles.
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The proliferation of digital resources will generate greater

demands on reference and instructional services. With

availability of digital resources that can be used anywhere at

any time, requirement for instructional and reference

services would also grow. Failure to develop both the

technological aspects and required service components

would lead to underutilisation of digital resources. The

library web sites can use web-based user education for

imparting training to users in the following areas:

o Basic library skills along with glossary of library terms;

e Using Library OPAC/ web PAC, locating books,
magazines and other library materials;

o Instructions for searching CD ROM and web-based
databases and other electronic resources; an

o Instructions on subject searching training, using Boolean
operators and searching Internet resources through search
engines. The web technology provides for incorporating
both synchronous and asynchronous interactivity in the
web-based user education.
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