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What is RFID?

 RFID stands for Radio Frequency Identification.

 RFID technology is an automatic identification system
consisting of a tiny tag and a reader which can
communicate with radio waves.

 RFID consists of a transponder with antenna and a
chip and a reader which attached to a computer to
identify the item. The complete set of these items is
called a tag or a label. Data or information can be
written on the chip and stored in the tag or label that
is attached to the item to be identified.

Historical Back Ground

 1935: The Germans, British, Americans and Japanese

were all using radar system in 1935 to recognize

approaching planes by radio waves signal (Dean

Boys,2005).

 1940: British Army used RFID to locate and distinguish
friendly aircraft from enemy ones in the World War-II.
Its called Identity Friend or Foe (IFF). After-that it’s
spread to other business industries such as
manufacturing firms and livestock (Waddenkeri,
2006).

 1960s: RFID used in Sensormatic, Check point, Knogo
etc. companies after invention of Electric Article
Surveillance (EAS) system.

RFID Uses in Libraries in the world
 1990s: Libraries began using RFID systems to

replace their electro-magnetic and bar code
systems in the late 1990s. Approximately 130
libraries in North America were using RFID
systems till 2004, but hundreds more were
considering it (Molnar, Wagner, 2004).

RFID Uses in Bangladesh
 2008: Apollo Hospital, Dhaka, Bangladesh used

RFID for hospital management. After-that some
ready made garments and Bangladesh Army
started using RFID technology.

 2013: BRTA introduced RFID based transport
tracking system.

RFID Uses in Libraries in Bangladesh
 2011: BRAC University Library used only Tag with Security/Theft

Control devices in 2011 for protecting steeling of books.

RFID Based Integrated Library Management System
(ILMS) in Bangladesh:

 2012: NSU library implemented RFID based
Integrated Library Management System in 2012.

 2013: SUST library implemented RFID based
Integrated Library Management System in 2013.

 2014: BUET Library implemented RFID based
Integrated Library Management System in 2014.

 BAU Library is under processing of procurement of
RFID equipments.

Four Phases of RFID Based ILMS & 
Implementation Stage in Bangladesh

Phases of 
Implementation

NSU 
Library

BUET 
Library

SUST 
Library

BRAC 
Library

Library Security 
System 

Yes Yes Yes Yes

Support Library 
Circulation

Yes Yes Yes

Patron Self Check-
in/Check-out

Yes Yes

Smart and Quick 
Inventory

Yes Yes
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Problems  of Library Operation  & Management

Increasing theft

Misplacement of reading material

Poor Inventory  Accuracy

Poor Stock Verification Procedure

Lack of Security Control

Long queue in circulation counter

Hassle of book return etc.

Benefits of RFID System
 RFID tag does not have to be visible for detection. It 

can be read even when it is embedded in an item, 
such as in the cardboard cover of a book or in the 
packaging of a product

 Hassle free automated issue/return of books since 
several books in a pile can be issued/ returned at a 
time 

 Does not need the manual typing so ensuring 
accuracy in routine works

 Helpful in identifying misfiled items

 No lines or greatly reduced lines at the check out 
counter 

Benefits of RFID System

 Instant update of the databases is possible

 Improved utilization of resources like manpower , 
infrastructure etc.

 Less time consumption as line of sight and manual 
interaction are not needed for RFID-tag reading

 Flexible library timings by use of Books Drop Kiosk for 
returning library materials

 Unique ID of RFID tag prevents counterfeiting

 Automation of repetitive work such as lending or 
returning of items

Advantages of Using RFID Tags in Libraries 

 Rapid charging/discharging: Significant time saves since a 
huge number of RFID tags can be read almost outright. As a 
result the speed of operation will be increased.

 Simplified patron self-charging: Patrons do not have to 
carefully place books in designated template and several 
books can be charged at the same time by patrons.

 Automated handling: conveyor and sorting systems that 
can move library resources and sort them by category into 
separate bins or onto separate carts.

 High capacity: More data can be kept in RFID tags than bar 
codes. For instance 32Mbytes data is stored in RFID tags 
whereas, the bar code has the ability to read just 10-12 digits.

Advantages of Using RFID Tags in Libraries 

 Vulnerability to damage minimized: RFID tags are 
more operative in rough environments where they are 
exposing to chemicals, heat, abrasion, dirt and grease 
etc .

 Long Tag Life:  Its minimum 100,000 transaction is 
needed to replace by new ones.

 High security and reliability: There is an interface 
between exit sensors and circulation system to identify 
the books moving out in a library and if the book 
would not be returned to library at least library knows 
which books have been stolen.

Advantages of Using RFID Tags in Libraries 
 Inventory efficiency: Ability to scan books on the shelves 

without removing them. A hand-held inventory reader can 
be moved quickly across a shelf of books to read all of the 
unique identification information.

 Easy installation: installation of RFIDs on books is 
simplistic. The installed RFID tags give information about 
book title, the name of writer, etc.

 Return on investment (ROI): although the cost of 
installation of RFIDs are high at first but the total cost of 
ownership goes down over the time passing, and result in a 
good ROI since the business processes is improved.
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Disadvantages of Using RFID Tags in Libraries 

 High cost: The most important disadvantage of RFID 
technology is its high cost.

 Vulnerability/ Frequency block: household foil blocks 
the radio signals so by wrapping it around books, it can be 
carried out side of libraries easily without anybody identify 
it. 

 Collision: it is possible to create damage in RFID system by 
placing two items against one another so that one tag 
overlays another which may cancel out the signals. 

 Removal of exposed tags: the RFID tags cannot be hidden 
in either spine or gutter of the books and are displayed to be 
removed. If a library wishes, it can insert the RFID tags in 
the spines of all except thin books; however, not all RFID 
tags are flexible enough.

Components of RFID System
RFID system has four components:

RFID tag: It is electronically programmed 
with unique information

Antenna: It is connected to the reader to 
help to process identification of the item

 Server: which the software that interfaces 
with the integrated library software is 
loaded

Reader or sensor: To query the tags

RFID Tag                 
Tag is equipped with a programmable chip and an antenna. 
Each paper-thin tag contains an engraved antenna and a 
microchip with various capacities from  1 bit to 32 Mbytes. 

Tag for Library:

ISO 18000  tags should be used rather than ISO 15693.

Frequency: 13.56 MHz, Capacity/memory: 64bits +

Tags

Type of Tag
 Passive:  Tag uses reader field as a source of energy for 

the chip and for the communication from and to the 
reader. Range covered: 4-5m for UHF band: 860-
930MHz and Range covered: 1.5m for HF band: 10-15 
MHz . Known as Data Logging Tag.

 Semi Active: Battery assisted tag, do not need energy 
from the reader field to power the chip. Range 
covered- 100m. Known as Sensor Tag.

 Active: Battery powered device that has an active 
transmitter on board.  Active tag generate RF energy 
and apply to the antenna. Range covered several KMs.
Known as Smart Dust.

Class of Tag
 read only: "Tags are "read only" if the identification is 

encoded at the time of manufacture and not 
rewritable.

 WORM: "WORM" (Write-Once-Read-Many) tags are 
programmed by the using organization, but without 
the ability to rewrite them later.

 read/write: "Read/write tags," which are chosen by 
most libraries, can have information changed or added. 
In libraries that use RFID, it is common to have part of 
the read/write tag secured against rewriting, e.g., the 
identification number of the item. (Boss 2003)
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Frequency Bands and Applications
Frequency Band Characteristics Typical Applications

Law 110-500 KHz •Short to medium read range
•Inexpensive
•Low reading speed

•Access control
•Animal identification
•Inventory control
•Car  immobilizer

Intermediate 10-15 MHz
•Short to medium read range
•Potentially inexpensive
•Medium reading speed

•Access control
•Smart card

High 850-950 MHz
2.4-5.8 GHz

•Long read range
•High reading speed
•Line of sight required
•Expensive

•Railroad car monitoring
•Toll collection system

Selection of Tag
 Size and form factor- where has to fit it

 Operating Frequency (LF, HF,UHF, Microwave)

 Collision Range

 Durability

 Re-Usability

 Resistance to harsh environment

 Polarization

 Exposure to different temperature

 Communication distance

 Influence of the materials

Antenna
 The antenna produces radio signals to activate the tag

and read and write data to it.

 Antennas are the channels between the tag and the
reader, which controls the system's data acquisitions
and communication. The electromagnetic field
produced by an antenna can be constantly present
when multiple tags are expected continually.

 Antennas can be built into a doorframe to receive tag
data from person's things passing through the door.

Server
 The server is the heart of some comprehensive RFID 

systems. It is the communications gateway among the 
various components (Boss, 2004).

 It receives the information from one or more of the 
readers and exchanges information with the 
circulation database. 

 Its software includes the SIP/SIP2 (Session Initiation 
Protocol), APIs (Applications Programming Interface) 
NCIP (National Circulation Interchange Protocol) or 
SLNP necessary to interface it with the integrated 
library software but no library vendor has yet fully 
implemented NCIP approved by NISO (Koppel, 2004). 

Readers
 RFID readers or receivers are composed of a radio 

frequency module, a control unit and an antenna to 
interrogate electronic tags via radio frequency (RF) 
communication . 

 Its basically two types:

1. One type reads the information on the tag(s) going by 
and communicates that information to a server. The server, 
after checking the circulation database, turns on an alarm 
if the material is not properly checked out. 

2. Another type relies on a "theft" byte in the tag that is 
turned on or off to show that the item has been charged or 
not, making it unnecessary to communicate with the 
circulation database.

Readers Use in RFID Based ILMS
Conversion station
Staff workstation at circulation
Self check-out station
Self check-in station
Exit sensors/Theft Detection (Electronic 

Article Surveillance-EAS Gate)
Book-drop reader (Book Drop)
Sorter and conveyor
Hand-held reader
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Conversion Station: where library data is 
written to the tag

Staff Workstation at Circulation: used to 

charge and discharge library materials
.

Staff Work Station
Self Check-out Station: used to check out 
library materials without staff assistance

.
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Self check-in station: used to check in library 

materials without staff assistance 

.
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Exit sensors (EAS Gate): to verify that all 

material leaving the library has been checked out.

Book-drop Reader: used to automatically 

discharge library materials and reactivate security

.

Sorter and Conveyor: automated system 

for returning material to proper area of library
Hand-held Reader/DLA: used for 

inventorying and verifying that material is 
shelved correctly..
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DLA Operation

Place Data on 
Memory

Use DLA for search

Find the 
book status

Handheld Reader/Inventory Wand
 The portable handheld reader or inventory wand can be 

moved along the items on the shelves without touching 
them. The data goes to a storage unit, which can be 
downloaded at a server later on, or it can go to a unit, 
which will transmit it to the server using wireless 
technology. 

The inventory wand will cover three requirements:
 Screen the complete book collection on the shelves for 

inventory control
 Search for books, which are miss shelved
 Search for individual book requested.
 Other applications can be written for the inventory wand, 

since the system utilizes a personal data terminal (PDT).

Mechanism of Data-Communication

get data from 
Self-Check 

system

get data from 
library 

circulation 
system

Java Socket programSIP

Self Check 
System

Circulation 
System

Special Features of RFID Equipments

 All equipment must meet EU WEEE (Waste
Electrical and Electronic Equipment) Directive which
addresses the return at end-of-life, and
recyclability/recoverability/reusability of waste
electrical and electronic equipment.

 All equipment must meet the EU RoHS (Restriction of
Hazardous Substance). RoHS prohibits lead, mercury,
cadmium, hexavalent chromium, polybrominated
biphenyls (PBB) and polybrominated diphenyl ethers
(PBDE) above certain maximum 8 concentration levels for
those substances.

 More…

Special Features of RFID Equipments
 The proposed system must be ETL or UL, and FCC Part 15-

Certified; SIP2, RS-232, TCP/IP Ethernet 10/100, 802.11n 
(wireless) compliant

 The proposed system shall be fully compliant with ISO 
18000-3 Mode 1, and include both mandatory and 
optional commands specified in ISO 15693-3. The 
proposed system shall also be compliant with ISO 
28560 standard for library tag data format.

 The vendor must show at least 15 weeks of accelerated 
aging test data for the RFID tag being proposed.

 Book-Drop: The proposed system must have data to 
prove at least 96% accuracy when items are placed in 
the RFID book drop one at a time.

 More…
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