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INTRODUCTION

RFID, also known as radio frequency identification,
is a form of Auto ID (automatic identification). Auto
ID is defined as “the identification of an object with
minimal human interaction” (Puckett, 1998). Auto ID
has been in existence for some time; in fact, the bar
code, the most ubiquitous form of Auto ID, celebrated
its 30™ year in commercial use in 2004 (Albright, 2004).
Barcodes identify items through the encoding of data
in various sized bars using a variety of symbologies,
or coding methodologies. The most familiar type of
barcode is the UPC, or universal product code, which
provides manufacturer and product identification.
While barcodes have proven to be very useful, and
indeed, have become an accepted part of product usage
and identity, there are limitations with the technology.
Barcode scanners must have line of sight in order to
read barcode labels. Label information can be easily
compromised by dirt, dust, or rips. Barcodes take up a
considerable footprint on product labels. Even the newer
barcode symbologies, such as 2D, or two-dimensional,
which can store a significant amount of data in a very
small space (“Two dimensional...,” 2005) remain
problematic. RFID proponents argue that limitations
of barcodes are overcome through the use of RFID
labeling to identify objects.

Figure 1. Barcode examples

-34-1234 %

*x 314 =

Code 39 (Source:
http://www. idautomation. com/fonts
{freefword-example. gif)

HISTORY OF RFID

Jeremy Landt(2001) wrote a history of RFID published
by AIM, The Association for Automatic Identification
and Data Capture Technologies, explaining that in the
20 century, the invention of radar took advantage ofthe
electromagnetic energy that some postulate to have been
present at the creation of the universe. By broadcasting
and analyzing the reflection of radio waves, radar can
identify two important characteristics about an object,
its position and its velocity. This application of radio
waves was a precursor to the use of radio waves in
radio frequency identification.

During the 1950s, transponders were developed
and improved, becoming increasingly more sophis-
ticated and allowing for long-range determination of
the identification of aircraft (Landt,2001). Through the
decades ofthe 1960s, 1970s, and 1980s, inventors, aca-
demicians, commercial enterprises, and governmental
agencies explored a plethora of opportunities related
to the use of early RFID devices, using radio trans-
missions, “short-range radio-telemetry,” microwave
technology, and radar beams (Landt, 2001). Landt
states that RFID was first used commercially in the
1960s by companies that developed security related
devices called “electronic article surveillance (EAS)
equipment.” Although EAS could only present the
detection or absence of a tag, the tags were low cost
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Understanding RFID

and provided valuable deterrents to theft. EAS is still
an important application of RFID today.

Work continued through the 1970s and in the 1980s,
as companies began offering a variety of RFID related
business solutions, primarily aimed at transportation,
controlled access, and animal tracking applications
(Landt, 2001). Of primary importance, in 1973 the
United States government determined that there was
no need for a national standard for electronic vehicle
identification. This was serendipitous because it meant
thatindividual firms, researchers, and others could have
the freedom to develop new uses of RFID without being
constrained by a governing body (Landt, 2001).

RFID TECHNOLOGY
Radio Frequency

Electromagnetic waves are comprised of a continuum
of emanations, including visible light waves, and in-
visible frequencies such as television and radio waves,
which are lower frequency than light, and x-rays and
gamma rays, which are higher frequency than light.
Frequencies are measured in Hertz (Hz), kilohertz
(kHz), megahertz (MHz), or gigahertz (GHz), and
represent the rate of oscillation of the waves. The
portion of the electromagnetic spectrum used by radio
frequency identification includes LF (low frequency),
HF (high frequency), and UHF (ultra high frequency),
which are all portions of the radio wave frequency
bands, hence the term “radio frequency identification.”
An advantage of radio waves over visible light is that
radio waves can penetrate many substances that would
block visible light. Radio waves range from 300 kHz
to 3 GHz (Hodges et al, 2003). Specific frequencies
use is controlled by governmental agencies.

Some of the concerns relating to RFID are inherent
to the technology upon which it is based. For instance,
the range over which devices using radio waves can
consistently communicate is affected by the following
factors:

1.  The power contained in the wave transmitted

2. The sensitivity of the receiving equipment

3. The environment through which the wave trav-
els

4. The presence of interference (Hodges et al.,
2003)

Hardware Components

The radio frequency transmissions in RFID travel be-
tween the two primary components, the RFID reader
and the RFID tag. The reader can be mobile or station-
ary and is the proactive component. It consists of an
antenna and a transceiver, is supplied with power, and
generates and transmits a signal from its antenna to the
tag and then reads the information reflected from the
tag (Hodges et al., 2003). The antenna is used to send
and receive signals; the transceiver is used to control
and interpret the signals sent and received (“What
is...,” 2005). The tag, a transponder, is affixed to the
object being identified, such as an automobile, a ship-
ping pallet, or a tagged marine mammal. Thus, we
can see a major benefit in using RFID since the data
is exchanged using radio waves; it is not necessary to
have line of sight between a reader and a tag, such as
is required with barcodes. This permits a great deal
more flexibility in the use of the RFID.

Although all readers have an external power source,
tags may be completely without power or with some
degree of power, and fall into three categories': (1)
Passive tags are inert; they do not have any power
source and must use energy from the radio wave that

Figure 2. The electromagnetic spectrum (Adapted from Hodges, 2003)

TV  Microwaves

AM Radio FM Radio FM Radar
LFE MF HF VHF UHF Infrared Visible Ultraviolet Xorays;
Light Gamma Rays
Low frequency High frequency
Long wavelength Short wavelength

783




7 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage: www.igi-
global.com/chapter/understanding-rfid-radio-frequency-identification/13435

Related Content

Student Readiness and Perception of Tablet Learning in Higher Education in the Pacific- A Case
Study of Fiji and Tuvalu: Tablet Learning at USP

Pritika Reddy, Bibhya Sharmaand Shaneel Chandra (2020). Journal of Cases on Information Technology (pp.
52-69).
www.irma-international.org/article/student-readiness-and-perception-of-tablet-learning-in-higher-education-in-the-pacific--a-

case-study-of-fiji-and-tuvalu/247996

Knowledge, Culture, and Cultural Impact on Knowledge Management: Some Lessons for
Researchers and Practitioners

Deogratias Harorimana (2010). Information Resources Management: Concepts, Methodologies, Tools and
Applications (pp. 1293-1304).
www.irma-international.org/chapter/knowledge-culture-cultural-impact-knowledge/54543

Towards a New Model for Knowledge Construction and Evolution
Antonio Cartelli (2009). Encyclopedia of Information Communication Technology (pp. 767-774).

www.irma-international.org/chapter/towards-new-model-knowledge-construction/13433

Relationship of Skill Expectation Gap Between IS Employees and Their Managers with User
Satisfaction

James Jiang, Gary Kleinand Eric T.G. Wang (2007). Information Resources Management Journal (pp. 63-75).
www.irma-international.org/article/relationship-skill-expectation-gap-between/1321

Information Management: Jurisdictional, Legal and Ethical Factors

Michael Losavio, Adel EImaghrabyand Deborah Keeling (2009). Open Information Management: Applications
of Interconnectivity and Collaboration (pp. 406-420).
www.irma-international.org/chapter/information-management-jurisdictional-legal-ethical/27806



http://www.igi-global.com/chapter/understanding-rfid-radio-frequency-identification/13435
http://www.igi-global.com/chapter/understanding-rfid-radio-frequency-identification/13435
http://www.irma-international.org/article/student-readiness-and-perception-of-tablet-learning-in-higher-education-in-the-pacific--a-case-study-of-fiji-and-tuvalu/247996
http://www.irma-international.org/article/student-readiness-and-perception-of-tablet-learning-in-higher-education-in-the-pacific--a-case-study-of-fiji-and-tuvalu/247996
http://www.irma-international.org/chapter/knowledge-culture-cultural-impact-knowledge/54543
http://www.irma-international.org/chapter/towards-new-model-knowledge-construction/13433
http://www.irma-international.org/article/relationship-skill-expectation-gap-between/1321
http://www.irma-international.org/chapter/information-management-jurisdictional-legal-ethical/27806

