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Preface

ORIGINS OF RFID IN LOGISTICS

In 2003 while working as a newly hired assistant professor, I opened the Radio
Frequency Identification (RFID) Supply Chain Logistics (RfSCL) lab in Lincoln,
Nebraska, due to my current understanding of the importance of the development
of this advance in automatic data capture technology. Previous experience as an
industrial engineer for UPS had exposed me to the technology in 1993. Further expe-
riences as a consultant with Tompkins Associates in the late 1990s implementing
warehouse management, transportation management, and enterprise resource plan-
ning systems (WMS, TMS, and ERP, respectively) utilizing automatic data capture
devices exposed me to the rigors of implementing these technologies. My goal for
the lab was to allow industry and academia to work together for solutions that lead
to research. The Auto-ID Research lab at MIT, which established EPC Global, pro-
vided leadership for developing passive RFID tags as possible replacements for bar
codes in distribution supply chains. The RfSCL goal was to utilize the accepted
industry Six Sigma methodologies to define industry problems and, in the process of
solving problems, identify and pursue relevant research opportunities. The industry—
university focus has led to our lab becoming one of the National Science Founda-
tion’s Industry University Cooperatives (NSF I/URC) in the Centers for Engineering
Logistics and Distribution (CELD).

As mandates for Wal-Mart and the Department of Defense (DOD) were given
for the respective organizations’ suppliers, many of these suppliers sought answers
for integrating RFID into their supply chain. Many professors were not motivated to
approach RFID due to the fact that it crossed many different fields of research, such
as electrical engineering, computer science engineering, and industrial engineering,
to name a few. The need to cross into different research fields made RFID more of
a practical research area. Many suppliers set up their research labs and tested their
products. These tests appeared to be self-serving, touting the high read rates and read
accuracies of their products. When these products were tested by companies who
bought these tags and readers, they did not perform as promised. This lack of confi-
dence by organizations and suppliers, the public lawsuits for patent rights for RFID
technologies, and mandates created the need for education about RFID.

During this time, because we were named as one of the first academic RFID labs,
organizations approached us to test RFID technologies. They needed an unbiased
opinion. As we began presenting the results of these first-generation tags (or GEN 1,
or Class 0, 1 tags), industry partners suggested that we provide education seminars
on RFID. During the process of presenting these seminars, the most common feed-
back from participants included questions regarding how the technology works, how
it can be used in operations, and what other applications for this technology are.
Other researchers, such as Satish Bukaputnam at Oklahoma State University (OSU),
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described the need to introduce this knowledge into the engineering academic
curriculum as a course. In fact, both OSU and the University of Nebraska — Lincoln
(UNL) were, as I know it, the first to introduce RFID into the engineering curricu-
lum. The knowledge of electrostatic theory, sensor technology, production planning
and control, and logistics was best taught in engineering from our perspective. Cur-
rently, business case aspects are now being taught in some business schools.

We did our best to put together a structured description of the basics of RFID
and how to use it in the supply chain. While doing this, we realized that certain
fundamental relations exist — for example, the integration of testing the technology
to the integration of the technology into operations. This became section 2 of our
book. Though this material has been presented in short courses and in academic lec-
tures, the process of converting this information into book form has proven challeng-
ing. Often the conversion of theoretical presentations into practical implementation
practice remains difficult. Drawing from our implementations and other contributors
we organize some of these principles in practice in section 3 of our book.

INTENDED AUDIENCE

RFID in logistics in intended for the three academic audiences:

1. BS and MS industrial engineering students in a production and planning
course

2. MBA and MS students with a specialization in logistics as a core course
on logistics

3. Logistics, manufacturing, and distribution engineering professionals

HOW TO USE THIS BOOK

After a brief introductory chapter, the book is organized into several sections: Sec-
tion 1, Understanding RFID; section 2, The RFID Integrated Logistics Model; and
section 3, Principles in Practice. In our own teaching we cover all three sections in
order. We believe that section 2 should be covered completely, as it represents the
core of RFID in logistics. Because we refer to extensive use of passive RFID tags in
logistics, it is recommended that you cover chapter 3 (RFID Passive System Compo-
nents) and chapter 6 (RFID Standards) completely before starting section 2. Beyond
this, the individual instructor can select historical topics from section 1 and apply
topics from 2 to meet his specific audience’s need.

The instructor is also faced with the choice of how much technical depth to use.
To assist readers who want general concepts with minimal technical focus, we sug-
gest reviewing the sections prior to creating a syllabus. Some sections can be skipped
completely without losing continuity.

In teaching this material to both logistics professionals and engineering students,
we have found that logistics professionals are less interested in the technical rigors
than the engineering students. However, we have found that logistics professionals
have returned to investigate the technical information as it became relevant to their
operational testing.
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