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convenient way to learn why and how
companies are using RFID to improve the
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Find products that can help
you deploy RFID successfully,
such as TexTrace’s Woven RFID
Brand Label. The ultrahigh-

4 frequency tag is designed for
source tagging of apparel and
other textile items. It is manu-
factured with custom branding
and looks and feels like a traditional clothing label.
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perception of RFID
changed in recent years?

Cast your vote. Each week, RFID JOURNAL takes
the pulse of the RFID community. See what other people
are thinking—and make your opinion count.
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technology but are
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Companies?
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Usage, Digitalization
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The Inside Scoop

What are end users saying
behind the scenes? Why
should the RFID community
be optimistic about the
industry? Who's spreading
misinformation? Get insight
and perspective at the
RFIDJOURNAL Blog.

(s de
<D

Ideas Exchange

@

RFID JOURNAL maintains

an Ask the Experts forum,
where you can submit
questions about RFID
technology and its applica-
tions. Your questions will be
answered by RFID JOURNAL
editors or outside experts.
Recent questions include:

* What are the applications
for RFID in health care?

¢ What do | need to know
when deploying a retail
RFID system?

e Can RFID track small
components?

* Where can | find an active
RFID solution for tracking
children at game centers?

« Are there any recent signif-
icant developments in RFID
technology?

RFID JOURNAL «March/April 2015


http://www.rfidconnect.com/ProductDetails.aspx?id=19488280-fb1f-408c-8993-2c4150967ca9
http://www.rfidconnect.com/ProductDetails.aspx?id=19488280-fb1f-408c-8993-2c4150967ca9
http://www.rfidjournalevents.com/virtual-events/2015/warehouse
http://www.rfidjournalevents.com/virtual-events/2015/manufacturing
http://www.rfidjournalevents.com/virtual-events/2015/Asset-Tracking-Asia
http://www.rfidjournalevents.com/virtual-events/2015/harsh
http://www.rfidjournal.com/rfps
http://www.rfidjournal.com/blogs/experts
http://www.rfidjournal.com/blogs/
http://www.rfidjournal.com/articles/view?12770
http://www.rfidjournal.com/articles/view?12770
http://www.rfidjournal.com/articles/view?12728
http://www.rfidjournal.com/articles/view?12728
http://www.rfidjournal.com/articles/view?12750
http://www.rfidjournal.com/articles/view?12750
http://www.rfidjournal.com/articles/view?12731
http://www.rfidjournal.com/articles/view?12731
http://www.rfidjournal.com/blogs/experts/entry?10543
http://www.rfidjournal.com/blogs/experts/entry?10543

INTERNET APRIL 16- 17
OF THINGS Bl ) fe

SO\ IFS NSNS San Diego, Calif.

RFiD

JOURNAL

LEARN HOW YOU CAN
LEVERAGE IOT TECHNOLOGIES

HEAR FROM THESE AND OTHER INDUSTRY LEADERS: Join business professionals interested in
learning how to benefit from the Internet
Stephen Michael ofThing; today. Attendees will hearfrom
Halliday Liard companies using loT technologies to:
» Add value to their products
« 1yHi 3 Liard Research i
QUALCONVV\ (DHigh Tech Aid 8 Consulting » Engage consumers in new and
exciting ways
» Gather data on environmental
Dan g/latrﬁ/ . Vincent conditions
atherine .
Seltlaarrlale O’Connor KelmEr » Create enhanced service-level
agreements
#/ Security Mentor OF THINGY S AGA > Develop new business models
JOURNAL
> And much more!
SILVER SPONSOR: EXHIBITORS INCLUDE: MEDIA PARTNERS:
OmnHD’ ‘ﬂ farsens  Neclearance  pPrHace v Hosplel Acaured e
Building Intelligent Supply Chains INTERNET o)
£ @ tyco Wernher von Braun DRITHINGS
QW'!RACK RFTECHNOLOGIES Retail Solutions JOURNAL

REGISTER NOW FOR MAXIMUM SAVINGS! SAVE AN EXTRA 10% WITH PROMO CODE CAAD.

www.rfidjournalevents.com/iot



http://ads.rfidjournal.com/www/delivery/ck.php?oaparams=2__bannerid=1427__zoneid=0__cb=5ee5431a53__oadest=http%3A%2F%2Fwww.rfidjournalevents.com%2Fiot%2F

e the complete table of contents
.rfidjournal.com/howtocho

HOW TO CHOOSE

THE RIGHT RFID SYSTEM

A STEP-BY-STEP GUIDE
PASSIVE LF|HF|UHF
-"i ACTIVE 433 MHZ|900 MHZ|2.45 GHZ
BATTERY-ASSISTED HF, UHF
|  WI-FIIlULTRA-WIDEBAND [
RUBEE ZIGBEE|SENSOR NETWORKS
HYBRID SYSTEMS|CHIPLESS RFID
RFID ALTERNATIVES

il o B N B A e

proper radio f

ication can bea

rnal provides
r need

ions for di

tion sys

, for the fi

hundreds of
guide for just

(0%/11

=

ours of risearch
395, oronly $199
rship to RFID Journal,

owtoc

THE'WORLD'S RFID Al



http://ads.rfidjournal.com/www/delivery/ck.php?oaparams=2__bannerid=1426__zoneid=0__cb=181dbd2e89__oadest=http%3A%2F%2Fwww.rfidjournal.com%2Farticles%2Fview%3F8100
http://ads.rfidjournal.com/www/delivery/ck.php?oaparams=2__bannerid=1378__zoneid=0__cb=bbec5d5be4__oadest=http%3A%2F%2Fwww.rfidjournal.com%2Farticles%2Fview%3F8100

PHOTO: SASA STAJIC

editor’s note

RFID Adoption Accelerates

THERE WAS A PERIOD in the mid-2000s when
every year was declared “The Year of RFID.” It
never happened. Mandates requiring suppliers
to tag pallets and cases were met at only a min-
imal level. The suppliers that did tag shipments
didn’t use the tags for any internal benefits—
not even to confirm the accuracy of their ship-

ments. In many cases, they

didn’t read the tags to con-
firm they worked and were
properly encoded.

It's hardly a surprise
that RFID didn’t take off
when few companies were
benefiting from the tech-
nology. RFID began to gain
some traction in 2008,
but when the financial
crisis hit in September of
that year, many companies
hunkered down and cut
IT projects, RFID deploy-
ments among them.

Still, a funny thing
happened. Even though
RFID providers struggled
during the downturn, they
remained convinced that the technology
would deliver huge benefits and would even-
tually take off. They continued to develop their
products and work with a handful of end-user
companies that believed RFID could solve
some serious problems they were facing and
was worth the effort and investment.

That stick-to-itiveness paid off. Today, there
is a tag for almost every application and thing
you want to track and manage. Passive ultra-
high-frequency readers range from devices that
can be installed in a ceiling to provide real-time
location information on tagged items to devices
so small they can be embedded in a key chain.
And software has evolved to address specific
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needs. These advances reduce risk for compa-
nies now seeking to adopt RFID. What'’s more,
companies that have been using RFID are de-
veloping smarter strategies for engaging sup-
ply-chain partners (see Perspective on page 10).

Costs have not yet come down dramatically,
but the reduced risk and availability of mature
technology solutions is helping to propel adop-
tion. This will lead to more large-scale deploy-
ments, which will reduce the cost of hardware
and software—and that, in turn, will encourage
more companies to adopt.

As our cover story in this issue reveals, this
is already beginning to happen (see page 14).
Perceptions of RFID are changing, from over-
whelmingly negative to largely positive.
Retailers, health-care providers and manufac-
turers, in particular, are having success. The
mainstream business press is now covering
the technology more objectively, causing more
companies to take notice. (Firms that aren’t
deploying RFID are growing concerned about
being at a competitive disadvantage.)

The liquor industry is an example of how
mature technology is fostering adoption. The
high value—and frequent counterfeiting—of
wines and spirits has led some RFID providers
to develop tags that work with the liquid and
packaging of these items. As our Vertical Focus
reveals, liquor manufacturers are beginning to
embrace RFID as a way to authenticate their
products, track their inventory and engage
customers (see page 22).

RFID is not going to become ubiquitous
over night. But adoption is accelerating, and
it’s just a matter of time before it reaches the
tipping point. e
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AGRICULTURE

Big Data Gets Down and Dirty

New RF sensors could provide near-real-time data on the level of moisture and nutrients in farm soil.

W

LI b
c2sensor plans to change the form factor to make

the sensors easier to put in the soil.

ROUGHLY I.2 BILLION PEOPLE—approxi-
mately one-fifth of the world’s popula-
tion—Ilive in areas where fresh water for
drinking and irrigation is scarce.
Optimizing water usage for farming can mitigate the prob-
lem, and radio frequency identification-based sensors just
might help.

A company called c2sensor is commercializing sensor
technology developed by researchers at North Dakota State
University (NDSU). “My partner, Chad Ulven, was one of the
researchers on the project,” says c2sensor CEO Corey
Kratcha. “They needed funding to continue development, so
it made sense for us to license the technology and continue
to work with the university to develop it.”

The NDSU researchers conducted a field trial at the Soil
Health and Agriculture Research Extension, in N.D., with
RFID-enabled moisture sensors that are 2-centimeter
squares. “Moisture content in irrigated soil is critical,”

Kratcha says. “Having data that allows farmers to
optimize the amount of water they are using saves
money and a valuable resource.”

c2sensor plans to change the form factor to make
the sensors easier to put in the soil. The idea is to make
them three-dimensional, approximately the size and
shape of an almond, so farmers can plant them like
seeds. They would be made of materials that are
harmless to the environment.

The company also wants to add to the device
sensors that can detect nitrogen, potassium and
phosphorous in the soil. Optimizing the amount of
fertilizer would save farmers money and protect the
environment, because there would be less runoff
into streams and lakes.

But for the sensors to be of use to farmers, the data
collection must be easier than the current method of
taking soil samples to a lab.

Kratcha envisions passive
ultrahigh-frequency RFID
readers placed under
all-terrain vehicles, so
farmers can drive over

particular areas and
collect a wealth of data
on soil conditions.

Another option is to
use unmanned aerial
vehicles (drones) that
fly low over fields and collect the information.

This year, c2sensor will conduct field trials using the
existing flat moisture sensors, and Kratcha envisions larger
field trials involving hundreds of thousands of sensors
when prototypes of the almond-shaped devices are avail-
able, which he expects to be in 2016.

“We want to add more sensors, so we can get higher reso-
lution of data,” he says. “We want to look at different data
points that we are able to collect and do a wide variety of
queries to see what actionable information you can get.”

The almond-shaped moisture sensors will likely be
commercially available in 2017, and if the data they provide
is as valuable as Kratcha anticipates, they could well take
root in farms worldwide. —Mark Roberti
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PRINTED ELECTRONICS

All the RFID That’s Fit to Print

THE ELECTRONICS INDUSTRY has envisioned
printing complex circuits on ordinary materi-
als since the late 1970s, when three University
of Pennsylvania research scientists—Alan J.
Heeger, Alan G. MacDiarmid and Hideki
Shirakawa—developed the world’s first con-
ductive polymers (an achievement for which
they were later awarded a Nobel Prize). But
printing integrated circuits, including those
for the chip used in radio frequency identifi-
cation transponders, has turned out to be
more challenging than many envisioned.

PHOTO:NANYANG TECHNOLOGICAL UNIVERSITY

Professor Joseph Chang and the research team with printed chips.

(new silicon foundries cost billions to build).

The researchers developed an additive
process that uses the equipment and silk
screens used to print multicolored T-shirts.
“Our fully additive printing process is the only
printing process that is able to print complete
complex circuits and systems,” Chang says.
“Also, our process features the highest speed.
It is 3.5 times faster than other printed circuits
and is comparable to significantly more costly
subtractive processes.”

RFID chips are simpler than many other
types of ICs, so they are an attractive
first product for printed circuits.
Chang’s team has printed all the
building blocks of an RFID tag. “All the
blocks are fully functional,” he says.
“We are now in the process of printing
and testing a complete RFID tag.”

One downside of printing chips is
the circuits are much larger than those
etched in silicon (the RFID tag the
team is working on is approximately
10 centimeters by 10 centimters.
But the goal is not to replace conven-
tional microchips. “Instead,” he says,
“printed electronics should be viewed
as complementary to silicon and
applied where its advantages, such as
flexible substrate, large format, cheap
and quick printing, and sensor tech-

A recent breakthrough by a research group
at the Nanyang Technological University in
Singapore could change that. One of the first
applications of its technology could be the
mass production of printed RFID tags, says
Joseph Chang, an associate professor who'’s
leading the research team.

Most ICs are made by a subtractive process—
etching away materials then adding others to
create circuits, Chang explains. The process is
expensive, with silicon wafers undergoing
many steps to produce chips, and the machines
to execute these processes are very expensive

RFID JOURNAL ¢ March/April 2015

nologies, can be exploited.”

There are many applications for which the
size of an RFID tag doesn’t matter, but the cost
is crucial. If a low-cost tag could be printed
inside a $3 box of cereal, for example, that
item could be tracked effectively with RFID,
but a 10-cent conventional tag would likely be
too expensive to make RFID-tracking feasible.

Now, the team is working on developing an
industrial grade printing system so printed ICs
can be mass-produced. Chang expects to begin
commercializing the technology in a year or
two. Perhaps one of the first applications will
be printing tags right onto T-shirts. —M. R.
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Hectares of worldwide
rice lands expected to
be impacted by water
scarcity by 2025:

15 to 20 million

Hectares of Chinese
farmland impacted by
water scarcity in 2011:

7 million

Acres of California
farmland left unplanted
in 2014 due to water
scarcity:

400,000

Acres of Colombian
farmland left unplanted
in 2014 due to water
scarcity:

50,000

Annual precipitation
decrease in Italy in
recent years:

10 to 40 percent

Annual precipitation
decrease in Africa in
recent years:

20 percent

—Rich Handley
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SUPPLY CHAIN

Making RFID Work for All

Having learned from the experiences of early adopters, companies are
engaging suppliers in more collaborative ways to encourage them to

tag items or shipments.

At RFID Journal LIVE! 2015, Carlo Nizam, head of RFID and
value chain visibility at Airbus, will talk about the jet plane
maker’s collaboration with parts suppliers, MRO (mainte-
nance, repair and overhaul) service providers and customers.
Airbus began using RFID internally to improve processes,
then expanded the technology’s applications to other compa-

10

nies within the larger Airbus group. Now, as Airbus seeks to
track and manage all serialized parts with RFID, the company
is actively engaging suppliers it will require to tag items. At
the same time, it is working with MRO companies and air-
lines that can use the tags for their own benefit.

“It has always been an important part of our vision to take

RFID JOURNAL ¢ March/April 2015
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an approach that creates value for the whole
industry: our supply-chain partners, airline
customers and service players,” Nizam tells
RFID Journal. “The expansion to include per-
manent RFID on all traceable items will do
just that and help enable value for everyone,
both upstream and downstream.”

Nizam has been leading Airbus’ efforts to
use RFID to improve operations for almost a
decade, so he is well aware of some of the
struggles early adopters had in getting sup-
pliers on board. Most suppliers to the U.S.
Department of Defense and Walmart simply
put tags on cases and pallets to comply with
requirements. They didn’t use the tags to
their own advantage, and reports surfaced
that they didn’t adhere to any quality-con-
trol standards. Faced with a backlash from
consumer packaged goods companies that
were not benefiting and had to manage
separate tagged inventory for Walmart, the
retailer dropped its tagging requirement.

Airbus is hoping to avoid these problems
by providing flexibility and support to sup-
ply-chain partners. Suppliers can choose to
use what is known as an RFID integrated
nameplate (which contains an embedded
RFID transponder) to replace a conventional
non-RFID nameplate, or they can use sepa-
rate RFID tags in addition to existing name-
plates. Airbus is also beefing up the RFID
expertise of its supply-chain engineering
teams to help support supply-chain adop-
tion. And the jet maker is openly sharing les-
sons learned from its RFID deployments, to
help supply-chain partners take advantage
of the technology’s capabilities.

It will take a time for Airbus’ suppliers
to set up tagging operations and begin deliv-
ering tagged parts to an Airbus facility for
installation on aircraft, so it will take a while
for the new categories of tagged components
to enter service for customer use. But air-
lines are already beginning to take advan-
tage of tags attached to seats and life vests
installed on Airbus planes. Some savvy
carriers are realizing that RFID can be used
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not only to track parts but also for physical
logistics, tooling management, aircraft con-
figuration and other processes. Airbus is
providing both guidance and consulting
services to help these companies develop a
smart approach to using RFID.

“For us to succeed, our suppliers
upstream need to succeed, and our cus-
tomers downstream need to succeed,”
Nizam says. “So we’ve been trying to help the
industry move away from an analog- and
paper-based supply chain to a more stream-
lined, automated and digitalized supply
chain. RFID helps create that digital state of
connectedness to our parts and processes
that many are now calling the Internet of
Things.”

Walmart changed its strategy and began
working with clothing suppliers that
understood the value in tagging items for
the retailer—sales went up due to better
on-shelf availability, which benefited both
retailer and supplier. When Walmart began
tracking its private-label jeans, sales rose
significantly. The retailer shared that infor-
mation with its jeans suppliers, which
agreed to tag jeans voluntarily. Suppliers of
men’s basics also got on board.

Macy’s is asking suppliers to tag items
that are replenished regularly, but is not
forcing compliance. Instead, it's working
with suppliers to help get them up to
speed with RFID. Macy’s supported the
Voluntary Interindustry Commerce
Solutions Association (VICS) Item-Level
RFID Initiative, which funded research by
the RFID Research Center to identify use
cases for suppliers. Only a small percentage
of Macy'’s suppliers have begun to use tags
for internal benefits.

There will likely be some companies that
push RFID on their supply-chain partners,
and others that take a collaborative
approach. Either way, it’s clear that compa-
nies have learned from early adopters that
helping partners achieve benefits is good for
business. —Mark Roberti

When Walmart
began tracking
its private-label
jeans, sales rose
significantly. The
retailer shared
that information
with its jeans
suppliers, which
agreed to tag
jeans voluntarily.

1
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Deploying RFID Is Less Risky

Mature hardware and software—and solutions tested by early
adopters—mean less trial and error for companies adopting the

technology today.

PASSIVE ULTRAHIGH-FREQUENCY radio frequency identifica-
tion systems have been available for roughly a decade.
Passive low-frequency and high-frequency and active RFID
systems have been around longer than that. Each year, the
various solutions become more robust, new products are
developed, and technology standards make tags and readers
more reliable. The increasing maturation of the technology
means less risk for companies seeking to deploy RFID today.

Five or six years ago, a firm that wanted to track and man-
age, say, hoists on a construction site, sections of oil pipe or
surgery scalpels had to work with an RFID company to

develop tags specifically for its needs. It then had to test the
tags and make refinements until it had a workable solution.

It was a time-consuming and expensive
process, with no guaranteed outcome.

But that effort—across most industries, for
many different types of assets—has led to an
explosion in active and passive tags of various
shapes and sizes. Some are designed for chal-
lenging operational settings and others incor-
porate sensors to monitor environmental
conditions. Moreover, most have been tested in
real-world deployments. And, as the tags are
commercialized, costs have come down.

Many end users are surprised to learn that
there is a tag for almost any product or applica-
tion. Last year at RFID Journal LIVE!, for exam-
ple, Richard Parker, a senior plasma receiving
supervisor at Grifols, a global developer of life-
saving protein therapies, visited several
exhibitors and told them what he was trying to
do. “There were a few ‘wow’ moments,” he says,
explaining they understood exactly what he was
looking for and could provide a solution.

Miguel Torrejon, cell leader at GE Power &
Water, who also attended LIVE! 2014, had a
similar experience: “The number of suppliers and vendors
that are out there for this technology—I wasn’t expecting
that many.”

Among the new tags that will be on display at this year’s
RFID Journal LIVE! are passive tags that monitor voltage,
strain and moisture. They could be embedded in buildings
and other environments on a large scale, because they are
inexpensive and have no batteries to change.

Readers have also been developed for many applications.
There used to be three kinds of passive UHF readers, for
example: portal readers, handheld readers and readers
designed for mounting on forklifts and carts. Now, there are
readers that can be mounted overhead, carried on a key
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chain, plugged into a smartphone, or embedded in a smart
cabinet or household appliance.

Software solutions have evolved as well. There are, for
instance, specific applications for tracking drill pipe in the oil
industry, clothing and jewelry in stores, and work-in-process
at manufacturing plants. This means the software does not
need customization to the extent that generic software does,
so it reduces the cost and risk of new deployments.

In many cases, RFID providers work with early adopters
to develop the tags, readers and software. Together, they
address real-world issues and resolve problems, to ensure
the technology works as intended and meets the needs of
end users. That means there is less risk for fast followers.

Marks & Spencer, for example, paved the way for retailers
to tag and track a wide range of merchandise, including items
containing metal or liquids. The retailer worked closely with
Avery Dennison Retail Branding and Information Solutions to
design EPC Gen 2 RFID tags in various sizes and shapes. The
tags also had to meet the aesthetic requirements of cosmetics
and other manufacturers. All told, the partners developed 10
tag formats covering all the items the retailer sells.

MA&S tested the tags at a mock store within the company’s
headquarters. Once the team had ensured consistent, accu-
rate tag reads on the various materials, the retailer began
testing the tags at operational stores. Only when it was fully
satisfied that it could achieve reliable tag reads did it make
the decision to roll out the technology for all nonfood items
chainwide.

Richard Jenkins, head of RFID strategic development at
M&S, is a speaker at this year’s RFID Journal LIVE! confer-
ence. Jenkins plans to share the trial-and-error M&S went
through, so attendees can benefit from the knowledge as
they go forward with their deployments. “Talking about the
things we got right and maybe haven’t got right,” he says,
“should build the confidence in others to take that leap.”

Mature technology alone does not mean every RFID proj-
ect is guaranteed to succeed. Every end user must do its due
diligence on hardware and software providers, plan its
deployment carefully and manage it well. But the fact that so
much has been learned and baked into new products during
the past decade will make the chances of success far greater
than they were just a few years ago. —M.R.
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Companies in many industries now
understand what radio frequency
identification is—and how and
where it delivers benefits—and
they want to reap the rewards.

It gives our company a competitive advantage.
It enables us to track and manage high-
value assets or inventory or work-in-process
or vehicles or livestock or perishables in
transit... It allows us to safequard hospital
employees and patients or assisted-living
residents or miners... It boosts productivity
and efficiencies. It improves customer service
and engenders loyalty. It saves money and de-

livers a significant return on investment.

“It” is radio frequency identification, and after numerous
fits and starts, the technology is now on a steady path to
adoption. The predictions of naysayers_and skeptics who
questioned RFID’s value have been drowned out by published
reports from companies acress a wide swath of industries
that, extol the. technology’s benefits. In addition, news
continues to leak out about companies that have deployed
RFID but prefer to stay mum on the subject, precisely because
they believe it offers a competitive advantage.

Today, most businesses know what RFID is and what it
does. They likely are aware of companies in their industry
that are using RFID and what benefits those companies have
achieved. This is especially the case in the apparel retail sec-
tor, as well as health care and manufacturing. But increas-
ingly companies in other industries—from agriculture to
waste management—have proven there’s a business case for
adopting RFID. “There is a growing awareness and under-
standing about the benefits of RFID,” says Michael Liard, an
independent analyst and consultant for the RFID industry.
“We’ve seen an uptick in deployments across manufacturing,
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health care, transportation and logistics, and other fields.”

Some may say: “We've heard these predictions about RFID
before.” It’s true many thought RFID would take off when
Walmart, the U.S. Department of Defense and others required
suppliers to tag shipments. But that didn’t happen. Before the
Great Recession, the industry seemed poised once again to take
off. Then, the economic downturn caused many companies to
rein in spending on IT projects, including RFID pilots and
deployments. In some cases, the threat of lawsuits from so-
called patent trolls also led to implementation postponements.

But during that time, the RFID industry continued to im-
prove the technology and develop standards, to make it more
reliable, robust and easy to deploy. At the same time, when
reducing payrolls and eliminating discretionary spending
wasn’t enough to weather the recession, some companies
turned to RFID and found new efficiencies and cost savings,
earning profits even in a sluggish economy.

To achieve benefits from RFID, organizations must still
develop a clear deployment strategy—from defining the busi-
ness case and forming a crossfunctional team to developing
training programs and addressing change management (see
Best RFID Deployment Practices). “There are a lot of moving
parts and a lot of potential use cases,” Liard says. “It’s
important to focus on how and where RFID makes sense and
provides the biggest returns.”

RFID Can Solve a Problem

One of the key factors in the adoption of a new technology
is that it can solve a problem no other technology can solve,
according to Geoffrey Moore, author of Crossing the Chasm and
Inside the Tornado, two best-selling books that explain how new
technologies become mainstream. Companies understand that
RFID solves real-world business problems, Liard says.
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This is clearly the case with apparel retail-
ers, a sector industry analysts believe will
likely be the first to reach the tipping point in
RFID adoption, perhaps as early as 2016. “Ap-
parel retailers used to think they didn’t have an
inventory problem, until studies conducted at
the RFID Research Center showed that RFID
could improve inventory accuracy from an in-
dustry average of 60 percent or less to more
than 95 percent,” says Bill Hardgrave, dean of
Auburn University’s Harbert College of Busi-
ness and founder of the RFID Research Center.

“We’'re seeing traction in

several verticals, such as
waste management, health
care, automation industry,
commercial laundry and even

try, commercial laundry and even ‘proof-of-
presence’ use cases, as in home health-care
visit verification or digital marketing.”

For Sanford Health, a nonprofit health-care
system operator with locations in 126 commu-
nities throughout nine Midwestern U.S. states,
lower cost and more comprehensive but
streamlined solutions served as the trigger for
implementing RFID. In 2014, the health-care
provider opened a new “patient-centric” clinic
in Moorhead, Minn., that uses an RFID real-
time location system (RTLS) to eliminate wait
times for examining rooms and to
monitor equipment and supplies.
Sanford Health is now rolling out the
RTLS solutions at two other medical
centers.

“In looking at market segments in
our patient population, it became
evident that efficiency, accuracy and
time surrounding a clinic visit are all
important aspects to consider when
looking at improving satisfaction

‘proof-of-presence’ use cases.” and quatity,” says jeff Hoss, VP of

—RICHARD AUFREITER, HID GLOBAL

Sanford Clinic Fargo, which includes
the Moorhead site. “Our decision to
invest in this technology is based

“By 2014, it was hard to find a retailer not
aware of RFID and its ability to improve inven-
tory accuracy cost-effectively.”

Still, while Kohl’s, Inditex and other major
retailers announced RFID deployments in
2104, many companies continued to sit on the
sidelines—“that is, until a new problem
created a sense of urgency,” Hardgrave says.
“Retailers now want to get up to speed quickly
to achieve the real-time inventory accuracy
they need to deliver an omnichannel shopping
experience to customers.”

Companies in other industries also under-
stand that RFID can solve a business problem,
says Richard Aufreiter, director of product
management identification technologies at
HID Global. As a result, he says, “We’re seeing
traction in several verticals, such as waste
management, health care, automation indus-

on current applications in asset
tracking and a futurist vision of
perfecting our patient experience.”

American Woodmark, a Winchester, Va.-
based manufacturer of custom kitchen cabi-
nets, deployed RFID across its enterprise to
improve inventory accuracy, which is essential
to meet its production schedules. In addition
to RFID-enabling its plants and warehouses,
American Woodmark worked with two do-
mestic and two international suppliers to get
them to tag components before shipping.
“RFID is now engrained in our manufacturing
processes,” says Harry Arose, senior project
manager at American Woodmark. “Our people
think and talk RFID.”

RFID Gets Easier and Less Risky

RFID is far from plug-and-play, but lessons
learned from early adopters, hardware and
software product developments, and technol-
ogy standards have coalesced, so it’s become
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less risky for organizations to adopt the tech-
nology, and they can move forward with RFID
projects faster and more efficiently. “We now
have standards-based technology across the
board—for low-frequency, high-frequency,
active and passive systems,” Hardgrave says.
“Costs have dropped dramatically and the ROI
equation for various applications has been
enhanced significantly.”

When a CIO reviews a list of potential IT proj-
ects, he or she considers cost/benefit and risks, says
Scot Stelter, senior VP of RFID and Internet of
Things at ChainLink Research. “In the past, risks
such as intellectual property exposure,

cially true for RFID shows, not so much in
vertical shows.

“Nevertheless,” Aufreiter says, “almost
every RFID project presents unique challenges
in terms of environment, IT and process inte-
gration at the customer’s site. This requires
trusted advisors from the RFID industry as well
as properly planned pilots from the customer’s
side. RFID is rarely an out-of-the-box solution.
But RFID providers and systems integrators are
quite experienced, and can help customers
reduce pilot and evaluation times.”

Still, companies often have to work with

unclear return on investment and “The r|Sk |Ssues are behlnd

deployment uncertainty often moved
RFID projects below the cut line on
the priority list,” he says. “The risk
issues are behind us. RFID is now on a
level playing field with other technolo-
gies a CIO could spend money on.”

In addition, Stelter says, RFID is
becoming easier to deploy because
companies are taking advantage of
developments such as cloud comput-
ing. “Cloud-based software solutions

us. RFID is now on a level
playing field with other
technologies a CIO could
spend money on.”

—SCOT STELTER, CHAINLINK RESEARCH

offer more flexibility and lower IT

costs,” he says. “Typically, RFID soft-

ware platforms have to be customized to inte-
grate with legacy systems, which can be
expensive and time-consuming. Cloud-based
systems simplify and accelerate this process.
Pay-as-you-go software services also reduce up-
front costs, making RFID more accessible to
projects with limited budgets.”

The RFID industry and customers also un-
derstand the capabilities of RFID and the
maturity of related solutions better now, HID
Global’'s Aufreiter says. “The technology is
much less ‘mysterious’ and ‘threatening’ than
it may have been a few years back,” he says.
“What may have once been too ‘cutting edge’ is
now mainstream.

“Often potential customers come to a show
booth knowing what the technology can and
can’'tdo, and how it may apply to their specific
application,” Aufreiter says. “They ask whether
we have or can make a tag for their needs. This
was not the case a few years back. It’s espe-
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several RFID providers to cobble together a sys-
tem. They may buy readers from one vendor,
tags from another and software from yet
another. Then, they have to hire a systems in-
tegrator to put it all together. One of the goals
of the RAIN Alliance, formed in 2014 to pro-
mote passive ultrahigh-frequency RFID, is to
encourage its members—hardware and soft-
ware vendors and systems integrators—to
work together to offer complete solutions, says
Steve Halliday, the organization’s president.
Whether it’s a retail, health-care or manu-
facturing deployment, following best practices
gleaned from early adopters can speed deploy-
ments. Detailed project planning and store-
specific hardware/software configurations
packed in a “golden release” enabled Kohl'’s to
deploy RFID across its stores in roughly three
years, while competitors are taking as long as
six years, says Su Doyle, head of RFID industry
programs at OATSystems, a division of Check-
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point Systems, which provided the hardware,
software and integration. Methodical planning,
she says, eliminates problems and surprises.
What's more, Doyle adds, “The more in-
volved a retailer’s store operations and train-
ing staff are at the ground level, the more
successful the project, since the participants
have a vested interest in the outcome.” Some
retailers are using flagship stores as RFID
training facilities, Doyle says. They appoint
“ambassadors in each store who are willing to
teach best practices for tagging, managing

“The use of this technology

without thorough

explanation can leave gaps
in understanding. We spent
quite a bit of time talking

about our intended use.”

—JEFF HOSS, SANFORD CLINIC FARGO

Once all the technical issues were ad-
dressed, Sanford Health began educating staff,
doing demonstrations and discussing how the
RTLS application would work in practice,
Hoss says. “The use of this technology without
thorough explanation can leave gaps in
understanding,” he explains. “We spent quite
a bit of time talking about our intended use,
which was to help simplify work. We reframed
concerns about tracking employees and
focused on tracking events in workflow and
how we could intervene earlier to eliminate
variation.”

In early 2013, Deere-Hitachi Con-
struction Machinery Corp., a joint
venture between John Deere and
Hitachi, began considering RFID to
track the assembly of construction
machinery at its Kernersville, N.C.,
facility. By year-end, the company
had deployed an RTLS that identifies
when each excavator passes through
a specific zone on its way to the
next assembly station. The solution
improves visibility into the firm’s
work-in-process.

A number of factors were critical

inventory, expediting orders and fulfilling
orders,” she says. “They move them from store
to store. The approach tends to advance the
technology faster and more effectively than if
a vendor handles the task.”

Mapping out processes and steps is critical
to speed and success, says Hoss at Sanford
Health. Roughly 18 months prior to imple-
menting RFID, the firm began identifying sce-
narios and issues that typically arise when
moving patients from one station to another.
“We used pencil and paper to identify ideal
pathways with little obstruction when patient
navigation was reviewed,” he says. “We spent
time understanding what milestones in a
patient visit are most important to the staff so
they could better prepare and predict work-
flow. Once we completed the task on paper,
we applied technology to help us monitor and
adhere to our new process flows.”

to the speed and success of the
project, says Dennis Kubica, CEO of
Kubica Corp., the Novi, Mich.-based engineer-
ing firm that provided systems integration serv-
ices. “With an RFID solution, there are typically
many players involved—from our client’s
enterprise teams to subcontractors,” he says.
“Each entity has its own needs and interests.
Quickly bringing to the collaboration table
those needs and interests gets the team work-
ing together to solve problems.”

Team members on the Deere-Hitachi proj-
ect, Kubica says, formed a strong, trusting
partnership. They mapped existing business
processes and workflows, and then matched
the business process change with the right
technology. They also assessed vendors and
worked with companies that offered scalable
base technology that would allow the company
to add RFID applications and expand the scope
of existing solutions in the future. In order to
build a robust RFID platform, he says, compa-
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nies must “understand the business need and
apply the right technology for the solution.”

RFID Delivers Multiple Benefits

RFID is heating up not only among new
adopters. Companies that have deployed the
technology successfully are now looking for
ways to gain additional benefits and expand
their use of the technology. This may mean
extending it within an organization or into the
supply chain. Airbus is doing both.

In 2007, the jet airplane maker announced a
three-phase plan to use RFID to gain visibility

“For us to succeed, our

suppliers upstream need to
succeed, and our customers

downstream need to
succeed.”

—CARLO NIZAM, AIRBUS

the technology’s benefits by using it internally.
In 2011, Smartrac, a Netherlands-based RFID
hardware provider, partnered with Vilant, an
RFID solutions provider based in Finland, to
develop a system to automate shipping
processes at Smartrac manufacturing facilities.
The EPC Gen 2-compliant system, which was
piloted at a plant in Fletcher, N.C., verifies
shipments, improves handling and processing,
reduces error rates and lowers overall costs, says
Andreas Petrongari, Smartrac’s SVP Corporate IT.

Since then, Vilant has rolled out the solu-
tion at Smartrac facilities in Finland and
Malaysia. “It’s a turnkey solution,”
Petrongari says. “It took us just one
week to implement the solution in
Malaysia.” Smartrac plans to intro-
duce the technology to facilities in
Ayutthaya, Thailand, and Dresden,
Germany, soon.

Retailers are also expanding and
entering new phases of their
deployments, many to support
omnichannel initiatives. Marks &
Spencer, for example, has moved
beyond tagging apparel items at

into operations companywide—from its global
supply chain to manufacturing and in-service
support processes. Since then, Carlo Nizam,
head of RFID and value chain visibility at Airbus,
has shared the company’s big-picture approach
to deploying the technology, and reported on
various initiatives and deployments.

In February, Airbus announced it was enter-
ing a new phase: It has asked suppliers to tag
all traceable items with passive RFID transpon-
ders. Understanding the challenges many of
these businesses face, Airbus is offering a high
level of flexibility along with consulting and
technical support. A key to expanding an ini-
tiative and making it work—particularly across
a supply chain—is to introduce value for
everyone, Nizam says: “For us to succeed, our
suppliers upstream need to succeed, and our
customers downstream need to succeed.”

RFID providers, such as Hanmi IT and Zebra
Technologies, are creating greater confidence in

all its stores. The British retailer
is now using RFID to track and
manage all general merchandise.

Macy’s and Bloomingdale’s have been RFID-
tagging replenishable apparel and footwear
items at 850 stores, to ensure they are on store
shelves when shoppers want to buy them.
Now, Macy’s is beginning to tag nonreplenish-
able fashion items, to make sure the merchan-
dise is on the sales floor, which could reduce
the need for markdowns.

Retailers that have been using RFID to
improve inventory accuracy now want to build
on that foundation to achieve other benefits,
Hardgrave says. They are interested in what
the RFID Research Lab calls second-order (SO)
use cases, such as enhancing the customer
experience and loss prevention. Another SO use
case is distributed order management, which
addresses whether to source goods directly
from the supplier, the back room of a store or a
distribution center. As retailers develop an
omnichannel strategy, Hardgrave says, the
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source decision must be optimized and made
in real time.

Royal Caribbean has been steadily adding
RFID applications since it first deployed the
technology in 2009 on its Oasis of the Seas
cruise ship, to enable families and tour groups
to track their members. The following year,
Royal Caribbean introduced RFID-enabled self-
service soft drink machines on the Majesty of
the Seas, which eliminated long waits at the bar
and boosted sales for the company. It was such
a hit that the company decided to roll out the
drink dispensers to its entire fleet. And since
2014, passengers on its newest cruise

mercial marketing at systems integrator CDO
Technologies. “Today, more organizations are
looking at more applications to drive value,” he
says. “RFID is coming out of stovepipe mode,
in which companies deployed an application
to track work-in-process or inventory, and
entering blanket mode, in which RFID
provides visibility across the enterprise. Now
they have an intelligent organization.”

One CDO client, a global manufacturer of
consumer packaged goods, deployed an RFID
system to reduce waste and got what Zielinski
calls “a surprise byproduct.” The system “elim-

ship, Quantum of the Seas, receive “RFI D |S Com|ng Out Of

RFID wristbands, which they can use
to pay for food, drinks and services,
and to unlock their stateroom doors.
In addition, the company introduced
an RFID solution that lets passengers
keep track of their luggage. “Guest
convenience is number one,” says
Royal Caribbean CIO Bill Martin.

RFID—It’s All About Value
The perception that RFID adoption

stovepipe mode... and
entering blanket mode, in
which it provides visibility
across the enterprise.”

—ROBERT ZIELINSKI, CDO TECHNOLOGIES

has been growing in fits and starts

is due mainly to all the attention

paid to retail, where progress has been
dominated by just a few players like Walmart,
ChainLink’s Stelter says. “The reality is that
RFID has been seeing steady growth as
companies in multiple verticals move from
awareness of the technology to consideration,
evaluation, negotiation and deployment,” he
says. “We’re not only seeing this progression
in large industries, such as manufacturing and
health care, but in smaller sectors, such as law
firms and libraries.”

Now that the retail industry is embracing
RFID, it’s driving awareness in nonretail sec-
tors, Stelter says. “When Macy’s announces the
benefits it is achieving from RFID,” he says, “all
retailers—as well as firms in other industries—
pay attention.”

While retailers may be garnering the head-
lines, companies in other industries have been
exploring, piloting and deploying RFID for
years, says Robert Zielinski, director of com-
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inated quality incidences—the company went
from about a dozen quality issues a year to
zero,” he says. “So while they are very excited
about the improved efficiencies on the manu-
facturing floor, they have a new reason to look
at RFID and are now implementing it at other
facilities.”

And it’s not just large manufacturers that are
exploring RFID, Zielinski adds. “We recently
worked with a small repair shop for retailers
with 53 employees,” he says. “They’re using
RFID to provide visibility into workflow, auto-
mate batch processes and automate finish-
goods shipping.”

CDO is seeing an “explosion” in RFID adop-
tion, Zielinski notes. “In the first two months
of 2015, CDO’s RFID contracts are up 409 per-
cent from the same period last year,” he says.
“And last year was more than double the year
before. The customer is out looking for
information about RFID.” O
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CHINA HAS REPORTEDLY BECOME the second largest consumer of expensive wine in the world. Antonio Sorgato
But many Chinese wine connoisseurs aren’t buying what they think they are, because counter- @odeau, Bodegas

feiters apply fake—sometimes photocopied—Iabels to bottles of cheap wine or replace the Toro Albala winery

vintage wine in real bottles with a different product. At least half the Chateau Lafite Rothschild-
labeled wines sold in China do not come from France’s Bordeaux region, according to Chinese
officials, but are made on boats moored in international waters. “There seems to be a new swell
of counterfeit wines and spirits in emerging markets like China for very expensive wines,” says
Eric Przyswa, director at riskos, which conducts technology-oriented analysis of counterfeit
issues related to supply-chain and consumer consumption, among other areas.

To help combat fraud, anticounterfeiting identification technology company Selinko is
developing an e-commerce website for Chinese consumers. The site will sell wines that use

PHOTO: BODEGAS TORO ALBALAE
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Selinko’s new CapSeal
anti-refill solution
employs an NFC tag
positioned under the
wine bottle’s capsule.
Consumers can use an
NFC phone to confirm
the bottle has not
been opened.
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Selinko’s Near-Field Communication solution,
which leverages an Inside Secure NFC chip
combined with a Selinko platform and patent-
pending processes to ensure authenticity.
“When you go online to order a product, you
will have access [through a secure pop-up] to
the digital certificate attached to the product,”
says Gwennaélle Festraets, VP of marketing
and communications at Selinko. “When the
bottle is delivered at home, you can scan its
NFC tag [with an NFC-enabled mobile phone]
to make sure they match. If confirmed, only at
that time will the payment be released.”

Bodegas Toro Albala, a luxury vintage and
dessert winemaker in Spain’s Cérdoba coun-
tryside, and a major U.K. wine and spirits dis-
tributor (as yet unnamed) are the first to have
signed up to sell through the platform. “The
object is to give the Chinese market a wide
range of luxury wine and spirits brands where
they can be sure the product is genuine,” Fes-
traets says, adding that product authenticity is
the first concern of Chinese online shoppers.

Bodegas Toro Albala is also using Selinko’s
LabelSeal solution, to ensure authenticity of its
bottles sold to real-world consumers and to
provide a means to interact with consumers. “I
do believe that in the future, wineries will
choose the NFC system as it is a product guar-
antee for the consumer and also for the ease of
information that can be offered,” says Antonio
Sorgato Godeau, the firm’s export manager.

Other RFID providers are developing solu-
tions to improve supply-chain efficiencies and
inventory management. Like vintage wines and
aged spirits, it may take a little time for wine and
spirits makers to determine which applications
deliver the best business value. Meanwhile, an
RFID asset-tracking solution could take hold in
the brewery industry (see “A Complete Solution
for Tracking Beer Kegs” on page 30).

AUTHENTICITY AND
COMMUNICATION

Bodegas Toro Albald’s main facilities, one in
Aguilar de la Frontera and another in Montilla-
Moriles, “decided to apply the Selinko system
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in the high range of our wines to ensure au-
thenticity to the buyer of these exclusive
wines,” Godeau says. The company is launch-
ing the solution in April, tagging its exclusive
1929, 1955 and 1965 vintages. While the cost to
add the NFC chip is high, he says, “the profit
margin allows modifications in this type of
product, like other luxury goods.”

The LabelSeal consists of a high-frequency
13.56 MHz NFC-compliant tag embedded into

a wine bottle’s label, an application for NFC-
enabled phones to capture the label’s ID num-
ber, and a server to manage the collected data.
A mobile application lets customers with NFC
phones read the tag embedded in the wine-
maker’s label; if the bottle is authentic, its cer-
tificate of authenticity and unique serial
number will be displayed. The NFC chip
features asymmetric encryption technology
for a tamperproof digital certificate that is im-
possible to be copied and placed on another
tag, even by Selinko, Festraets says.

Selinko’s mobile app also allows consumers
to register, so they can learn more about the
wine and enjoy various brand services. A My
Wine Registry feature lets users create per-
sonal notes about a particular wine and link
those comments directly to their social-media
networks. “Everything moves by the social
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network,” Godeau says, “and so does the
consumer.” Given the proliferation of smart-
phones, he adds, putting an NFC tag on its
bottles provides a great way for Bodegas Toro
Albala to communicate information faster.

Chateau Le Pin, a French Bordeaux wine-
maker, adopted the Selinko LabelSeal solution
a couple of years ago to authenticate its vintage
2010 bottles. It's now NFC-tagging its 2011 and
2012 vintages, Festraets says. While it’s an ex-
pensive investment, the winemaker sees the
value, she says. “They are very convinced by
the fact that they reduced a lot of the issues
they had with counterfeiting,” she explains,
adding that such issues can jeopardize a wine’s
status, which damages the company’s image
and revenue.

To address the issue of replacing real wine
with fake wine in real bottles, Selinko and

eProvenance’s Fine
Wine Cold Chain
solution features
RFID-enabled sensors
embedded in wooden
wine cases to monitor
temperatures during
transport and storage.
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Inside Secure are launching the CapSeal anti-
refill solution, which also can be used for
authentication of purchase at retail stores or
online. It uses the same NFC chip offered in
the behind-the-label option, but the tag is
positioned under the bottle capsule (the metal
or foil protecting the cork) and connected to an
antenna inserted just above the cork. The
tag is mechanically deactivated if someone
tampers with the capsule and/or cork.

A consumer or supply-chain partner can
use an NFC smartphone to read the tag and
then check Selinko’s mobile app to confirm the
bottle has not been opened. One of the top five
international spirit brands plans to use
CapSeal in its Cognac line, beginning with
products destined for sale in China in 2016,
Festraets says, noting that she isn’t yet at lib-
erty to disclose the brand.

Another company, Thinfilm, recently intro-
duced the Connected Smart Bottle, which uses
printed sensor tags with Thinfilm’s OpenSense
technology, to dynamically detect, with the tap
of an NFC smartphone, whether a bottle is
sealed or has been opened. To ensure authen-
ticity, the company says the tags are perma-
nently encoded at the point of manufacture
and cannot be copied or electrically modified.
“OpenSense provides two states of NFC inter-
face,” says Jennifer Ernst, Thinfilm’s chief
strategy officer. “When the tag is sealed and
product is sealed in factory condition, you get
one identifier, and if the factory seal has been
broken, you get a different identifier.”

The Connected Smart Bottle can also be
used to deliver marketing content to con-
sumers. Those reading the tag at a retail store
before purchase, for instance, may get a pro-
motional offer, while those reading it after
purchase may get a cocktail recipe or other
exclusive content. “They can get tasting notes,
for example, or once they’'ve opened a bottle, a
brand could set and send a time to say how
long it should be open and breathing,” Ernst
says. “There’s an interactive experience for the
consumer on brand value.”

In fact, Thinfilm worked with Diageo Tech-
nology Ventures to use the technology to serve
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personalized communications to its brand-al-
cohol consumers, unveiling a prototype John-
nie Walker Blue Label Smart Bottle at Mobile
World Congress in March. “Diageo focuses on
the consumer experience and campaigns
around the use of NFC in marketing,” Ernst
says, noting an NFC indicator on the bottle will
alert consumers to the tag’s presence. “It’s part
of engaging consumers in the experience.”
Laxcen, a Hong Kong tag and label manu-
facturer, developed a passive EPC Gen 2 UHF
RFID label that can be used to authenticate wine
bottles. Each tag’s ID number is linked to data
regarding the wine, including when and where
it was bottled. Retailers can use a handheld
reader to verify that a bottle is genuine; coun-
terfeit bottles will have no label or a broken
label, indicating the bottle was opened. A
prominent Chinese wine company is using the
solution for its most costly premium brand,
says Lawrence Lin, Laxcen VP of sales and mar-
keting. “The counterfeit issue is severe in China,
especially for those expensive wines,” he says.
Laxcen is working on a “better tamperproof
tag, hybrid [NFC-UHF] tag as well as an en-
crypted IC for next-generation tags,” Lin says.
“One of the advantages of adding the NFC
option is that it can work with a mobile phone
instead of a specific reader. Half of China’s mo-
bile phones now come with the NFC feature.”

SUPPLY-CHAIN EFFICIENCIES

Some authentication solutions can also be
used to improve supply-chain efficiencies. “A
few premium wine companies are adopting
EPC tags primarily for inventory management
[both out of the factory and at the distribution
center],” Lin says.

Thinfilm’s technology can also be used to
track a bottle’s movements across the supply
chain, Ernst says. “At each read, you can pick
up the date and the time scanned, the GPS co-
ordinates and unique ID associated with that
particular model, as well as the state of the
sensor device on the tag,” she says. Customers
can know when products reached their
destination, she says, and it could help spot
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any diversion along the way.

For research company Epix, the business
case for RFID in the wine and spirits industry
revolves around tracking and validating the
number of bottles being received in bulk as
crates come through the dock door and make
their way along conveyor belts, and in counting
bottles put on shelves without requiring a close
read, according to Brian Weeks, managing
director at Epix and at Interactive Product Solu-

tions, which holds the worldwide
marketing rights to the technology.
Epix recently began working with
manufacturer r-pac International to
produce CapTag, a near-field passive
UHF tag that attaches beneath a
wine bottle’s capsule.

“Retailers want the ability to
count the stock on their shelves,
and they may have 10 bottles deep
on some shelves,” Weeks says. Cap-
Tag, which has a 36-foot read range

“Retailers want the
ability to count the
stock on their
shelves, and they
may have 10 bottles

deep on some
shelves.”

when a bottle is standing upright,
can handle that with a handheld
UHF reader even with metal shelv-
ing, he says. The technology also
can be used with EPC Gen 2 UHF
readers to receive bottles at the
back of the store in bulk, he says,
“to make sure each case has the true number
of bottles to update inventory in real time.”

Weeks thinks the solution also could be
used by wine-making countries, such as Bul-
garia, Italy, Portugal and Spain, that must apply
a tax strip over the top of each bottle, to prove
taxes were paid on that bottle. “We can include
an RFID inlay into that tax stamp so you can
remotely read inside sealed cartons and cases,”
he says. “It’s useful in terms of receiving sin-
gle cases to validate that you have the correct
number of bottles with a tax stamp on each
bottle. It can be an all-purpose tag for inven-
tory control, authentication and bona fide tax
stamp in one go.”

Selinko is considering adding temperature
tracking to its NFC anticounterfeit technology,
so producers and customers could check that
products stayed within an appropriate temper-

BRIAN WEEKS, EPIX
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High temperatures
can be a problem
with sweet and high-
density wines. “The
wine expands and

pushes the cork.”

ANTONIO SORGATO GODEAU,
BODEGAS TORO ALBALA
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ature range on their journey from manufacturer
to customer. Many customers have asked about
the option to have “on one chip with one tech-
nology the ability to make sure a product is gen-
uine and also that temperature is respected,
especially for wine and spirits,” Festraets says.
That has appeal to Bodegas Toro Albald’s
Godeau, who says too-high temperatures can be
a problem with sweet and high-density wines:
“The wine expands and pushes the cork.”

Cain Vineyard & Winery, in
Calif., and Domaine Ponsot, in
France, have begun using eProve-
nance’s Fine Wine Cold Chain
solution to monitor select ship-
ments. RFID-enabled sensors
embedded in wooden wine cases
monitor temperature during trans-
port and storage from the producer
through to the final consumer.
The second-generation sensor
technology is compatible with the
NFC protocol, so customers can
use NFC smartphones to access
eProvenance’s database of temper-
ature and humidity history for a
case of wine. The sensors have a 15-
year battery life for long-term tem-
perature monitoring of fine wines,
which move through distribution and may
then be cellared for a long time, says Louise
Domenitz, the firm’s marketing director.
Customers want them for scenarios such as
auction shipments, she says, “so the wine’s
story stays with the case as it moves through
the auction to a consumer or to a seller who can
resell it with its long-term story of provenance.”

The value, Domenitz says, comes from using
eProvenance’s monitoring service to analyze
the temperature and humidity data to deter-
mine whether a wine’s quality has been
damaged. But, she adds, it also can be used
proactively, in combination with eProvenance’s
Global Tracker technology, to monitor temper-
ature en route in real time. As long as the
sensor is in communication with a cell tower, a
wine producer or distributor can be alerted to a
problem, and in turn reroute a truck to the

nearest warehouse, where the issue can be
resolved and the shipment saved.
eProvenance recently introduced The Bottle
Tag, a self-adhering RFID tag designed to iden-
tify individual bottles of wine that are associ-
ated with a case once they are separated from
the case. It can be useful, Domenitz says, if a
retail or restaurant customer wants validation
that the wine shipped under excellent condi-
tions. A store associate or sommelier could use
an NFC phone to communicate with the tag to
get the bottle’s provenance. “Our primary focus
is not on anticounterfeit,” she says, “but cer-
tainly this could provide some anticounterfeit
assurance, to authenticate that this bottle came
from this case that came from this winery.”

IDENTIFYING THE BUSINESS
CASE

As RFID providers develop applications to tar-
get specific issues, it’s up to wine and spirits
makers—and their supply-chain partners—to
determine which business cases deliver the
strongest return on investment.

Leveraging technologies such as NFC for au-
thenticating very high-cost wines or spiritsis a
way for luxury producers “to show to the con-
sumer that they are at the avant-garde of pro-
tection and security,” riskos’s Przyswa says.
“They’re not just protecting wine but also giv-
ing a good image of the company.” But, he adds,
high-quality, high-priced wine can have a very
long life, and established wineries, particularly
in France, wonder whether RFID and NFC tech-
nology will last as long.

“We think we are delivering business value
[with the CapTag], which is counting thou-
sands of bottles in a matter of minutes in a
retail store environment, and giving an
accurate count of every bottle in there,” says
Weeks at Epix. “That’s worth a lot to retailers.”

With solutions such as Thinfilm’s Con-
nected Smart Bottle, a manufacturer can track
shipments through the supply chain. “If there
is diversionary activity,” Ernst says, “that
means the money is in other parties’ pockets
rather than the brand’s.” o
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A COMPLETE SOLUTION FOR

Tracking Beer Kegs
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HEINEKEN AND THREE OF THE TOP five global keg manufacturers are
among the companies taking advantage of an RFID asset-tracking
solution developed for the brewery industry by HID Global and
Visibility Asset Management Solutions. It includes HID Global’s ultra-
high-frequency tags, and Visibility’s fixed
and handheld readers and cloud-based
software platform.

Companies can use the solution to
keep track of what kegs are onsite, which
have been filled and shipped, and the
contents of individual kegs. The solution
also tracks each keg’s journey through the
supply chain, so companies know how
long kegs remain at a bar or restaurant,
and when they are ready for pickup. In
addition, it can be used to manage a keg’s
lifecycle, including maintenance sched-
ules. This knowledge helps companies
accurately forecast asset availability and
can potentially reduce capital investment
in new kegs during peak periods, says Jon
Quinn, Visibility’s managing director.

Fixed RFID readers can consistently
read 100 percent of kegs on pallets as
they are transported in bulk on forklifts
to warehouse dispatch areas, as they are
loaded onto vehicles, and as they enter
or leave central warehouse or depot lo-
cations, says Marie-Francoise Glotz-Bart-
ley, VP of sales at HID Global. “UHF gives
the best read distance,” she says. “When
there are 50 kegs on a truck, you can’t
afford to miss one as the driver is going out, because the keg is gen-
erally more expensive than its contents.” Handheld readers are used
to identify individual kegs at a bar or restaurant to confirm proof of
delivery and return to a collection depot.

Franke Beverage Systems, a leading provider of stainless steel bev-
erage containers to brewers and third-party companies that rent the
kegs to brewers, offers to equip the kegs with HID Global UHF tags.
Nearly a decade ago, Franke began offering its customers the option
of using low-frequency tags to track their kegs. The company still
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offers that option, because LF tags are cheaper, but it advocates UHF
for its support of bulk reads that enhance logistics operations beyond
simply reading one keg at a time on a conveyor line, says Alexander
Brand, Franke’s president and CEO.

That said, Franke doesn’t expect
to move all its customers to UHF
en masse. Roughly 85 percent of its
U.K. customers, for example, use
keg-mounted RFID tags, and only
about 10 percent are leveraging UHF
technology, Brand says. But most
customers just getting started with
RFID tend to choose the UHF option,
he says, because they understand
the payback of the associated infra-
structure and information-gathering
software: “If you really know where
you send the kegs and the state they
are in, it makes a difference.”

Visibility worked with Franke to
develop a software module for Global
Network Keg Services, which Franke
introduced to support maintenance
activities for kegs that have a 30-year
warranty. “It gives GNKS repair part-
ners a reliable system that identifies
kegs as being, for example, 7 years
old and requiring a change of a rub-
ber part in the fitting, as it’s most
likely wearing out by that time so the
risk of leakage increases,” Brand says.

Brand estimates that 9o percent
of brewers worldwide don’t know which keg went to which customer
and when it returned to its own fleet. “There is massive potential in
the market to just achieve the basics,” he says. Beyond that, Brand
envisions a day when the RFID keg connection will extend through to
bars and restaurants that can tune into temperature and other data
supplied by a neutral party, such as Visibility. End users could know at
the tapping point whether the right CO2 pressure has been applied
for the particular brand of beer coming from the keg, and how many
liters are left so they could get a jump on changing the keg. —J.Z.
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product developments: RFID Warehouse-Management Systems for Apparel Retailers

It’s time to automate your
warehouses and distribution centers.
Here's why—and how to do it.

BY BOB VIOLINO

Most apparel retailers that are using RFID to improve inventory
management have been tagging items in their stores. As they tag

more items—and more apparel retailers adopt RFID—the industry
is moving toward tagging at the source of manufacture. It's more
efficient, because manufacturers are already attaching price tags
and/or care tags and labels to items. To facilitate source tagging,
GS1 US’s Item Level RFID workgroup has developed guidelines

(see GS1 Expects Tagged-Item Performance Protocol
Guideline to Boost RFID Adoption).

Of course, in between the manufacturing facilities and
stores are warehouses and distribution centers. This
means retailers have a great opportunity to get complete
visibility into their supply chains—by RFID-enabling their
warehouses and DCs. RFID warehouse-management sys-
tems (WMS) developed for apparel retailers can verify
shipments received from the manufacturer and those
shipped to stores. They can also improve efficiencies in
put-away and picking. This would help retailers ensure
they have specific goods on store shelves when customers
want to buy that merchandise.
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A more efficient warehouse or DC would also enable
companies to implement omnichannel retailing—the
ability to shop anytime, anywhere, in a store, on a mobile
device, on a home computer or by phone. Many stores pro-
moted omnichannel shopping for the 2014 holiday sea-
son, but they were unable to deliver on their promise
because they didn’t know where specific merchandise was
or how much inventory they had.

“Holiday 2014 was a test of retailers’ omnichannel com-
petence, and many shoppers were disappointed,” says Su
Doyle, head of RFID industry programs at OATSystems, a di-
vision Checkpoint Systems. “Stores threw extra labor, inven-
tory and expedited shipping into the mix, since they didn’t
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An RFID tunnel reader
can be used to encode a
large number of RFID
tags as items pass
through it.

AN
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Fashion retailer
Inditex developed a
WMS to RFID-tag
garmentsin boxes,
hanging itemsand
palletsatits
distribution centers,
ataspeed that’sin
line with the
company’s logistics
needs.

SuDoyle, OATSystems
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have time to change inefficient processes.

“Stores are literally the ‘last mile’ of the sup-
ply chain,” Doyle adds, “and many store back
rooms are full of unopened boxes, incorrect
shipments and duplicate inventory that takes
too long to process and reconcile. A disorgan-
ized back room results in higher working cap-
ital, lower shelf availability and inefficient
omnichannel fulfillment.”

It’s clear omnichannel shopping is a high
priority for retailers. A study released in Feb-
ruary 2015 by the National Retail Federation,
the world’s largest retail trade association, and
Forrester Research found that omnichannel
initiatives are the second highest business pri-
orities for retail IT executives, following data
security. Of the 84 retail IT leaders surveyed,
76 percent said integrating selling channels—
e-commerce, mobile, social, catalog and
stores—is a business priority for 2015, up from
61 percent in 2014.

Source tagging by manufacturers is not yet
happening on a broad scale, says Sue Flake, di-
rector of RFID business development at Zebra
Technologies, but industry analysts predict
wide-scale adoption over the next three to five
years. Meanwhile, there are several good rea-

sons for apparel retailers to RFID-enable their
warehouses and distribution centers now—it
would allow them to track items that are being
tagged at the source; tag items at the DCs to im-
prove inventory visibility and shipping accu-
racy to stores; and prepare for the time when
source tagging becomes common practice.

Fashion retailer Inditex, for example,
worked with Checkpoint to develop a WMS to
RFID-tag garments in boxes, hanging items
and pallets at its distribution centers, at a
speed that’s in line with the company’s logis-
tics needs, Doyle says. The system enables
Inditex to automate the sending of garments
from the DCs to stores—more than 700 of its
Zara stores in 22 countries, as of September
2014—avoiding any possible packing mistakes
in quantity, model, size or color, she says.

DEPLOYING A WMS

Some RFID providers, such as OATSystems,
offer a complete solution, including hardware,
software and integration services. Zebra Tech-
nologies provides the hardware fora WMS and
works with partners that provide the WMS
software. “Customers typically have a prefer-
ence for WMS software,” says Mark Wheeler,
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director of supply-chain solutions at Zebra.
“We work with the software provider to ensure
that our hardware functions appropriately
with the software.”

Either Zebra’s technical staff or a third-party
integrator handles the implementation onsite.
“Companies implementing a WMS for the first
time or going through a major upgrade will
often prefer to have the WMS supplier provide
the hardware and be responsible for the inte-
gration, due to the perceived risk of a WMS
go-live,” Wheeler says. “If the warehouse in
question is complex and includes a lot of
material-handling equipment, a third-party
integrator may take on this broader role,
including the mobility infrastructure. For
subsequent support and upgrades, customers

are often more likely to turn to a partner they
work with on a broad spectrum of mobility
projects for support.”

RFID warehouse-management solutions
are not plug-and-play, because sites vary and
retailers have different operations at their
facilities. Customization is needed with any
WMS deployment.

“We have a saying in retail IT that there’s
no such thing as ‘off the rack’ or ‘one size fits
all,” Doyle says. “Every retailer has different
systems, processes and business models. But
there are many common threads, which is
why we use configurable scenarios for ship-
ping, receiving, order pick and pack, etc.
Then it’s just a matter of mapping the
scenario to the retailer’s process and data

Some Leading Providers of RFID Warehouse-Management
Solutions for Apparel Retailers

COMPANY

OATSystems/Checkpoint
www.oatsystems.com

RFID HARDWARE

Fixed readers, tunnels
and tables; tags and
labels; works with
partners to provide

SOFTWARE

OAT Foundation Suite
Auto-ID software
platform; integrates with
enterprise applications

handheld readers

SATO Global Solutions
www.satosolutions.com

Tagsys RFID
www.tagsysrfid-fits.com

Fixed and handheld
readers

Hangtags and tunnel
readers; works with
partners to provide fixed

Label &Track; integrates
with enterprise
applications

e-Connectware platform;
integrates with
enterprise applications

and handheld readers

Zebra Technologies
www.zebra.com
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Fixed readers and
antennas; handheld
readers

Partners with firms that
provide WMS software,
including HighjJump
Software, JDA and
Manhattan Associates

SERVICES

Consulting, systems
integration, deployment
and technical support

Consulting, project
management, systems
integration and technical
support

Configuration, integration,
implementation and
technical support

Systems integration
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A WMS includes a
tagging station with an
RFID printer-encoder,
for items that aren’t
tagged at the source.

For items thatare
RFID-tagged at
the source of
manufacture, an
RFID portal on the
receiving conveyor
is used to receive
atthe item level.

MARK WHEELER,
ZEBRATECHNOLOGIES
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fields in their system of record.”

This approach, Doyle adds, enables a re-
tailer to deploy faster and at less risk, but geta
solution that is tailored to its individual needs.
“Time is of the essence at most retailers,” she
says, “and they need to deploy quickly to avoid
disruption, and have the system in place
before the peak selling season begins.”

To that end, it’'s important to choose an
RFID provider that has experience deploying
warehouse-management systems for apparel
retailers. Ask the vendor to provide customer
references from the retail industry. It’s also
important to discuss change management. Be
sure the provider has a plan to help employees
understand and use the new system.

How does an RFID-based WMS improve
receiving, put-away, picking, shipping and
inventory management? It’s a combination of
RFID hardware and software working together.

HARDWARE

The basic hardware components of an RFID-
based WMS include fixed readers at receiving
and shipping dock doors, to verify shipments
coming in from suppliers and going out to

retail stores. Handheld readers are used to
locate items for an order on a pick list. In
lower-volume scenarios, they are also used to
scan items for inbound receiving.

“High-volume operations often have con-
veyors at the receiving dock ready to take prod-
uct from the inbound trailers directly into the
distribution center for cross-docking or put-
away,” Wheeler says. For items that are RFID-
tagged at the source of manufacture, an RFID
portal on the receiving conveyor is used to re-
ceive at the item level, he explains.

Another component is a tagging station
with an RFID printer-encoder, for items that
aren’t tagged at the source. An RFID tunnel
reader can be used to encode a large number of
RFID tags as items pass through it.

Checkpoint recently introduced a “smart
table” that can be used to verify whether an ap-
parel supplier has shipped the correct items.
The RFID hardware and software are integrated
into the table and linked to a retailer’s enterprise
software. As an employee runs tagged items over
the table’s surface, inventory data is updated and
items ordered but not received are flagged. This
enables staff members to receive items without

PHOTO: ZEBRA TECHNOLOGIES
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having to read tags with a handheld reader.

“Handhelds have their role, but for high-
volume scenarios it is much faster to read
something on a table or in a tunnel or portal,”
Doyle says. “When handhelds are used, speed
and training must be considered.”

SOFTWARE
WMS software automates receiving and ship-
ping information, eliminating errors from
manual, paper-based processes and reducing
labor costs. The software can verify that a ship-
ment has been received and all the items have
been put into inventory. It can also verify the
items in an outgoing shipment, as well as the
shipment date and time. “Basically, it is inven-
tory management at the start of the supply
chain, before delivery even gets to the stores,”
Doyle says, “so that stores start with accurate
inventory as opposed to sorting it out there.”
In addition, WMS software can be integrated
with enterprise resource planning software and

other back-end business applications, such as
accounting, customer relationship manage-
ment and sales force visibility. Retailers can
view the information on a variety of dash-
boards. HighJump Software offers cloud com-
puting, which the company says can help small
and midsize retailers with limited resources
implement a WMS.

In the near future, WMS vendors expect to
see rising demand for their systems as more
apparel retailers adopt RFID and more compa-
nies move to deliver omnichannel retailing.
“We have seen a renewed interest in RFID-
enabled [distribution center] operations in the
aftermath of holiday 2014,” Doyle says.

Looking ahead, once RFID reaches the tip-
ping point in apparel retail, the technology
will be adopted by other retailers, including
sporting goods and home improvement. And
that means those retailers will benefit from
RFID-enabling their warehouse and distribu-
tion centers as well. @

WMS software
automates
receiving and
shipping
information,
eliminating errors
from manual,
paper-based
processes and
reducing labor
costs.
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Get Hip to BOPIS

Retailers must adopt an omnichannel mentality and put processes

in place to support it.

By Bill Hardgrave

I'M A SCIENTIST, so I like to
experiment. To see how
“buy online pickup in
store” (BOPIS) works—or
doesn’t work—I went to
several retailers’ websites
and chose products I know
they carry in local stores.
When the sites told me the
stores didn’t have the items in stock, I went to
the stores to see for myself. Most often, the
items were on the store shelves. If you're
curious about this phenomenon, try the
experiment where you live. I bet you’'ll find
the results replicated.

Why would a retailer show you a product is
unavailable for pickup when it is actually in
the store? There are a couple of reasons, and
they represent an old-school mentality and
way of conducting business.

One reason I often hear is: “We want to
make sure we have the product available for
our in-store customers to buy.” Sorry retailers,
but in this age of omnichannel shopping, it’s
not smart to separate customers into chan-
nels, such as online customers and in-store
customers. If your aim is to sell a product, why
give preference to a potential in-store cus-
tomer over an actual omnichannel customer?

A second, usually unspoken reason is:
Retailers don’t have much confidence in their
inventory accuracy. To compensate, they
build in a buffer when showing inventory
counts. A retailer, for example, might have a
business rule that says: “If inventory at the
store shows fewer than three items in stock,
show it as out of stock online.”

One retailer recently told me it uses a
buffer of nine items. I have to admit I was
astounded. But like most retailers, this com-
pany doesn’t want to get it wrong by sending
an online customer to a store to pick up an
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item that’s unavailable. That scenario would
embarrass the retailer, and it’s quite possible
the unhappy customer would never patronize
the company again, either online or in-store.
The retailer would rather tell you the product
is out of stock and disappoint you in this one
sale than upset you by sending you to the
store erroneously.

For BOPIS to work, retailers must adopt
RFID, which provides high inventory accuracy
and the ability—and confidence—to provide a
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rewarding omnichannel experience for cus-
tomers. And so I ask retailers: Do you want to
tell your customers you are out of stock when
you have three or more items—or do you want
to make a sale and drive additional traffic to
the store (where almost 40 percent of BOPIS
customers will make an unplanned pur-
chase)? The answer seems clear. O

Bill Hardgrave is the dean of Auburn University’s
Harbert College of Business and the founder of the
RFID Research Center. He will address other RFID
adoption and business case issues in this column.
Send your questions to hardgrave@auburn.edu.
Follow him on twitter at @bhardgrave.
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health-care beat

To RTLS or Not to RTLS

The question of whether to deploy a real-time location solution

doesn’t have to be so weighty.

By Harold Boeck and Ygal Bendavid

You're a hospital manager and a request has
landed on your desk from the intensive-care
unit to increase operational efficiencies of
mobile assets and ensure better compliance
with regulatory requirements. You're aware
that other hospitals are using RFID-based real-
time location systems (RTLS) to track and
manage high-value assets, and you've read
numerous articles about the benefits they’'ve
achieved, including minimizing rental
expenses and reducing the amount of time
personnel spend searching for equipment.

But you’re also aware of the challenges
involved in having to decide among the many
technology and application platforms on the
market. Should you choose an active, passive
ultrahigh-frequency or proprietary RFID
system? Is it smart to leverage the hospital’s
Wi-Fi network? What about ultrawide-band,
ultrasound or hybrid solutions? While each
has its distinct advantages and limitations,
these competing technologies seem to offer
similar benefits, as do the various software
platforms that collect and manage the data.

You want to make a wise decision, but
you're already overloaded with other projects
that seem simpler and less risky. Moreover,
with this project you may get bogged down in
endless comparative analyses, which will
delay implementation.

We meet many hospital mangers who face

RFID JOURNAL » March/April 2015

this deploy-or-not-to-deploy question, and we
always advise them to overcome their fears
and jump into an RTLS project. Here’s why.

Unlike the retail industry, which has chosen
UHF EPC RFID for tracking items, the health-
care industry is not going to settle on one stan-
dard any time soon. Choosing the right system
was complex in 20r10. It still is today and proba-
bly will be in five years. If you take a wait-and-
see attitude, you will delay cost savings and
other benefits you could be achieving now.

Another argument for moving forward
resides in the fact that RTLS technologies are
reliable and have been adapted
to meet hospital requirements.
RFID providers that work in the
health-care sector have well-
documented case studies and
experience deploying their solu-
tions in hospitals, including
integrating RFID data into hos-
pital information systems.

For those who point to the
prohibitive cost of adopting an
RTLS, we suggest conducting a
return-on-investment analysis.
Hospital managers will need to
look at initial investment and total cost of
ownership. We believe they’ll find it's more
expensive not to implement an RTLS.

Yes, choosing an RTLS is complex, but an
RTLS enables real-time hospital decision-
making and operational business intelligence
that will lead to cost savings as well as an
increase in operational efficiencies and
improved patient care—and that’s true for
whichever technology solution you choose. O

Harold Boeck and Ygal Bendavid are professors
in the school of management at the Université
du Québec @ Montréal, and members of RFID
Academia’s research board.
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software savvy

Pretesting Software Speeds

Deployments

Before you go live with an RFID system, make sure your field and enterprise
software are working the way they should.
By Ken Traub

YOU'VE DEVELOPED a busi-
ness case for using RFID to
improve operations. You've
chosen tags to track your
assets, and fixed and hand-
held readers to capture the
data. Now, while you're
procuring the hardware,
your IT department can
develop the software components—and fully
test them, before the readers are installed.

There are two software components: field
software—middleware that captures data
from RFID readers and outputs cleansed
data—and enterprise software, which receives
and integrates the cleansed data. If you design
the interfaces up front and employ test har-
nesses, the two components can be tested at
the same time.

First, design the data that flows between
the field software and the enterprise software
in each use case. This includes the cleansed
RFID data to be used by your business applica-
tions. (To design this data, you can use the
Electronic Product Code Information Services
standard or a similar data model; see How to
Deploy EPCIS.) It may also include queries the
field software makes for enterprise data, such
as shipping manifests or product masters.

Next, mock up the data for each use case.
The mock data takes the place of the informa-
tion you’d get from a live field system. Now,
one IT team can use the mock data to develop
any enterprise software that might be needed
for new business processes, and to test how
new and existing enterprise software receives
and integrates RFID data.

Meanwhile, another IT team can develop
and test the field software. For this, you will
need an RFID reader simulator—software that
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mimics the behavior of an actual RFID reader.
(Most middleware vendors provide reader
simulation software.) A simulator lets you
create virtual tags on a computer screen,
which the simulator reads. With each tag
read, the simulator sends data to your middle-
ware using exactly the same protocol as a real
reader.

Most reader simu-
lators let you simu-
late missed reads
and stray tags, and
some let you record a
complex sequence of
tag reads and then
play it back as you
test and revise the
software. You can
use the simulator to
explore many differ-
ent real-world sce-
narios and confirm
that the field-soft-
ware outputs match the data for each use case
you’ve mocked up. There are also simulators
for handheld readers, and they include a sim-
ulation of the device’s keyboard and screen.

The final step is to bring the field software
and the enterprise software together to test
the complete data flow, using the reader sim-
ulator in place of actual readers. Now, you're
ready to go live with actual tags and readers,
with the confidence that your software is up
to the job. O

Ken Traub is the founder of Ken Traub Consulting,
a Mass.-based firm providing services to com-
panies that rely on advanced software technology
to run their businesses. Send your software
questions to swsavvy@kentraub.com.
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