A M o bi le
e n te rp r i s e
wh i te p a p e r

RFID: When Assets Identify
and Locate Themselves

Scenario A: A large multi-product
order comes to a huge computer warehouse through its ERP system. The customer wants so many desktops, so many
routers, so many printers, each configured to certain specs, and so many power strips. In all four quadrants of the
warehouse, order pickers on forklifts
set about fetching products, handing
them over to the configuration team
and then preparing them for shipment.
They then check off the completed task
on their handhelds. The system notifies the floor manager when all of the
ordered items have been picked, and
he proceeds to each quadrant, seeks
out the assigned picker, and asks him
where his part of the order is located
among all the others being collected on
the floor. He repeats this process four
times, assembling the whole order for
palette and shipment.
Scene B: Same order, same warehouse. This time, the system assigns an
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active RFID number to the order; the
first picker to start fulfillment picks the
physical tag with that number from
the warehouse rack and affixes it to
his part of the shipment. The second
worker, picking routers, sees the RFID
number associated with the order
on the computer system as well as its
location on a floor map, within onemeter accuracy. After the routers have
been configured, he brings them to
that spot. Of course, that placement
is equally visible to workers three and
four, configuration team and floor
manager. A ten-to-thirty minute verbal query and physical hunt has now
been eliminated from the pick-andship process.
Wherever goods, tools, and resources must be tracked — whether in
manufacturing, warehousing, retail,
or virtually any work environment —
automation has driven cost out of that
function. Two major technologies have

SPONSORED BY

RFID:
When Assets
Identify and
Locate Themselves
A MOBILE
ENTERPRISE
WHITEPAPER
| RFID: When Assets Identify and Locate Themselves

improved upon manual counting, clipboards, and the oral tradition, more
effectively tracing components or finished goods through a supply chain,
through assembly lines within four
walls, or on maintenance and repair
routes in the field. In the process, they
have enabled businesses to not only
save manpower, but to also optimize
their inventories and work processes.
Bar code printing and scanning
come first to mind, a well-established
technology still advancing in range, accuracy, and scope of intelligent action.
Bar codes, of course, require some handling and a clear line of sight: Either the
tracked item must be brought to the
reader, as in supermarket checkouts, or
the reader must be brought to the item,
as with hand-held bar code scanners
and warehouse order pickers. Higher
on the automation scale is RFID (radio
frequency ID) technology, which enables items to wirelessly identify, locate
and (through middleware) even count
themselves, using antenna-equipped
tags and readers that can be as close
as a few feet or as far away as a mile,
depending on technology variant.
Zebra Technologies is one of a very
few companies to produce products for
both technologies, ensuring customers
of the right match between application
and solution.
RFID costs come down

Advances of the past two years have
lowered the cost of producing an RFID
tag from several dollars to as little as
fifteen cents or less; the point at which
the technology becomes cost-efficient
for a growing number of applications.
Through high-level overview and use
cases, this white paper will explain the
current state of RFID technology, its
“passive” and “active” variants, and
the kinds of benefits that RFID visibility
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brings to business operations.
Passive RFID

Passive RFID tags have no battery; they
are powered by the electromagnetic
fields created when the reader is activated. That’s why they’re low enough in
cost to attach to relatively inexpensive
merchandise, and can be small enough
— close to a grain of rice — to implant
under human or animal skin. With no
batteries to drain, they can last for
many years.
Not surprisingly, passive RFID tags
carry less information than active tags.
They also have much shorter transmission ranges, a constraint that suits them
for applications in which items either
pass through a fixed, reader-equipped
location or gateway, or can be scanned
in bulk by a hand-held reader. One example of this use, now being deployed
or trialed with major retailers, is in
item-level tagging for quicker, more accurate on-floor inventory counts. Each
apparel item is affixed with a passive
RFID tag, and employees simply wave
a reader across a whole stack or rack
of items, instead of having to manually scan each one individually. This can
reduce a three-hour auditing job to
fifteen minutes.
Such close-range identification can
change the sales and shopping experience just as radically; instead of
thumbing through stacks of jeans to
find the requested boot-cut, indigo
wash in size 12, a sales associate with
a passive RFID reader zeroes in on the
item in seconds. The sought-after jeans
showing up on the scanner screen
when she aims at the right stack. And
as the item is automatically debited
from inventory at checkout, store managers are also alerted to low-inventory
thresholds in time to replenish without
running out of stock.
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The process of affixing passive tags to
apparel items is gradually being passed
from the retailer’s operations center to
the manufacturer, but the information
encoded therein is typically dictated
by the retailer. Larger records for each
item can be stored in the associated
database. If the RFID tag should get
lost in transit — or if a customer returns
the merchandise — smaller footprint,
mobile printer/encoders, also made by
Zebra Technologies, allow store associates to retag the item on the spot.
On the manufacturing side, passive
RFID tags attached to every article in, say,
a desktop computer package can be read
from inside sealed cartons. Automating
last step quality control, readers can alert
personnel to cartons with missing components. By the same token, passive RFID
readers mounted in field service trucks
can track tagged spare parts and tools
within tool boxes, saving technicians
manual scanning steps.

Figure: Yellow box
numbers identify
“staging” locations
for tagged orders
being picked and
shipped. Tags not in
current use show
up bunched in the
warehouse office
area. Product pickers
see the tag number
assigned to an order
on their hand-helds,
enter that number and the system
shows them the location of that order
alone.
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Active RFID

Active tags, on the other hand, contain
batteries and actively beam their signals to readers. Although they carry
a higher price tag, their longer signal
ranges make sense in larger spaces,
tagging higher-value objects in places
where the tagged item’s movement is
less predictable. Think shipping yards
or big distribution centers, where cargo containers or pallets are tracked
as they move from port to yard to
tractor-trailer. Because active tags can
determine their altitude, distance and
direction from the reader, they are
useful for such location tasks as finding tools needed on the assembly line,
ECG carts in hospitals, cars in lots, or
specific containers among freight yard
stacks. When the stakes for missing
people, tools or materials are high,
what defines a lifesaver? Answer: The
ability to type an identifier into a PC
or handheld and get a location within
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one meter accuracy.
Active tags have been used to track
people, especially in hazardous work environments like oil rigs and coal mines.
Data points from multiple tags can also
verify that specific workers are wearing
specific safety gear in specific locations;
that they have the right equipment in
the right place, at the right time. Such
visibility can not only improve worker
safety and efficiency, but help lower insurance costs.
In a more prosaic use case, industrial
bakeries have tagged the reusable plastic totes that support bread deliveries.
Retailers are supposed to return them,
but bakeries have had no visibility into
their whereabouts, until now.
Location On the Grid

Locating that tagged car/tool/pallet is
accomplished by entering an identi-

fier into an RFID software program or
a more specialized, RFID-enabled application. This can run on a desktop
or — given today’s migration to mobility — on a handheld computer. With
accompanying software, the tag’s location appears on a representational
floor plan or grid.
As its name applies, Zebra Technologies’ history in auto ID and location spans barcoding as well as RFID
printing and tracking technologies.
Outstanding among tracking technology vendors for the breadth of its
mobile hardware solution sets, Zebra
also has developed accompanying
software for its core vertical markets,
including warehousing, manufacturing, and retail. It also supplies the RFID
and barcode-scanning technologies
embedded into many third-party applications.

RFID in Action: Zebra Technologies Case Studies
NYK Logistics: Optimizing traff i c t h r o u g h t h e s h i pp i n g ya r d
to handle more customers

In a mammoth 70-acre yard and
transload facility with 1,200 parking slots and 250 dock doors, NYK
Logistics manages more than 50,000
inbound ocean freight containers
from the Port of Los Angeles/Long
Beach and 30,000 outbound trailers every year. That takes over 1,000
gate transactions daily during peak
season, checking in and out containers and trailers from 11 different
steamship lines and 12 to 15 domestic carriers.
NYK Logistics’ old yard management system required a large staff
of personnel with clipboards, paper
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pads and walkie-talkies, who would
constantly roam the yard — sometimes by bicycle or golf cart — manually entering data and scanning
bar codes on containers. It didn’t
help that drivers didn’t always drop
their containers or trailers off in
their assigned parking spaces, requiring lengthy searches.
NYK Logistics needed to accommodate new business, but physical
build-out wasn’t an option; they
had to increase capacity through
efficiencies. They knew they needed
access to real-time location information, better gate throughput
and less reliance on manual checks.
They found their answer in Zebra
Technologies’ WhereNet RTLS (Real-

Time Locating System), a hardware
and software implementation of
active RFID technology. The yard
management software piece of this
solution, WhereSoft Yard, was deployed in under 75 days.
To gain yard-wide visibility and
control of operations, NYK had to go
with active RFID, whose tags are not
only read at stationary checkpoints
but across numerous access points
spread throughout the entire facility.
“It’s not good enough to know that
a trailer or container has entered
our yard,” says Rick Pople, General
Manager of NYK’s Long Beach operations. “We must know its exact
whereabouts and status at all times.
For example, during our peak pre-
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holiday season, we’re often required
to expedite a container that just
arrived at the port, deconsolidate
it, and transload its contents onto
several different outbound trailers
headed for different parts of the
country. With WhereNet, we can execute this type of double transaction
in less than two hours. We could have
never dreamed of doing that with
the old system.”
Some 35 WhereNet wireless locating access points are mounted
throughout the yard, covering
NYK Logistics’ entire facility. Every trailer or container gets tagged
with a “WhereTag” upon arrival at
the gate. From this point forward,
NYK Logistics personnel can locate
it from their hand-held software
clients, wherever they move about
the facility.
WhereSoft drives up yard efficiencies by optimizing the passage
of traffic to dock doors and parking
spots, and by expediting checkpoint
processes at entrances and exits.
For example, when the WhereNet
location system detects that a door
is available, the rules engine automatically scans the yard for trailers
that are eligible for that door and
generates a trailer move request
for the hostler drivers. Units can be
selected based on shipment destination, unit status, unit type, unit
age, commodity, carrier, hot load,
and other criteria; rules also ensure
that lowest-cost carriers are chosen
first for particular routes.
Hostler drivers receive the systemgenerated trailer move requests via
wireless tablet. WhereNet software
shows them the location of the requested trailer on a yard map.
WhereNet-running handheld
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devices and server software speed
up gate check-ins and check-outs by
automatically finding the Automatic
Shipping Notice (ASN) that matches
the unit and driver. The system prints
a ticket for the driver with instructions on where to park the incoming unit and which unit (if any) to
pick up. The ticket doubles as the
driver’s gate pass. Driver information, obtained by swiping the driver’s
license on a magnetic card reader
integrated with the mobile printer,
is transmitted via the wireless LAN
and captured in the WhereNet database. Based on driver feedback,
WhereNet’s fast gate process has
resulted in a 50% reduction in time
spent on site to complete a double
transaction.
Not only NYK Logistics, but its
partners in the logistics network
benefit from real-time, actionable
information about yard resources.
Drayage companies and domestic
carriers receive automatic emails
several times daily, alerting them to
empty containers or loaded trailers
available for pick-up. This enables
drivers to perform round-trips most
of the time, saving time and money.
The WhereNet system also triggers
alerts if, for example, a container sits
idle too long or if a loaded trailer is
not picked up on time. Rick Crawford, director of operations for NYK
Logistics, reports that areas of the
facility that could only accommodate
a single customer before now can
handle three.

Wa r m k r a f t m a n u fa c t u r i n g :
driving errors out of shipments

Warmkraft, based in Taylorsville, Mississippi, manufactures

specialty finish garments for the
U.S. military. As a general contractor and subcontractor for the Department of Defense (DoD), it must
comply with requirements to tag
garments at the item level, with
all tags maintaining 100% readability at over 10 feet. Warmkraft
also needed to identify the units
of each of its subcontractors, even
if those products were completely
identical. The ultimate goals, however, were more straightforward:
getting shipped orders right, lowering the cost of quality control,
and getting paid quickly by more
satisfied customers.
Warmkraft deployed NOX for
DOD, a solution of passive RFID
tags and portable scanners from
SimplyRFID. Zebra’s R110Xi4™
printer/encoder was chosen for its
fast throughput and its ability to
print/encode the tags at a lower
cost per tag.
With each garment tagged with
a human-readable bar code on one
side and an encoded RFID chip on
the other, RFID readers on the conveyer read each of the individual
tags packed inside their cartons.
The reader then sends the system
the information that verifies the
items, contract number, and quantity in each box. When boxes pass
such inspection, Warmkraft employees tag the outside of the box.
When they fail, they affix a regular
label that singles it out for subsequent correction.
On the pallet wrap machine,
RFID readers confirm that the right
cartons and items match order specifications. With item-level tagging,
error rates have been lowered from
about five per cent to .2 percent;
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quality control inspection requires
about 50% less manpower, according to Ron Lack, general manager.
Warmkraft also gets paid faster, because government customers scan
carton tags on arrival, updating
their purchasing systems and triggering payment.

H a w a i i a n L e g a c y H a r d w o o ds :
Adopt-a-tree

Would more donors give to a
reforestation project if they could
follow the progress of the trees
their money paid for, or even visit
them in person? That “Save-theChildren” - like relationship is the
idea behind the RFID deployment
of Hawaii Legacy Hardwoods (HLH).
Since 2008, HLH has been conducting an ambitious program of replacing hundreds of acres of koa trees
lost long ago.
HLH’s Forest Investment program lets investors finance the
planting of trees that will eventually be logged, providing a return
on their investment. Its Legacy Tree
program enables donors to fund
trees that will never be harvested,
instead becoming part of a permanent Hawaiian forest of the commercially endangered hardwoods.
Donors can be as big as the Four
Seasons Resort Hualalai, which is
planting 500,000 legacy koa trees
in conjunction with its 50th anniversary, or as small as individuals
wanting to memorialize deceased
relatives or special occasions.
Up until now, tree growers have
used GPS-enabled pins to mark out
the corners of 100-tree lots, but
that wouldn’t do for smaller donors. To keep track of the growth
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and location of single trees, HLH
went with passive RFID tags from
Zebra Technologies. Each tag ties
back to a database record of the
tree planting date, maintenance
and lineage. With this, HLH can
more easily generate ownership
certificates with pinpoint location
and serial number.
Planning to plant around 120,000
trees per season and wait 25 years
before harvest of those raised for
sale, HLH knew that plastic-coated
bar codes were not an option; single-shot manual label guns would
take too long. Together with specialist firm SimplyRFID, HLH chose
Zebra’s high-volume R110Xi4™
RFID printer/encoder. Encoding
tags that are spaced closer together
(0.6”/16 mm), the R110Xi4 enables
a lower cost per label, fewer mediaroll changes and faster throughput
— up to 100 tags per minute.
“We looked at a few different
RFID printing options and, at the
end of the day, everyone seemed
to say that Zebra was the most durable,” says Jeff Dunster, HLH CEO.
HLH uses Zebra printers with Confidex Carrier™ labels, affixed on
stakes. Each label has an RFID chip
and a serial number that is linked
with GPS coordinates in the database, along with details about tree
ownership, growth, maintenance,
lumber-yield and pedigree.
The stakes are dipped in a plastic
sealant that protects them from the
elements.
As each sapling is planted, the
3-inch tag, encased in plastic, is inserted into the ground sticking up
enough to be easily read from a distance of about 10 feet. To read tags–
even with years of buildup of leaves

and debris–the company uses the
Convergence Systems CS101 handheld interrogator. From the CS101,
data is transmitted wirelessly to the
company’s database.
The combination of faster printing and the Confidex Carrier labels
drives down the cost of RFID tagging
by approximately 50 percent. Just as
important, the new process ensures
greater accuracy. Before, the many
steps in the process introduced too
many opportunities for error. RFID’s
use in timber management is now
well established, and is also used to
prosecute illegal logging operations.
Combining its RFID solution with
GPS tracking, HLH next looks forward to enabling its donors/investors to pinpoint their trees on maps
and via tools like Google Earth, encouraging more donor engagement,
more social / viral marketing, and
faster growth of reforested acreage.

W a s h i n g t o n H o sp i ta l C e n t e r :
T r a c k i n g t h e r o u t e o f v i ta l
equipment

“In the healthcare environment,
nothing moves predictably,” says Ella
Franklin, managing director of the
ER One Center for Building Science,
a think tank of physicians, nurses,
architects, researchers and others
considering the impact of building
design and equipment on emergency room medicine. The center is the
result of a federal grant awarded
to the Washington Hospital Center,
the largest private hospital in the
nation’s capital and a member of
MedStar Health system.
Making the unpredictable more
predictable was the idea behind
implementing real-time location sys-
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tems (RTLS) at the hospital — an application of active RFID technology
that can precisely track the location,
movement and relative proximity of
medical assets and people. Washington Hospital Center deployed
ultra-wideband (UWB) asset tags
on about 3,000 assets. Working with
Zebra, they also installed an infrastructure of RFID sensor/readers
throughout the seven-floor, multiwing facility. The system reports the
location of each tag or asset within
the facility, which enables Washington Hospital Center’s software
to track, trace and manage various
processes.
“What we liked about the technology was the granularity,” Franklin
says. “We wanted to use the technology to get a better understanding of

the spread of infection in the hospital by knowing every single person
or item exposed to a patient.” The
hospital now can track two tagged
objects that come within one to two
feet of each other.
The hospital defined the criteria for tagging as things that move
quickly, have a high replacement
cost, or are needed to save lives.
Examples: cardiovascular assist devices, which must be located very
quickly when needed. Similarly,
heart monitors, worn on the body,
allow patients to be mobile but
alert caregivers to their location if
they automatically signal distress.
Tagged wheelchairs and stretchers also display patient trajectories, providing insight into patient
movement in a non-intrusive way.

Data collected from tags produces benefits beyond quicker response to distress calls: It can show
that certain legally required items
are actually in the operating room.
Accumulated usage data also helps
staff satisfy grant applications, and
helps technicians collecting or locating equipment for required periodic maintenance.
Already, the technology has surfaced patterns of asset usage that
provides insight for everything from
budget planning to staff training
to the possible ways of preventing
healthcare-associated infection. It’s
also cut down on over-provisioning.
“We know for sure that we have
reduced our purchase of medical
equipment by knowing where assets are,” Franklin says.

About Zebra
A global leader respected for innovation and reliability, Zebra provides enabling technologies that
allow customers to take smarter actions.
Zebra’s extensive portfolio of bar code, receipt, card, kiosk and RFID printers and supplies, as well
as real-time location solutions give a virtual voice to assets, people and transactions that provides
greater visibility into mission-critical information.
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