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Description

TECHNICAL FIELD

[0001] The subject matter disclosed herein generally
relates to a wearable article configured for multi-frequen-
cy wireless communication in an integrated wireless en-
vironment.

BACKGROUND

[0002] Radio frequency identification (RFID) systems
have been incorporated into wearable articles, such as
footwear, shirts, pants, hats, and the like, and other goods
and items to provide item tracking for operations such as
inventory tracking and the like. For instance, a passive
RFID tag may be attached to an article of apparel. The
RFID tag may be energized by an RFID tag reader re-
motely as the RFID tag passes through stations in, for
instance, a supply chain and within a store. In that way,
the article of apparel may be tracked and inventory up-
dated appropriately without necessarily requiring human
intervention to conduct the tracking. Patent publication
WO 2012/112938A2 describes a universal communica-
tion port for use with articles of footwear, i.e. athletic
shoes, that electrically connects via, for example, Wi-Fi
or RFID. Patent publication US 2009/016418 A1 de-
scribes wearable electronic systems for wireless recep-
tion and/or transmission of digital communications sig-
nals. Patent publication US 8 371 501 B1 describes sys-
tems for authenticating a user through a wearable user
authentication factor that provides unique tag identifiers
to multi-factor authentication.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Examples of this disclosure are illustrated in the
figures of the accompanying drawings.

FIG. 1 is a cutaway depiction of a wearable article
that may be used in the system of claim 1.

FIG. 2 is a block diagram of an RF communication
system of a wearable article that may be used in the
system of claim 1.

FIGs. 3A-3F are images of a wearable article, show-
ing example locations of one or both of a first antenna
and a second antenna that may be used in the sys-
tem of claim 1.

FIG. 4 is block system diagram of an integrated wire-
less environment that may be used in the system of
claim 1.

FIG. 5 is a side depiction of an integrated wireless
environment that may be used in the system of claim
1.

FIG. 6 is an overhead depiction of an integrated wire-
less environment that may be used in the system of
claim 1.

FIG. 7 is a depiction of a user interface that may be
used in the system of claim 1.

FIG. 8 is a flowchart for communicating between a
wearable article and a wireless system in an inte-
grated wireless environment according to the meth-
od of claim 8.

FIG. 9 is a block diagram illustrating components of
a machine able to read instructions from a machine-
readable medium.

DETAILED DESCRIPTION

[0004] According to the disclosure there is provided a
system according to claim 1 and a method according to
claim 8. Optional features are set forth in the dependent
claims.
[0005] Comparatively simple use cases of inventory
tracking using RFID are possible in part because articles
of apparel, for instance, present little impediment to the
transmittal of wireless signals conventionally used in
RFID tags. Various substances and materials, including
water and other constituent parts of humans, animals,
and clothing, among other things, may be impermeable
or otherwise inhibiting of wireless signals in the 900 MHz
bands that are normally tuned for transmission through
air. Thus, such RFID tags or other wireless transmitters
in the 900 MHz bands may be of substantially reduced
range and effectivity while the article of apparel is actually
being worn on a person’s body. The same applies to dif-
ferent surfaces that may commonly be found in various
environments such as buildings and public spaces, in-
cluding flooring, shelving, electronics, and the like.
[0006] As such, the use of RFID technology in a wear-
able article that is conventionally used for inventory track-
ing may be of limited use when the wearable article is
being worn by a user in integrated wireless environments,
such as stores and entertainment complexes. A wearable
article has been developed along with an accompanying
integrated wireless environment that allows for rich RF
communication from antennas located in the wearable
article. Because of the wireless communication provided
by the wearable article, the integrated wireless environ-
ment provides data transfer to and from the wearable
article, allowing for personalized greetings and recom-
mendations and tracking of the wearable article.
[0007] The wearable article provides multiple anten-
nas for wireless communication. One antenna is a UHF
antenna for communication in the 900 MHz bands that
is not tuned to the presence of an animal body. A second
antenna is a UHF antenna for communication in the 900
MHz bands that is tuned to the presence of an animal
body. In various examples, only the body-tuned UHF an-
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tenna is included. In further examples, a third antenna is
tuned to communicate in bands around 13.5 MHz or ac-
cording to other wireless communication standards. The
various antennas may be controlled and either actively
or passively coordinated to prevent interference between
one another by a single transmitter circuit.
[0008] FIG. 1 is a depiction of a wearable article 100,
including components contained within the wearable ar-
ticle 100 and not necessarily visible from perspective il-
lustrated, in an example. As illustrated, the wearable ar-
ticle 100 is an article of footwear, specifically a shoe.
However, it is to be understood that while the principles
described herein are with specific reference to the wear-
able article 100, the principles described herein may be
applied to any suitable article of apparel, without limita-
tion.
[0009] The wearable article 100 includes a structure
102 including an outsole 104 designed to come into con-
tact with a surface, such as the ground or a floor, an
insole 106 configured to seat a human foot, an upper
section 108 configured to enclose the human foot, and
a tongue 110 configured to facilitate securing the wear-
able article 100 to the human foot via laces 112. The
outsole 104 and/or the insole 106 may be configured with-
in a middle section 114 to seat and secure the arch of a
human foot. It is to be recognized that this is a simplified
depiction of a conventional article of footwear and that
various articles of footwear may incorporate any of a va-
riety of components or features. Further, certain articles
of apparel 100 may not incorporate all of these features
or may include these features in other formats (e.g., a
sandal may incorporate the outsole 104 and a reconfig-
ured upper section 106 and no insole 106, tongue 110,
and laces 112). It is contemplated that the principles dis-
closed herein will be applicable and adaptable to any of
a range of articles of apparel 100.
[0010] The wearable article 100 further includes a radio
frequency ("RF") communication circuit 116. The RF
communication circuit 116 may incorporate some con-
ventional features of RFID tags known in the art as well
as the various features disclosed herein. As illustrated,
the RF communication circuit 116 is positioned within the
middle section 114, seated within and enclosed by the
outsole 104. However, in various examples the RF com-
munication circuit 116 may be positioned between the
outsole 104 and insole 106, within and enclosed by the
insole 106, within the upper section 108, such as on a
side of the article of apparel, or within the tongue 110.
[0011] Ultra high frequency (UHF) wireless communi-
cation may vary in operation frequency between and
among certain countries, but in general may be under-
stood to occur over the range of approximately 300 meg-
ahertz (MHz) to approximately three (3) gigahertz (GHz).
Certain regions throughout the world utilize a variety dif-
ferent of industrial, scientific, and medical (ISM) bands
for UHF communications. Certain ISM bands are cen-
tered around approximately 900 MHz, with the center
frequencies of those bands falling generally within the

range of approximately 869 MHz to approximately 915
MHz.
[0012] The ISM bands and other regional and interna-
tional communication bands clustered around approxi-
mately 900 MHz (herein after "the 900 MHz bands") may
be useful in a variety of circumstances, including but not
limited to radio frequency identification (RFID) tags,
chips, and the like, as known in the art. An RFID tag with
a UHF antenna that is positioned in a shirt, for instance,
may communicate to a suitable range in directions away
from the body of the wearer of the shirt but may not com-
municate in directions that pass through the wearer. An
RFID tag in a shoe may be effectively unable to commu-
nicate at all while the shoe is being worn if the tag is in
the sole or heel of the shoe. Even if the RFID tag is po-
sitioned higher in the shoe, such as in the tongue, effec-
tive communication may still be limited both by the pres-
ence of the foot and the proximity of the tag to the ground.
Circumstances in which RFID tags are attached to a shoe
intentionally place the RFID at a distinct distance from
the foot of the wearer to maintain the ability to commu-
nicate at an effective distance.
[0013] Actions taken to tune a UHF antenna to com-
municate effectively through a human body may, how-
ever, reduce the effectivity of the UHF antenna when the
article of apparel is not being worn by a person. Addition-
ally, the circumstances of wearing the article of apparel
may place the UHF antenna away from the body, in the
case of an overly-large shirt, for instance. Thus, to tune
the antenna to the body of the wearer may result in re-
duced effectiveness under the circumstances in which
the article of apparel isn’t being worn.
[0014] FIG. 2 is a block diagram of an RF communica-
tion system 200 of the wearable article 100, in an exam-
ple. In an example, the RF communication system 200
includes a first antenna 118 that is tuned to transmit UHF
signals effectively through air and a second antenna 122
that is configured to communicate according to high fre-
quency (HF) and/or near field communication (NFC) at
approximately 13.5MHz. In an example, the first antenna
118 is configured to communicate according to a UHF
standard, including any one or more of Gen2 or ISO
18000-6C (again including versions of those standards
that are past, current, or that may be developed). In an
example, the second antenna 120 is configured to com-
municate according to any one or more standards includ-
ing ISO14443B, ISO1443A NFC Type 4, and ISO 15693
(including contemporary and previous versions of those
standards as well as versions of those standards that are
yet to be promulgated or adopted).
[0015] The RF communication circuit 116 further in-
cludes first and second transceivers 122, 124 each indi-
vidually coupled to a respective one of the antennas 118,
120 and configured to communicate according to the
wireless modality of the corresponding antenna 118, 120.
Each transceiver 122, 124 may include componentry
such as a voltage rectifier and a modulator as appropriate
for the respective antenna 118, 120. The transceivers
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122, 124 are coupled to an electronic data storage 126,
such as an electrically erasable programmable read-only
memory ("EEPROM") circuit, non-volatile read-only
memory, or read/write memory circuit, such as various
types of random access memory ("RAM") known in the
art, and an optional controller 128. In various implemen-
tations, individual ones of the transceivers 122, 124 may
be combined as or with a single transceiver, such as the
transceiver 122, providing transmitting and receiving
functionality for multiple antennas. In an example, the
electronic data storage 126 includes a unique identifier
of the wearable article 100 among other information as
desired and provides for a unified memory module for
data that may be transmitted by and stored from the trans-
ceivers 122, 124.
[0016] In various examples, the wearable article 100
includes one or more sensors, such as an accelerometer
or step counter, among a variety of other sensors or other
data gathering implements known in the art. Those sen-
sors may store information to the electronic data storage
126 during use of the wearable article 100 by a wearer.
Thus, for instance, the electronic data storage 126 may
store a number of steps taken during the life of the article
of apparel as well as additional information about how
and when the wearable article 100 has been used. As
will be disclosed herein, that information may be trans-
mitted by the RF communication system 200 for use in
interacting with a wearer of the wearable article 100, par-
ticularly when the article of apparel is within an integrated
wireless environment.
[0017] The RF communication system 200 as illustrat-
ed is a passive RF communication system 200 and, as
a result, draws energy from received RF signals rather
than an internal power source or supply, such as a battery
or energy harvesting system. However, various exam-
ples of the RF communication system 200 may be active
and incorporate an internal power source or supply and
relatively power intensive componentry not illustrated
herein.
[0018] As illustrated, the RF communication system
200 includes the controller 126 and the electronic data
storage 128 as well as the second antenna 120 as com-
ponents of the RF communication circuit 116. As such,
in an example, the second antenna 120, controller 126,
and electronic data storage 128 are on a single substrate.
In such an example, the first antenna 118 is located re-
mote to the RF communication circuit 116 but is coupled
to the RF communication circuit 116 with a conductor
that passes through a structure of the wearable article
100. In the illustrated example, the controller 126 and
electronic data storage 128 provide a unified system for
the operation of both of the transceivers 122, 124.
[0019] In an alternative example, the RF communica-
tion circuit 116 does not include the first transceiver 116.
In such an example, the first antenna 118 and the first
transceiver 112 are located along with a separate con-
troller and/or electronic data storage on a separate sub-
strate or RF tag. In such an example, RF communication

system 200 includes two separate and independent sub-
systems, each configured to communicate according to
a different communication modality with separate com-
ponents. Additionally or alternatively, the separate sys-
tems may be coupled to one another and coordinate,
such as by sharing electronic data, but otherwise may
operate separately and independently.
[0020] FIGs. 3A-3F are images of the wearable article
100, showing example locations of one or both of the first
antenna 118 and the second antenna 120, in an example.
The positions of the antennas 118, 120 illustrated are
nonlimiting and it is to be recognized and understood that
various alternative or additional locations are contem-
plated. Furthermore, individual implementations of the
wearable article 100 may utilize any combination of lo-
cations of the antennas 118, 120. Each of these imple-
mentations are designed and configured to allow for wire-
less communications at useful and typical ranges for their
representative modalities, including when the wearable
article 100 is being worn by a user.
[0021] In FIG. 3A, the first antenna 118 is positioned
in the heel 300. In such a configuration, when the wear-
able article 100 is flexed as from taking a normal step
the first antenna 118 is presented generally upward. As
a result, during a normal step the first antenna 118 may
be exposed to another antenna that may be above the
wearer of the wearable article 100. Owing to UHF com-
munications conventionally having a range of tens of feet
or five or more meters, the first antenna 118 may com-
municate with antennas that are positioned at a moderate
distance from the wearable article 100. Thus, as the
wearer of the wearable article 100 moves around an in-
tegrated wireless environment disclosed herein, the first
antenna 118 may tend to regularly be exposed to anten-
nas that are positioned both overhead and to the side of
the wearable article 100.
[0022] In FIG. 3B, the first antenna 118 is positioned
in the midsole 302 region of the outsole 104. In such an
example, the first antenna 118 may be tuned to transmit
UHF signals effectively through a human body (see, e.g.,
Santiago et al, "Broadband UHF RFID Passive Tag An-
tenna for Near-Body Applications", IEEE Antennas and
Wireless Propagation Letters, Vol. 12, (2013), pp.
136-139, incorporated herein by reference in its entirety).
As a result, the first antenna 118 may maintain an effec-
tive transmission range despite transmitting through the
foot of a wearer of the wearable article 100.
[0023] In FIG. 3C, the first antenna 118 is positioned
on a side 304 of the wearable article 100. In an example,
the first antenna 118 is formed in the shape of a decora-
tive element or a brand logo. Thus, in such an example,
the first antenna 118 may comprise the decorative ele-
ment itself or may be positioned behind or otherwise be
obscured by the decorative element with the decorative
element not itself necessarily being an antenna.
[0024] In FIG. 3D, the second antenna 120 is posi-
tioned on or in the tongue 110 of the wearable article
100. In an example, the positioning of the second antenna
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120 in the tongue 110 may allow for the second antenna
120 to communicate according to the HF ISO 15693 mo-
dality through the wearable article 100 to the another HF
antenna positioned in the floor, a mat, or a walking sur-
face in general as well as communicate with HF antennas
that may be positioned a relatively short distance above
or to the side of the wearable article 100. In an example,
the second antenna 120 may communicate with HF an-
tennas that are approximately one foot or thirty centim-
eters above the tongue 110, e.g., that may be positioned
in a counter a wearer may walk up to or a desk at which
the wearer may sit.
[0025] In FIG. 3E, the second antenna is positioned on
the side 304 of the wearable article 100. In an example,
the second antenna 120 is formed in the shape of the
decorative element 306 or brand logo. Thus, in such an
example, the second antenna 120 may comprise the dec-
orative element itself or may be positioned behind or oth-
erwise be obscured by the decorative element with the
decorative element not itself necessarily being an anten-
na.
[0026] In FIG. 3F, the first antenna 118 and the second
antenna 120 are combined on the side 304 of the wear-
able article 100 in the form of the decorative element or
brand logo. In such an example, the first antenna 118
may form a first portion of the decorative element and
the second antenna 120 may form a second portion of
the decorative element. Alternatively, the decorative el-
ement may be formed from one of the antennas 118, 120
while the other of the antennas 118, 120 is positioned
behind or otherwise in part obscured by the decorative
element.
[0027] FIG. 4 is block system diagram 400 of an inte-
grated wireless environment, in an example. The block
system diagram 400 describes a system that is config-
ured to provide wireless communication with one or more
articles of apparel 100 concurrently. The block system
diagram 400 is scalable to include as many components
as may be useful or necessary to provide desired band-
width and spatial coverage within the integrated wireless
environment.
[0028] The block system diagram 400 includes anten-
nas 402, including first external antennas 402A, such as
UHF antennas 402A, configured to communicate with
the first antenna 118, and second external antennas
402B, such as HF antennas 402B, configured to com-
municate with the second antenna 120. In an example,
sixteen antennas 402 are included in the system 400. It
is to be recognized and understood that the particular
modalities the antennas 402 are configured for may be
selected based on the modalities of the first and second
antennas 118, 120. Furthermore, as various implemen-
tations of the wearable article 100 may utilize different
modalities for the first and second antennas 118, 120,
resulting in more than two modalities potentially being
utilized within the integrated wireless environment at
once, it is to be recognized and understood that the an-
tennas 402 may be configured with three or more mo-

dalities.
[0029] Each antenna 402 is coupled to a wireless
transceiver 404 configured transmit wireless signals to
and receive wireless signals from one or both of the an-
tennas 118, 120 via an associated one of the antennas
402. In various examples, multiple antennas 402 may be
coupled to a single wireless transceiver 404. For in-
stance, multiple HF antennas 402B that are collocated
in a floor mat or other object may be coupled to a single
wireless transceiver 404 which may allow those collocat-
ed antennas 402 to operate in close conjunction with one
another. In an example, each antenna 402 is coupled to
a wireless transceiver via a fifty Ohm cable. The wireless
transceivers 404 are coupled to a communication hub
406. In various examples, the communication hub 406
is one or more of a universal serial bus (USB) hub, a
wireless network router, a wired network router, and the
like.
[0030] The communication hub 406 is coupled to a
computing device 408, such as a personal computer, a
server, and the like, configured to control the operation
of the components of the system diagram 400. In an ex-
ample, each wireless transceiver 404 is uniquely identi-
fied and independently addressable by the computing
device 408. The computing device 408 is configured to
independently select, activate, or deactivate each wire-
less transceiver 404.
[0031] The computing device 408 may incorporate two
modes of operation of the wireless transceivers 404, a
single mode and a continuous mode. In the single mode,
a discrete command, whether entered by a user or based
on a predetermined condition having been met, causes
the computing device 408 to sequentially instruct the
wireless transceivers 404 to power on an RF field via an
associated antenna 402, attempt an interrogation, and
then power the RF field off. In an example, only one wire-
less transceiver 404 is powered on at any given time. In
an example, any or all HF antennas 402B may be pow-
ered on at once while only one UHF antenna 402A may
be powered on at once. Upon cycling through each wire-
less transceiver 404, the computing device 408 may cat-
alog a unique identifier of each wearable article 100 in-
terrogated by the wireless transceivers 404. By contrast,
in the continuous mode, the computing device 408 con-
tinuously repeats the single mode cycles.
[0032] The computing device 408 includes a user in-
terface configured to display information and allow a user
to set operating modes of the system. In an example, the
user interface is configured to display: a list of connected
interrogated articles of apparel 100; connected articles
of apparel 100 sensed wireless power levels (or received
signal strength indication (RSSI)); which wireless trans-
ceiver 404 have connected with which articles of apparel
100; a unique identifier of each connected wearable ar-
ticle 100; and other information as may be desired. In an
example, the user interface is configured to allow a user
to select: placing each wireless transceiver 404 individ-
ually in active or inactive mode; placing the system in
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single or continuous mode; a system start for wireless
interrogation; and a system stop for wireless interroga-
tion. The user interface may further include visual or au-
dio indications of connecting with the wearable article
100, such as a tone, light, or other suitable mechanism.
[0033] The computing device 408 may include or may
access a database including information regarding pur-
chasers of the wearable article 100. The database may
include as much information about such purchasers as
may be accumulated within the bounds of privacy laws
and other standards. Thus, the information on purchas-
ers may include personal information, such as a name,
age or age range, area of residence, personal activity
(e.g., as obtained from an activity tracker device that may
be included in the wearable article 100 or that may be
included in a different device), personal purchase history
or use of activities in or otherwise related to the integrated
wireless environment, and credit card or other payment
information from past purchases. The purchase history
may include the wearable article 100 and/or any other
items that may be entered into the database. The infor-
mation included here is presented by way of illustration
and not limitation and it is to be readily understood that
the information that may be accessible by the computing
device 408 may be expansive, as appropriate to the cir-
cumstances.
[0034] FIG. 5 is a side depiction of an integrated wire-
less environment 500, in an example. The side depiction
illustrates the relative positioning of antennas 402 within
the integrated wireless environment 500 and is not nec-
essarily representative of an actual layout of antennas
402 and other items within the integrated wireless envi-
ronment 500.
[0035] In an example, the HF antennas 402B are seat-
ed or configured to be seated in a floor mat 502, a desk
or a counter 504, or any object on, in, or within approxi-
mately one foot or thirty centimeters of a floor 506 or
other walking surface. The HF antennas 402B and the
components coupled to and configured to utilize signals
from the HF antennas 402B are configured to detect the
presence of the second antenna 120 in communication
proximity of an HF antenna 402B within approximately
0.5 seconds of the second antenna 120 coming into com-
munication range of the HF antenna 402B. The UHF an-
tennas 402A are positioned or configured to be posi-
tioned on a ceiling 508, wall 510, or support member 512
within approximately six to twenty feet or two to seven
meters of a floor 506 or walking surface.
[0036] A user interface 514 is configured to display
messages to a wearer of the wearable article 100 after
one or more of the antennas 402 have connected with
an antenna 118, 120 of the wearable article 100. A will
be disclosed herein, the user interface 514 may be visible
to the wearer of the wearable article 100 and may present
messages related to the wearable article 100 or the wear-
er personally, including product or activity recommenda-
tions, directions within the integrated wireless environ-
ment, and so forth.

[0037] FIG. 6 is an overhead depiction of the integrated
wireless environment 500, in an example. The integrated
wireless environment 500 as illustrated is a store or other
commercial environment, though it is to be understood
that the principles disclosed herein apply to any environ-
ment in which communication may be desired with the
wearable article 100 being worn by people in the envi-
ronment, such as sporting or cultural events. The inte-
grated wireless environment 500 as illustrated is a space
enclosed by walls 510, though it is to be understood that
the integrated wireless environment 500 may include
open-air spaces or spaces that are otherwise not clearly
bounded.
[0038] The integrated wireless environment 500 in-
cludes general wireless coverage 600 provided by the
UHF antennas 402A. The UHF antennas 402A are po-
sitioned throughout the integrated wireless environment
500 to provide such wireless coverage 600 substantially,
though not necessarily completely, throughout the inte-
grated wireless environment 500. As such, while "dead
zones" 602 having no or unreliable wireless coverage
may exist, in general as a wearer passes through the
integrated wireless environment the first antenna 118
may always or substantially always be in communication
with UHF antennas 402A.
[0039] The integrated wireless environment 500 fur-
ther include local wireless coverage provided by the HF
antennas 402B. Examples are contemplated in which HF
antennas 402B may be spread throughout the integrated
wireless environment 500 with a density such that HF
communication may be generally available. As illustrat-
ed, however, HF coverage corresponds to discrete loca-
tions 604 in the integrated wireless environment 500. Ex-
amples of such discrete locations include doors 604A or
other entrance/exit points, kiosks 604B for the presenta-
tion of various goods and services or the provision of
games or information, and point of sale counters 604C
or other interaction locations, among any of a variety of
discrete locations that may be incorporated within an in-
tegrated wireless environment 500.
[0040] As illustrated, multiple HF antennas 402B are
included in mats 502 or floor units in general, among
other objects as disclosed herein. As the wearable article
100 passes over the mat 502 the second antenna 120
may come into communicative contact with some or all
of the individual HF antennas 402B. Coming into com-
municative contact with any one or more of the individual
HF antennas 402B may be sufficient to establish com-
munication with the wearable article 100 for a discrete
location 604.
[0041] The UHF antennas 402A may provide location
information regarding the article of apparel. For instance,
conventional triangulation techniques may be utilized in
circumstances where multiple UHF antennas 402A cover
the same area in the integrated wireless environment. At
minimum, knowing which UHF antenna 402A is in com-
municative contact with the wearable article 100 allows
the system 400 to know a general area in which the wear-
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able article 100 is located.
[0042] In various examples, the UHF antennas 402A
may provide general communication availability with the
wearable article 100 while the HF antennas 402B provide
location-specific communication with the wearable article
100. Thus, the HF antennas 402B may be utilized to iden-
tify when the wearable article 100 is in particular loca-
tions, i.e., the discrete locations 604, and provide for a
direct experience for the wearer of the article of apparel,
such as messages or other potential interactions with the
wearer based on those discrete locations 604.
[0043] The integrated wireless environment 500 in-
cludes user interfaces 514, in the illustrated example.
The user interfaces 514 include visual displays as well
as optional audio or other sensory outputs. In various
examples, the user interfaces 514 are comparatively
small-scale 514A and designed to be viewed at a range
of one or two meters or less and/or are large-scale 514B
designed to be viewed at a range of six or seven meters
or more.
[0044] In such examples, the UHF antennas 402A may
provide general information about the presence and lo-
cation of the wearable article 100. Interactions with the
wearer of the wearable article 100 on the basis of infor-
mation from the UHF antennas 402A may be in relatively
large-scale user interfaces 514, such as visual and audio
messages that may be suitable for experience not only
by the wearer of the wearable article 100 but other people
who may be in the vicinity of the wearer. For instance,
the user interface 514 may, on the basis of communica-
tion via the UHF antennas 402A, display or otherwise
broadcast a generic message complimenting the wearer
for wearing the wearable article 100, offering a reward
or discount on a purchase for wearing the wearable article
100, or other message that would not necessarily be
viewed as private by most wearers of the wearable article
100.
[0045] By contrast, communication by the HF antenna
402B with the wearable article 100 may be utilized to
produce small-scale experiences on user interfaces 514
at the discrete location 604 corresponding to the HF an-
tenna 402B. Thus, the user interface 514 may display
personalized greetings, information about the wearable
article 100 and the wearer’s use thereof that may not
necessarily be for public consumption, such as a number
of steps or other use-pattern information, suggested pur-
chases or activities based on the use of the wearable
article 100 and past purchases by the wearer, and so
forth.
[0046] The HF antennas 402B may further be utilized
to facilitate richer or additional interactions with the wear-
er of the wearable article 100. For instance, the comput-
ing device 408 may access the database corresponding
to the purchaser of the wearable article 100 or a user to
whom the ownership of the wearable article 100 has been
transferred. If the data concerning the wearable article
100 includes credit card or bank account information the
wearable article 100 may be utilized in conjunction with

the HF antennas 402B to make purchases at kiosks 604B
or point-of-sale counters 604C, whether by interacting
directly with the user interface 514 in that location 604 or
by engaging in a predetermined activity with the wearable
article 100 (e.g., tapping the wearable article 100 on the
ground in a predetermined pattern, etc.).
[0047] Thus, in general, the UHF antennas 402A may
be utilized to obtain a unique identification of the wearable
article 100 to identify the presence of the wearable article
100 in the integrated wireless environment 500. The UHF
antennas 402A may further facilitate general and rela-
tively public interactions with the wearable article 100
and the wearer thereof. Privacy and anonymity may be
of significant consideration in conducting such interac-
tions.
[0048] By contrast, the HF antennas 402B may tend
to provide for location tracking of the wearable article 100
between and among the discrete locations 604 and per-
sonalized interactions via the user interfaces 514 at those
locations. The HF antennas 402B may facilitate providing
personal information, such as sensor data from the wear-
able article 100, and personalized recommendations.
Thus, the user interface 514 at one discrete location 604
may recommend for purchase a product at a different
kiosk 604B based on the use pattern of the wearable
article 100 as transmitted from the wearable article 100
to the computing device 408, whether directly or by way
of the database, as disclosed herein.
[0049] Both the UHF antennas 402A and the HF an-
tennas 402B are or may be configured to receive all of
the same information from the wearable article 100. The
corollary to that is both the first and second antennas
118, 120 are or may be configured to transmit all of the
same information. However, the system 400 may be con-
figured to utilize that information differently, allow differ-
ent levels of access to additional information stored in
databases, and/or restrict messages on the user inter-
faces 514 based on which of the antennas 402 are ac-
tually in communication with the wearable article 100.
[0050] FIG. 7 is a depiction of the user interface 514,
in an example. The user interface 514 includes a visual
display 700 and an audio emitter 702. In various exam-
ples, only one or the other of the visual display 700 and
the audio emitter 702 are included. In an example, the
user interface 514 includes a user input device 704, such
as a touchscreen, keyboard, or other electronic data en-
try systems.
[0051] As disclosed herein, the user interface 514 may
be sized and implemented according to the circumstanc-
es in which the user interface 514 is used. Thus, the user
interface 514 may be configured to be viewed or heard
at some distance, such as a public video board that may
be viewed throughout or from a large area of the inte-
grated wireless environment 500. The user interface 514
may alternatively be sized, such as on a normal computer
display or small television set, to be interacted with at a
discrete location 604 in a way that may not be readily
discerned by people in the area other than a specifically-
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intended recipient of a message.
[0052] The large-scale implementations of the user in-
terface 514 may display or transmit audio messages that
may be anonymous or that may convey little or no more
information than may be readily publicly perceptible.
Thus, when a UHF antenna 402A detects a wearable
article 100 in the vicinity of the user interface 514, and
the wearable article 100 is Model X shoe, the user inter-
face 514 may display a message: "Nice Model X’s. If you
like those, you’ll love the Model Y’s right over here" and
refer to a location 604 in the integrated wireless environ-
ment where the Model Y articles of apparel 100 can be
obtained. Thus, the message from a generally viewed
user interface 514 may not tend to directly identify the
wearer of the wearable article 100 or give information
other than what might be obtained simply by visually ob-
serving the wearable article 100 in use.
[0053] The small-scale implementation of the user in-
terface 514 may display or otherwise convey the same
or similar messages as the large-scale implementations.
However, the small-scale implementation of the user in-
terface 514 in conjunction with the localized HF antenna
402B communications may allow for more personal and
private messages to be displayed. For instance, the mes-
sage may include a personalized greeting: "Nice Model
X’s, John Doe. If you like those, ..." The greetings may
include information about the use of the article of apparel:
"You’ve taken 250,000 steps in the last two months. Way
to go!" or "You’ve taken 750,000 steps in your Model X’s.
You should think about a new pair."
[0054] The small-scale messages may be directly re-
lated to a proposed transaction. In various examples, the
system 400 may allow purchases that are authenticated
based on the identification of the wearable article 100.
Thus, by obtaining the unique identifier of the wearable
article 100, purchases may be made by a wearer of the
wearable article 100 that may be charged to an associ-
ated credit card, bank account, or other financial imple-
ment. Thus, at a kiosk 604B, for instance, a wearer of
the wearable article 100 may select a new product, e.g.,
the Model Y’s, variously by selecting the Model Y’s via
the user interface 514, by picking up the Model Y’s and
positioning them relative to an HF antenna 604, or by
any other suitable mechanism. In such an example, the
user interface 514 may prompt the wearer of the wearable
article 100 whether or not the wearer wants to purchase
the Model Y’s and the wearer may variously accept or
decline the transaction by using a touch interface or other
user input device 704 or by otherwise engaging in an
activity that may be detected by the system 400 and used
to approve or reject the proposed transaction.
[0055] The messages that are described herein as be-
ing displayed may be provided to users in any suitable
form including audio forms, such as spoken messages.
Messages may include a combination of visual and audio
prompts, among other sensory inputs. Thus, it is to be
understood that the descriptions of the user interface 514
may extend to be relatively immersive or expansive mul-

timedia presentations.
[0056] FIG. 8 is a flowchart 800 for communicating be-
tween the wearable article 100 and the wireless system
400 in the integrated wireless environment 500, in an
example. While the flowchart is described with respect
to the wearable article 100 and the wireless system 400,
it is to be understood that the operations in the flowchart
may be implemented by any suitable devices and sys-
tems.
[0057] At 802, a wearer optionally puts on the wearable
article 100. In an example where the wearable article 100
is a pair of shoes, the wearer secures the shoes to their
feet. Thus, while not necessarily required, the following
operations may be performed while the wearable article
100 is being worn and utilized in its conventional way.
[0058] At 804, the user of the wearable article 100 en-
ters or approaches the integrated wireless environment
500. In an example, the user enters by walking or other-
wise passing through the entrance 604A.
[0059] At 806, the wireless system 400 connects wire-
lessly according to one or more of the wireless modalities
supported by the first and second antennas 118, 120. In
various examples, the first antenna 118 communicates
according to a UHF modality and wirelessly connects with
at least one UHF antenna 402A. In various examples,
upon first entering or leaving the integrated wireless en-
vironment 500, the second antenna 120 communicates
according to an HF modality and wirelessly connects with
at least one HF antenna 402B positioned in a floor mat
502 positioned at the entrance 604A. As the user moves
around the integrated wireless environment 500, differ-
ent and/or additional antennas 402 may connect wire-
lessly with the antennas 118, 120 of the wearable article
100.
[0060] At 808, the wearable article 100 transmits data
from the electronic data storage 128 to the wireless sys-
tem 400. The data includes a unique identifier of the wear-
able article 100 as well as any additional information as
may be appropriate, as disclosed herein. In an example,
the additional information includes use information of the
wearable article 100. In an example where the wearable
article 100 is one or more shoes, the additional informa-
tion may be a number of steps taken in the wearable
article 100 and a time and manner of use of the wearable
article 100.
[0061] At 810, the computing device 408 accesses a
database based on the unique identifier of the article of
apparel and obtains information about the wearable ar-
ticle 100. Such information may include a make and mod-
el of the wearable article 100, an identification of a pur-
chaser of the wearable article 100, a current owner or
user associated with the wearable article 100 if different
from the purchaser, a purchase history of the purchaser
and/or owner, previously obtained use information of the
wearable article 100 and other items that have been pur-
chased by the purchaser/user, demographic information
of the purchaser/user, and so forth.
[0062] At 812, the computing device 408 determines
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if messages or other interactions with the user of the
wearable article 100 should be private. The determina-
tion may be based, at least in part, on the wireless mo-
dality of the antenna 402 that has made connected with
the wearable article 100. Thus, in an example, if the mo-
dality is relatively long range UHF communications then
the interactions are not private and the flowchart 800 pro-
ceeds to 814. If the modality is relatively short range HF
communications then the interactions should be private
and the flowchart proceeds to 816.
[0063] At 814, the computing device 408 causes a user
interface 514 to display or otherwise provide a public or
otherwise non-private, large-scale message to the user.
The non-private or otherwise public message may be
displayed or otherwise provided on or by a large-scale
user interface 600. As disclosed herein, such messages
may include relatively little or no personal or private in-
formation about the user of the wearable article 100 that
the user may not desire to be seen by other people who
are in the integrated wireless environment 500. After dis-
playing the public message, the flowchart 800 may pro-
ceed back to 806 and wait for a further wireless connec-
tion with the wearable article 100.
[0064] At 816, the computing device 408 causes a user
interface 514 to display or otherwise provide a private or
otherwise non-public, small-scale message to the user.
The message may be displayed or otherwise provided
on or by a small-scale user interface 600. The private
message may include personal information about the us-
er or information that the user does not necessarily want
to be seen by other people.
[0065] At 818, the computing device 408 may deter-
mine if a transaction, such as purchasing an item or serv-
ice at a kiosk 604B, should be prompted or otherwise
initiated. In an example, the determination may be auto-
matic to prompt a user at a kiosk 604B. Alternatively, the
determination may be based on factors relating to the
user and the wearable article 100. For instance, the de-
termination may be based on the wearable article 100
being recommended for replacement or based on demo-
graphic and purchase history of the user. Further alter-
natively, the determination may be based on a request
by the user to begin a transaction via the user interface
514. If the computing device 408 determines that a trans-
action should not be prompted then the flowchart 800
proceeds back to 806 and wait for a further wireless con-
nection with the wearable article 100.
[0066] At 820, if a transaction is prompted, the com-
puting device 408 conducts the transaction based, at
least in part, on authentication of the transaction based
on the unique identifier of the wearable article 100 pre-
viously obtained from the article of apparel at 808. The
flowchart 800 proceeds back to 806 and wait for a further
wireless connection with the wearable article 100.
[0067] FIG. 9 is a block diagram illustrating compo-
nents of a machine 900 able to read instructions from a
machine-readable medium (e.g., a machine-readable
storage medium) and perform any one or more of the

methodologies discussed herein. Specifically, FIG. 9
shows a diagrammatic representation of the machine 900
in the example form of a computer system and within
which instructions 924 (e.g., software) for causing the
machine 900 to perform any one or more of the method-
ologies discussed herein may be executed. Alternatively,
the machine 900 may operate as a standalone device or
may be connected (e.g., networked) to other machines.
In a networked deployment, the machine 900 may oper-
ate in the capacity of a server machine or a client machine
in a server-client network environment, or as a peer ma-
chine in a peer-to-peer (or distributed) network environ-
ment. The machine 900 may be a server computer, a
client computer, a personal computer (PC), a tablet com-
puter, a laptop computer, a netbook, a set-top box (STB),
a personal digital assistant (PDA), a cellular telephone,
a smartphone, a web appliance, a network router, a net-
work switch, a network bridge, or any machine capable
of executing the instructions 924, sequentially or other-
wise, that specify actions to be taken by that machine.
Further, while only a single machine is illustrated, the
term "machine" shall also be taken to include a collection
of machines that individually or jointly execute the instruc-
tions 924 to perform any one or more of the methodolo-
gies discussed herein.
[0068] The machine 900 includes a processor 902
(e.g., a central processing unit (CPU), a graphics
processing unit (GPU), a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a radi-
ofrequency integrated circuit (RFIC), or any suitable com-
bination thereof), a main memory 904, and a static mem-
ory 906, which are configured to communicate with each
other via a bus 908. The machine 900 may further include
a graphics display 910 (e.g., a plasma display panel
(PDP), a light emitting diode (LED) display, a liquid crystal
display (LCD), a projector, or a cathode ray tube (CRT)).
The machine 900 may also include an alphanumeric in-
put device 912 (e.g., a keyboard), a cursor control device
914 (e.g., a mouse, a touchpad, a trackball, a joystick, a
motion sensor, or other pointing instrument), a storage
unit 916, a signal generation device 918 (e.g., a speaker),
and a network interface device 920.
[0069] The storage unit 916 includes a machine-read-
able medium 922 on which is stored the instructions 924
(e.g., software) embodying any one or more of the meth-
odologies or functions described herein. The instructions
924 may also reside, completely or at least partially, with-
in the main memory 904, within the processor 902 (e.g.,
within the processor’s cache memory), or both, during
execution thereof by the machine 900. Accordingly, the
main memory 904 and the processor 902 may be con-
sidered as machine-readable media. The instructions
924 may be transmitted or received over a network 926
via the network interface device 920.
[0070] As used herein, the term "memory" refers to a
machine-readable medium able to store data temporarily
or permanently and may be taken to include, but not be
limited to, random-access memory (RAM), read-only

15 16 



EP 3 304 761 B1

10

5

10

15

20

25

30

35

40

45

50

55

memory (ROM), buffer memory, flash memory, ferroe-
lectric RAM (FRAM), and cache memory. The term "ma-
chine-readable medium" should be taken to include a
single medium or multiple media (e.g., a centralized or
distributed database, or associated caches and servers)
able to store instructions. The term "machine-readable
medium" shall also be taken to include any medium, or
combination of multiple media, that is capable of storing
instructions (e.g., software) for execution by a machine,
such that the instructions, when executed by one or more
processors of the machine, cause the machine to perform
any one or more of the methodologies described herein.
Accordingly, a "machine-readable medium" refers to a
single storage apparatus or device, as well as "cloud-
based" storage systems or storage networks that include
multiple storage apparatus or devices. The term "ma-
chine-readable medium" shall accordingly be taken to
include, but not be limited to, one or more data reposi-
tories in the form of a solid-state memory, an optical me-
dium, a magnetic medium, or any suitable combination
thereof.
[0071] Throughout this specification, plural instances
may implement components, operations, or structures
described as a single instance. Although individual op-
erations of one or more methods are illustrated and de-
scribed as separate operations, one or more of the indi-
vidual operations may be performed concurrently, and
nothing requires that the operations be performed in the
order illustrated. Structures and functionality presented
as separate components in example configurations may
be implemented as a combined structure or component.
Similarly, structures and functionality presented as a sin-
gle component may be implemented as separate com-
ponents. These and other variations, modifications, ad-
ditions, and improvements fall within the scope of the
subject matter herein.
[0072] Certain examples are described herein as in-
cluding logic or a number of components, modules, or
mechanisms. Modules may constitute either software
modules (e.g., code embodied on a machine-readable
medium or in a transmission signal) or hardware mod-
ules. A "hardware module" is a tangible unit capable of
performing certain operations and may be configured or
arranged in a certain physical manner. In various exam-
ples, one or more computer systems (e.g., a standalone
computer system, a client computer system, or a server
computer system) or one or more hardware modules of
a computer system (e.g., a processor or a group of proc-
essors) may be configured by software (e.g., an applica-
tion or application portion) as a hardware module that
operates to perform certain operations as described
herein.
[0073] In some examples, a hardware module may be
implemented mechanically, electronically, or any suita-
ble combination thereof. For example, a hardware mod-
ule may include dedicated circuitry or logic that is per-
manently configured to perform certain operations. For
example, a hardware module may be a special-purpose

processor, such as a field programmable gate array (FP-
GA) or an ASIC. A hardware module may also include
programmable logic or circuitry that is temporarily con-
figured by software to perform certain operations. For
example, a hardware module may include software en-
compassed within a general-purpose processor or other
programmable processor. It will be appreciated that the
decision to implement a hardware module mechanically,
in dedicated and permanently configured circuitry, or in
temporarily configured circuitry (e.g., configured by soft-
ware) may be driven by cost and time considerations.
[0074] Accordingly, the phrase "hardware module"
should be understood to encompass a tangible entity, be
that an entity that is physically constructed, permanently
configured (e.g., hardwired), or temporarily configured
(e.g., programmed) to operate in a certain manner or to
perform certain operations described herein. As used
herein, "hardware-implemented module" refers to a hard-
ware module. Considering examples in which hardware
modules are temporarily configured (e.g., programmed),
each of the hardware modules need not be configured
or instantiated at any one instance in time. For example,
where a hardware module comprises a general-purpose
processor configured by software to become a special-
purpose processor, the general-purpose processor may
be configured as respectively different special-purpose
processors (e.g., comprising different hardware mod-
ules) at different times. Software may accordingly con-
figure a processor, for example, to constitute a particular
hardware module at one instance of time and to constitute
a different hardware module at a different instance of
time.
[0075] Hardware modules can provide information to,
and receive information from, other hardware modules.
Accordingly, the described hardware modules may be
regarded as being communicatively coupled. Where mul-
tiple hardware modules exist contemporaneously, com-
munications may be achieved through signal transmis-
sion (e.g., over appropriate circuits and buses) between
or among two or more of the hardware modules. In ex-
amples in which multiple hardware modules are config-
ured or instantiated at different times, communications
between such hardware modules may be achieved, for
example, through the storage and retrieval of information
in memory structures to which the multiple hardware
modules have access. For example, one hardware mod-
ule may perform an operation and store the output of that
operation in a memory device to which it is communica-
tively coupled. A further hardware module may then, at
a later time, access the memory device to retrieve and
process the stored output. Hardware modules may also
initiate communications with input or output devices, and
can operate on a resource (e.g., a collection of informa-
tion).
[0076] The various operations of example methods de-
scribed herein may be performed, at least partially, by
one or more processors that are temporarily configured
(e.g., by software) or permanently configured to perform
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the relevant operations. Whether temporarily or perma-
nently configured, such processors may constitute proc-
essor-implemented modules that operate to perform one
or more operations or functions described herein. As
used herein, "processor-implemented module" refers to
a hardware module implemented using one or more proc-
essors.
[0077] Similarly, the methods described herein may be
at least partially processor-implemented, a processor be-
ing an example of hardware. For example, at least some
of the operations of a method may be performed by one
or more processors or processor-implemented modules.
Moreover, the one or more processors may also operate
to support performance of the relevant operations in a
"cloud computing" environment or as a "software as a
service" (SaaS). For example, at least some of the op-
erations may be performed by a group of computers (as
examples of machines including processors), with these
operations being accessible via a network (e.g., the In-
ternet) and via one or more appropriate interfaces (e.g.,
an application program interface (API)).
[0078] The performance of certain of the operations
may be distributed among the one or more processors,
not only residing within a single machine, but deployed
across a number of machines. In some examples, the
one or more processors or processor-implemented mod-
ules may be located in a single geographic location (e.g.,
within a home environment, an office environment, or a
server farm). In other examples, the one or more proc-
essors or processor-implemented modules may be dis-
tributed across a number of geographic locations.
[0079] Some portions of this specification are present-
ed in terms of algorithms or symbolic representations of
operations on data stored as bits or binary digital signals
within a machine memory (e.g., a computer memory).
These algorithms or symbolic representations are exam-
ples of techniques used by those of ordinary skill in the
data processing arts to convey the substance of their
work to others skilled in the art. As used herein, an "al-
gorithm" is a self-consistent sequence of operations or
similar processing leading to a desired result. In this con-
text, algorithms and operations involve physical manip-
ulation of physical quantities. Typically, but not neces-
sarily, such quantities may take the form of electrical,
magnetic, or optical signals capable of being stored, ac-
cessed, transferred, combined, compared, or otherwise
manipulated by a machine. It is convenient at times, prin-
cipally for reasons of common usage, to refer to such
signals using words such as "data," "content," "bits," "val-
ues," "elements," "symbols," "characters," "terms," "num-
bers," "numerals," or the like. These words, however, are
merely convenient labels and are to be associated with
appropriate physical quantities.
[0080] Unless specifically stated otherwise, discus-
sions herein using words such as "processing," "comput-
ing," "calculating," "determining," "presenting," "display-
ing," or the like may refer to actions or processes of a
machine (e.g., a computer) that manipulates or trans-

forms data represented as physical (e.g., electronic,
magnetic, or optical) quantities within one or more mem-
ories (e.g., volatile memory, non-volatile memory, or any
suitable combination thereof), registers, or other ma-
chine components that receive, store, transmit, or display
information. Furthermore, unless specifically stated oth-
erwise, the terms "a" or "an" are herein used, as is com-
mon in patent documents, to include one or more than
one instance. Finally, as used herein, the conjunction
"or" refers to a non-exclusive "or," unless specifically stat-
ed otherwise.

Claims

1. A system (400) for operation in an integrated wire-
less environment (500), comprising:

a first external antenna (402A) tuned to commu-
nicate with a first antenna (118) of a wearable
article according to a first wireless communica-
tion modality while the wearable article is being
worn;
a second external antenna (402B) tuned to com-
municate with a second antenna (120) of the
wearable article according to a second wireless
communication modality different than the first
communication modality;
a computing device (408); and
a plurality of transceivers (404) coupled to the
computing device, wherein a first one of the plu-
rality of transceivers is coupled to the first exter-
nal antenna and is configured to communicate
with the first antenna according to the first wire-
less modality based on the first antenna coming
into wireless communication contact with the
first external antenna, and wherein a second one
of the plurality of transceivers is coupled to the
second external antenna and is configured to
communicate with the second antenna accord-
ing to the second wireless modality based on
the second antenna coming into wireless com-
munication contact with the second external an-
tenna,
wherein the first external antenna is configured
to provide wireless coverage substantially
throughout the integrated wireless environment
and wherein the second external antenna is con-
figured to provide local wireless coverage at a
discrete location (604) in the integrated wireless
environment,
wherein the first external antenna is configured
to obtain, from the wearable article, a unique
identifier of the wearable article,
and wherein the computing device is configured
to receive the unique identifier and is configured
to cause a user interface to provide a message
based on the unique identifier and based on one
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of the first antenna and the second antenna
coming into wireless communication contact
with the corresponding one of the first and sec-
ond external antennas,
wherein the computing device is further config-
ured to determine if the message should be pri-
vate based on the wireless modality of the an-
tenna that has connected with the wearable ar-
ticle.

2. The system (400) of claim 1, wherein the computing
device (408) is configured to cause the user interface
to provide a public message based on wireless com-
munication via the first antenna and a private mes-
sage based on wireless communication via the sec-
ond antenna.

3. The system (400) of claim 1, wherein the second
wireless communication modality is a high frequency
(HF) communication modality.

4. The system (400) of claim 3, wherein the second
external antenna (402B) is positioned within approx-
imately one (1) foot of a walking surface.

5. The system (400)of claim 4, wherein the wearable
article (100) is an article of footwear and wherein the
second external antenna (402B) is positioned within
at least one of a walking surface and a floor mat
configured to be walked on by the wearable article;
optionally wherein a plurality of second external an-
tennas are positioned within the at least one of the
walking surface and the floor mat and each of the
plurality of second external antennas are configured
to communicate with the second antenna.

6. The system (400)of claim 3, wherein the second ex-
ternal antenna (402B) corresponds to a discrete lo-
cation and wherein, upon the transceiver (404) com-
municating with the second antenna (120) via the
second external antenna, the wearable article (100)
is determined to be substantially at the discrete lo-
cation; optionally further comprising the user inter-
face, wherein the user interface is positioned in prox-
imity of the discrete location, wherein the computing
device (408) is configured to cause the message to
be displayed based on the wearable article being
substantially at the discrete location.

7. A method, comprising:

communicating, using a first transceiver (404)
and a first external antenna (402A) in an inte-
grated wireless environment (500), with a first
antenna (118) of a wearable article according to
a first wireless communication modality while
the wearable article is being worn based, at least
in part, on the first antenna coming into wireless

communication contact with the first external an-
tenna;
communicating, using a second transceiver
(404) and a second external antenna (402B) in
the integrated wireless environment, with a sec-
ond antenna (120) of the wearable article ac-
cording to a second wireless communication
modality different than the first communication
modality based, at least in part, on the second
antenna coming into wireless communication
contact with the second external antenna,
wherein the first external antenna is configured
to provide wireless coverage substantially
throughout the integrated wireless environment
and wherein the second external antenna is con-
figured to provide local wireless coverage at a
discrete location in the integrated wireless envi-
ronment and wherein the first transceiver is cou-
pled to the first external antenna (402A) and con-
figured to communicate according to the first
wireless modality and the second transceiver is
coupled to the second external antenna (402B)
and configured to communicate according to the
second wireless modality;
receiving, with a computing device (408), from
the wearable article, via the first transceiver, a
unique identifier of the wearable article;
causing, with the computing device, a user in-
terface to provide a message based on the
unique identifier and based on one of the first
antenna and the second antenna coming into
wireless communication contact with the corre-
sponding one of the first and second external
antennas; and
determining if the message should be private
based on the wireless modality of the antenna
that has connected with the wearable article.

8. The method of claim 7, further comprising causing,
with the computing device the user interface to pro-
vide a public message based on wireless communi-
cation via the first antenna and a private message
based on wireless communication via the second
antenna.

9. The system of claim 1 or the method of claim 7,
wherein the first wireless communication modality is
an ultra high frequency (UHF) communication mo-
dality; optionally wherein the wearable article is an
article of footwear and wherein the first external an-
tenna is positioned on at least one of a wall and a
ceiling.

10. The method of claim 7, wherein the second wireless
communication modality is a high frequency (HF)
communication modality.

11. The method of claim 10, wherein the second external
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antenna (402B) is positioned within approximately
one (1) foot of a walking surface.

12. The method of claim 11, wherein the wearable article
(100) is an article of footwear and wherein the second
external antenna (402B) is positioned within at least
one of a walking surface and a floor mat configured
to be walked on by the wearable article; optionally
wherein a plurality of second external antennas are
positioned within the at least one of the walking sur-
face and the floor mat and each of the plurality of
second external antennas are configured to commu-
nicate with the second antenna.

13. The method of claim 10, wherein the second external
antenna (402B) corresponds to a discrete location
and further comprising determining, upon the trans-
ceiver (404) communicating with the second anten-
na (120) via the second external antenna, the wear-
able article (100) to be substantially at the discrete
location; optionally wherein the user interface is po-
sitioned in proximity of the discrete location, wherein
causing the message to be displayed is based on
the wearable article being substantially at the dis-
crete location.

Patentansprüche

1. System (400) zum Betrieb in einer integrierten Wire-
less-Umgebung (500), umfassend:

eine erste externe Antenne (402A), die abge-
stimmt ist, um mit einer ersten Antenne (118)
eines Wearable-Artikels gemäß einer ersten
Wireless-Kommunikationsmodalität zu kommu-
nizieren, während der Wearable-Artikel getra-
gen wird;
eine zweite externe Antenne (402B), die abge-
stimmt ist, um mit einer zweiten Antenne (120)
des Wearable-Artikels gemäß einer zweiten
Wireless-Kommunikationsmodalität, die sich
von der ersten Kommunikationsmodalität unter-
scheidet, zu kommunizieren; eine Rechenvor-
richtung (408); und
eine Vielzahl von Transceivern (404), die an die
Rechenvorrichtung gekoppelt ist, wobei ein ers-
ter der Vielzahl von Transceivern an die erste
externe Antenne gekoppelt ist und dazu konfi-
guriert ist, mit der ersten Antenne gemäß der
ersten Wireless-Modalität auf Grundlage des-
sen zu kommunizieren, dass die erste Antenne
in Wireless-Kommunikationskontakt mit der ers-
ten externen Antenne gelangt, und wobei ein
zweiter der Vielzahl von Transceivern an die
zweite externe Antenne gekoppelt ist und dazu
konfiguriert ist, mit der zweiten Antenne gemäß
der zweiten Wireless-Modalität auf Grundlage

dessen zu kommunizieren, dass die zweite An-
tenne in Wireless-Kommunikationskontakt mit
der zweiten externen Antenne gelangt, wobei
die erste externe Antenne dazu konfiguriert ist,
eine Wireless-Abdeckung im Wesentlichen in
der gesamten integrierten Wireless-Umgebung
bereitzustellen, und wobei die zweite externe
Antenne dazu konfiguriert ist, eine lokale Wire-
less-Abdeckung an einem diskreten Ort (604) in
der integrierten Wireless-Umgebung bereitzu-
stellen,
wobei die erste externe Antenne dazu konfigu-
riert ist, von dem Wearable-Artikel eine eindeu-
tige Kennung des Wearable-Artikels zu erlan-
gen,
und wobei die Rechenvorrichtung dazu konfigu-
riert ist, die eindeutige Kennung zu empfangen,
und dazu konfiguriert ist, eine Benutzerschnitt-
stelle zu veranlassen, eine Nachricht auf Grund-
lage der eindeutigen Kennung und auf Grund-
lage dessen bereitzustellen, dass eine von der
ersten Antenne und der zweiten Antenne in
Wireless-Kommunikationskontakt mit der ent-
sprechenden von der ersten und der zweiten ex-
ternen Antenne gelangt,
wobei die Rechenvorrichtung ferner dazu kon-
figuriert ist, auf Grundlage der Wireless-Moda-
lität der Antenne, die mit dem Wearable-Artikel
verbunden ist, zu bestimmen, ob die Nachricht
privat sein soll.

2. System (400) nach Anspruch 1, wobei die Rechen-
vorrichtung (408) dazu konfiguriert ist, zu veranlas-
sen, dass die Benutzerschnittstelle auf Grundlage
von Wireless-Kommunikation über die erste Anten-
ne eine öffentliche Nachricht und auf Grundlage von
Wireless-Kommunikation über die zweite Antenne
eine private Nachricht bereitstellt.

3. System (400) nach Anspruch 1, wobei die zweite
Wireless-Kommunikationsmodalität eine Hochfre-
quenz(HF)-Kommunikationsmodalität ist.

4. System (400) nach Anspruch 3, wobei die zweite
externe Antenne (402B) innerhalb von ungefähr ei-
nem (1) Fuß einer Lauffläche positioniert ist.

5. System (400) nach Anspruch 4, wobei der Wearable-
Artikel (100) ein Fußbekleidungsartikel ist und wobei
die zweite externe Antenne (402B) innerhalb von we-
nigstens einer von einer Lauffläche und einer Bo-
denmatte positioniert ist, die dazu konfiguriert ist,
durch den Wearable-Artikel begangen zu werden;
wobei wahlweise eine Vielzahl von zweiten externen
Antennen innerhalb der wenigstens einen von der
Lauffläche und der Bodenmatte positioniert ist und
jede der Vielzahl von zweiten externen Antennen da-
zu konfiguriert ist, mit der zweiten Antenne zu kom-

23 24 



EP 3 304 761 B1

14

5

10

15

20

25

30

35

40

45

50

55

munizieren.

6. System (400) nach Anspruch 3, wobei die zweite
externe Antenne (402B) einem diskreten Ort ent-
spricht und wobei, wenn der Transceiver (404) mit
der zweiten Antenne (120) über die zweite externe
Antenne kommuniziert, bestimmt wird, dass sich der
Wearable-Artikel (100) im Wesentlichen an dem dis-
kreten Ort befindet; wahlweise ferner umfassend die
Benutzerschnittstelle, wobei die Benutzerschnitt-
stelle in der Nähe des diskreten Ortes positioniert
ist, wobei die Rechenvorrichtung (408) dazu konfi-
guriert ist, auf Grundlage dessen, dass der Wearab-
le-Artikel sich im Wesentlichen an dem diskreten Ort
befindet, zu veranlassen, dass die Nachricht ange-
zeigt wird.

7. Verfahren, umfassend:

Kommunizieren, unter Verwendung eines ers-
ten Transceivers (404) und einer ersten exter-
nen Antenne (402A) in einer integrierten Wire-
less-Umgebung (500), mit einer ersten Antenne
(118) eines Wearable-Artikels gemäß einer ers-
ten Wireless-Kommunikationsmodalität, wäh-
rend der Wearable-Artikel getragen wird, we-
nigstens teilweise auf Grundlage dessen, das
die erste Antenne in Wireless-Kommunikations-
kontakt mit der ersten externen Antenne ge-
langt;
Kommunizieren, unter Verwendung eines zwei-
ten Transceivers (404) und einer zweiten exter-
nen Antenne (402B) in der integrierten Wireless-
Umgebung, mit einer zweiten Antenne (120) des
Wearable-Artikels gemäß einer zweiten Wire-
less-Kommunikationsmodalität, die sich von der
ersten Kommunikationsmodalität unterschei-
det, wenigstens teilweise auf Grundlage des-
sen, dass die zweite Antenne in Wireless-Kom-
munikationskontakt mit der zweiten externen
Antenne gelangt,
wobei die erste externe Antenne dazu konfigu-
riert ist, Wireless-Abdeckung im Wesentlichen
in der gesamten integrierten Wireless-Umge-
bung bereitzustellen, und wobei die zweite ex-
terne Antenne dazu konfiguriert ist, lokale Wire-
less-Abdeckung an einem diskreten Ort in der
integrierten Wireless-Umgebung bereitzustel-
len, und wobei der erste Transceiver an die erste
externe Antenne (402A) gekoppelt und dazu
konfiguriert ist, gemäß der ersten Wireless-Mo-
dalität zu kommunizieren, und wobei der zweite
Transceiver an die zweite externe Antenne
(402B) gekoppelt und dazu konfiguriert ist, ge-
mäß der zweiten Wireless-Modalität zu kommu-
nizieren;
Empfangen einer eindeutigen Kennung des
Wearable-Artikels mit einer Rechenvorrichtung

(408) von dem Wearable-Artikel über den ersten
Transceiver;
Veranlassen mit der Rechenvorrichtung, dass
eine Benutzerschnittstelle eine Nachricht auf
Grundlage der eindeutigen Kennung und auf
Grundlage dessen, dass eine von der ersten An-
tenne und der zweiten Antenne in Wireless-
Kommunikationskontakt mit der entsprechen-
den von der ersten und der zweiten externen
Antenne gelangt, bereitstellt; und
Bestimmen, ob die Nachricht privat sein soll, auf
Grundlage der Wireless-Modalität der Antenne,
die mit dem Wearable-Artikel verbunden ist.

8. Verfahren nach Anspruch 7, ferner umfassend Ver-
anlassen mit der Rechenvorrichtung, dass die Be-
nutzerschnittstelle auf Grundlage von Wireless-
Kommunikation über die erste Antenne eine öffent-
liche Nachricht und auf Grundlage von Wireless-
Kommunikation über die zweite Antenne eine private
Nachricht bereitstellt.

9. System nach Anspruch 1 oder Verfahren nach An-
spruch 7, wobei die erste Wireless-Kommunikati-
onsmodalität eine Ultrahochfrequenz(UHF)-Kom-
munikationsmodalität ist; wobei der Wearable-Arti-
kel wahlweise ein Fußbekleidungsartikel ist und wo-
bei die erste externe Antenne an wenigstens einer
von einer Wand und einer Decke positioniert ist.

10. Verfahren nach Anspruch 7, wobei die zweite Wire-
less-Kommunikationsmodalität eine Hochfre-
quenz(HF)-Kommunikationsmodalität ist.

11. Verfahren nach Anspruch 10, wobei die zweite ex-
terne Antenne (402B) innerhalb von ungefähr einem
(1) Fuß einer Lauffläche positioniert ist.

12. Verfahren nach Anspruch 11, wobei der Wearable-
Artikel (100) ein Fußbekleidungsartikel ist und wobei
die zweite externe Antenne (402B) innerhalb von we-
nigstens einer von einer Lauffläche und einer Bo-
denmatte positioniert ist, die dazu konfiguriert ist,
durch den Wearable-Artikel begangen zu werden;
wobei wahlweise eine Vielzahl von zweiten externen
Antennen innerhalb der wenigstens einen von der
Lauffläche und der Bodenmatte positioniert ist und
jede der Vielzahl von zweiten externen Antennen da-
zu konfiguriert ist, mit der zweiten Antenne zu kom-
munizieren.

13. Verfahren nach Anspruch 10, wobei die zweite ex-
terne Antenne (402B) einem diskreten Ort entspricht
und ferner umfassend Bestimmen, wenn der Tran-
sceiver (404) mit der zweiten Antenne (120) über die
zweite externe Antenne kommuniziert, dass sich der
Wearable-Artikel (100) im Wesentlichen an dem dis-
kreten Ort befindet; wobei wahlweise die Benutzer-
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schnittstelle in der Nähe des diskreten Ortes positi-
oniert ist, wobei das Veranlassen, dass die Nachricht
angezeigt wird, darauf beruht, dass sich der Wea-
rable-Artikel im Wesentlichen an dem diskreten Ort
befindet.

Revendications

1. Système (400) destiné à fonctionner dans un envi-
ronnement sans fil intégré (500), comprenant :

une première antenne externe (402A) accordée
pour communiquer avec une première antenne
(118) d’un article vestimentaire selon une pre-
mière modalité de communication sans fil pen-
dant que l’article vestimentaire est porté ;
une seconde antenne externe (402B) accordée
pour communiquer avec une seconde antenne
(120) de l’article vestimentaire selon une secon-
de modalité de communication sans fil différente
de la première modalité de communication ;
un dispositif informatique (408) ; et
une pluralité d’émetteurs-récepteurs (404) cou-
plés au dispositif informatique, dans lequel un
premier émetteur-récepteur de la pluralité
d’émetteurs-récepteurs est couplé à la première
antenne externe et est configuré pour commu-
niquer avec la première antenne selon la pre-
mière modalité sans fil sur la base de la première
antenne entrant en contact de communication
sans fil avec la première antenne externe, et
dans lequel un second émetteur-récepteur de
la pluralité d’émetteurs-récepteurs est couplé à
la seconde antenne externe et est configuré
pour communiquer avec la seconde antenne se-
lon la seconde modalité sans fil sur la base de
la seconde antenne entrant en contact de com-
munication sans fil avec la seconde antenne ex-
terne,
dans lequel la première antenne externe est
configurée pour fournir une couverture sans fil
sensiblement dans tout l’environnement sans fil
intégré et dans lequel la seconde antenne ex-
terne est configurée pour fournir une couverture
sans fil locale à un emplacement discret (604)
dans l’environnement sans fil intégré,
dans lequel la première antenne externe est
configurée pour obtenir, à partir de l’article ves-
timentaire, un identifiant unique de l’article ves-
timentaire,
et dans lequel le dispositif informatique est con-
figuré pour recevoir l’identifiant unique et est
configuré pour amener une interface utilisateur
à fournir un message sur la base de l’identifiant
unique et sur la base de l’entrée en contact de
communication sans fil de l’une de la première
antenne et de la seconde antenne avec l’anten-

ne correspondante de la première et de la se-
conde antennes externes,
dans lequel le dispositif informatique est en
outre configuré pour déterminer si le message
doit être privé sur la base de la modalité sans fil
de l’antenne qui s’est connectée à l’article ves-
timentaire.

2. Système (400) selon la revendication 1, dans lequel
le dispositif informatique (408) est configuré pour
amener l’interface utilisateur à fournir un message
public sur la base d’une communication sans fil par
l’intermédiaire de la première antenne et un messa-
ge privé sur la base d’une communication sans fil
par l’intermédiaire de la seconde antenne.

3. Système (400) selon la revendication 1, dans lequel
la seconde modalité de communication sans fil est
une modalité de communication haute fréquence
(HF).

4. Système (400) selon la revendication 3, dans lequel
la seconde antenne externe (402B) est positionnée
à environ un (1) pied (30 centimètres) d’une surface
de marche.

5. Système (400) selon la revendication 4, dans lequel
l’article vestimentaire (100) est un article chaussant
et dans lequel la seconde antenne externe (402B)
est positionnée à l’intérieur d’au moins l’un d’une sur-
face de marche et d’un tapis de sol configurés pour
être foulés par l’article vestimentaire ; éventuelle-
ment dans lequel une pluralité de secondes anten-
nes externes sont positionnées à l’intérieur de l’au
moins l’un de la surface de marche et du tapis de
sol et chacune de la pluralité de secondes antennes
externes est configurée pour communiquer avec la
seconde antenne.

6. Système (400) selon la revendication 3, dans lequel
la seconde antenne externe (402B) correspond à un
emplacement discret et dans lequel, lors de la com-
munication de l’émetteur-récepteur (404) avec la se-
conde antenne (120) par l’intermédiaire de la secon-
de antenne externe, l’article vestimentaire (100) est
déterminé comme étant sensiblement à l’emplace-
ment discret ; comprenant éventuellement en outre
l’interface utilisateur, dans lequel l’interface utilisa-
teur est positionnée à proximité de l’emplacement
discret, dans lequel le dispositif informatique (408)
est configuré pour provoquer l’affichage du message
sur la base de l’article vestimentaire se trouvant sen-
siblement au niveau de l’emplacement discret.

7. Procédé comprenant :

la communication, à l’aide d’un premier émet-
teur-récepteur (404) et d’une première antenne
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externe (402A) dans un environnement sans fil
intégré (500), avec une première antenne (118)
d’un article vestimentaire selon une première
modalité de communication sans fil pendant que
l’article vestimentaire est porté sur la base, au
moins en partie, de la première antenne entrant
en contact de communication sans fil avec la
première antenne externe ;
la communication, à l’aide d’un second émet-
teur-récepteur (404) et d’une seconde antenne
externe (402B) dans l’environnement sans fil in-
tégré, avec une seconde antenne (120) de l’ar-
ticle vestimentaire selon une seconde modalité
de communication sans fil différente de la pre-
mière modalité de communication sur la base,
au moins en partie, de l’entrée de la seconde
antenne en contact de communication sans fil
avec la seconde antenne externe,
dans lequel la première antenne externe est
configurée pour fournir une couverture sans fil
sensiblement dans tout l’environnement sans fil
intégré dans lequel la seconde antenne externe
est configurée pour fournir une couverture sans
fil locale à un emplacement discret dans l’envi-
ronnement sans fil intégré dans lequel le premier
émetteur-récepteur est couplé à la première an-
tenne externe (402A) et configuré pour commu-
niquer selon la première modalité sans fil et le
second émetteur-récepteur est couplé à la se-
conde antenne externe (402B) et configuré pour
communiquer selon la seconde modalité sans
fil ; la réception, avec un dispositif informatique
(408), à partir de l’article vestimentaire, par l’in-
termédiaire du premier émetteur-récepteur,
d’un identifiant unique de l’article vestimentaire ;
le fait d’amener, avec le dispositif informatique,
une interface utilisateur à fournir un message
sur la base de l’identifiant unique et sur la base
de l’entrée en contact de communication sans
fil de l’une de la première antenne et de la se-
conde antenne avec l’antenne correspondante
de la première et de la seconde antennes
externes ; et
le fait de déterminer si le message doit être privé
sur la base de la modalité sans fil de l’antenne
qui s’est connectée à l’article vestimentaire.

8. Procédé selon la revendication 7, comprenant en
outre le fait d’amener, avec le dispositif informatique,
l’interface utilisateur à fournir un message public sur
la base d’une communication sans fil par l’intermé-
diaire de la première antenne et un message privé
sur la base d’une communication sans fil par l’inter-
médiaire de la seconde antenne.

9. Système selon la revendication 1 ou procédé selon
la revendication 7, dans lequel la première modalité
de communication sans fil est une modalité de com-

munication ultra-haute fréquence (UHF) ; éventuel-
lement dans lequel l’article vestimentaire est un ar-
ticle chaussant et dans lequel la première antenne
externe est positionnée sur au moins l’un d’un mur
et d’un plafond.

10. Procédé selon la revendication 7, dans lequel la se-
conde modalité de communication sans fil est une
modalité de communication haute fréquence (HF).

11. Procédé selon la revendication 10, dans lequel la
seconde antenne externe (402B) est positionnée à
environ un (1) pied (30 centimètres) d’une surface
de marche.

12. Procédé selon la revendication 11, dans lequel l’ar-
ticle vestimentaire (100) est un article chaussant et
dans lequel la seconde antenne externe (402B) est
positionnée à l’intérieur d’au moins l’un d’une surface
de marche et d’un tapis de sol configurés pour être
foulés par l’article vestimentaire ; éventuellement
dans lequel une pluralité de secondes antennes ex-
ternes sont positionnées à l’intérieur de l’au moins
l’un de la surface de marche et du tapis de sol et
chacune de la pluralité de secondes antennes ex-
ternes est configurée pour communiquer avec la se-
conde antenne.

13. Procédé selon la revendication 10, dans lequel la
seconde antenne externe (402B) correspond à un
emplacement discret et comprenant en outre la dé-
termination, lors de la communication de l’émetteur-
récepteur (404) avec la seconde antenne (120) par
l’intermédiaire de la seconde antenne externe, du
fait que l’article vestimentaire (100) se trouve sensi-
blement à l’emplacement discret ; éventuellement,
dans lequel l’interface utilisateur est positionnée à
proximité de l’emplacement discret, dans lequel l’ac-
tivation de l’affichage du message est basée sur le
fait que l’article vestimentaire se trouve sensible-
ment à l’emplacement discret.
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