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(57) A method associated with a system including a plurality of transponders 106a,106b, a server 104 and a listening
device 102 configured to communicate with the transponders and the server. The method comprises the listening
device: sensing a respective plurality of signals from the transponders; determining a threshold level of proximity
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number, shelf 108 number or product name. Assigning the unique ID could also be achieved by reading a barcode

of a product. An independent claim is also included for a method of operating a server to receive and process
information from the listening device so as to classify a product to a group. The method could find application in a

retail environment.
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METHOD FOR BEACON SETUP IN A RETAIL ENVIRONMENT

FIELD OF THE INVENTION

[0001] The present invention is directed toward setting up a network of short-range
communication devices in three dimensional space and, in particular, to systems and
methods associated with assigning identifications to the short-range communication devices
and associating the short-range communication devices with products, category of products,
product location, based on interactions among a communications device and a plurality of

short-range transmission devices.

BACKGROUND OF THE INVENTION

[0002] Short-range beacons using technologies such as infrared, ultrasonics, near-
field communications (NFC) and Bluetooth® have been used to determine the presence of a
device in the transmission range of the beacon. These technologies, may, for example,
determine whether one Bluetooth enabled device is detached from another Bluetooth

enabled device in order to sound an alarm.

SUMMARY OF THE INVENTION

[0003] An example embodiment of the present invention includes a system having
multiple short-range transmission devices, each of which is assigned a unique identity by a
listening device and is positioned at a respectively different location within a three
dimensional space. The assignment of the identity is according to the signals broadcast by
short-range device(s) as sensed unambiguously by the listening device and further includes
associating the unique identity of the short-range devices, with a product, product category

or location of a product in the three dimensional space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The invention is best understood from the following detailed description when
read in connection with the accompanying drawings, with like elements having the same
reference numerals. When a plurality of similar elements are present, a single reference
numeral may be assigned to the plurality of similar elements with a small letter designation
referring to specific elements. When referring to the elements collectively or to a non-
specific one or more of the elements, the small letter designation may be dropped. The

W

letter "n” may represent a non-specific number of elements. Also, lines without arrows
connecting components may represent a bi-directional exchange between these

components. According to common practice, the various features of the drawings are not



drawn to the scale. Also, the dimensions of the various features are arbitrarily expanded or
reduced for clarity. Included in the drawings are the following figures:

[0005] Fig. 1A is a top-view diagram illustrating an embodiment for setting up of
unrelated transponders in an indoor environment.

[0006] Fig. 1B is a top-view diagram of an embodiment showing the setting up of
related transponders in an indoor environment.

[0007] Fig. 2A is a block diagram showing one embodiment of a listening device.
[0008] Fig. 2B is a block diagram depicting one embodiment of a server.

[0009] Fig. 2C is a block diagram illustrating one embodiment of a transponder.
[0010] Fig. 3 is a flow-chart of an embodiment describing a method of a listening

device assigning identity to a transponder.

[0011] Fig. 4 is a flow-chart of another embodiment depicting a method of a server
classifying products.

[0012] Fig. 5 is a block diagram describing various communication modes of the
listening device, transponder and the server.

[0013] Fig. 6 is a flow-chart of an embodiment describing communication among a
listening device, transponder and the server.

[0014] Fig. 7 is a flow-chart of another embodiment describing communication

among a listening device, transponder and the server.

DETAILED DESCRIPTION OF THE INVENTION

[0015] With the proliferation of sensors and mobile listening devices, it may be
possible for users, employing mobile listening devices, to gather information related to
products in an indoor area based on the ability of the listening device to unambiguously
receive data from one of the transponders located in the indoor area.

[0016] To support applications related to providing information from the
transponders, the transponders in the indoor area are initialized. Particularly, the
transponders, distributed throughout the area, may be assigned unique identity values
associated with their respective locations in the indoor physical space to enable proximity
applications for the client.

[0017] However, current navigation and positioning systems, providing longitude and
latitude information, are optimized for outdoor environments and do not function well inside
buildings. Furthermore, location determination for an interior space may require dense and
expensive infrastructures, for example, WiFi Access Points and/or video cameras. As such,



establishing indoor transponders for supporting the above mentioned applications remains a
challenge.

[0018] Embodiments of the invention overcome the limitations by setting up a group
of short-range transmission devices such as RF transponders in a three dimensional space
and by assigning the RF transponders unique identifications. A RF transponder may not
have a pre-defined identification and may acquire a unique identification during the setup
process based on an interaction with the listening mobile device. The unique identification
value of a RF transponder may be related to a product, class of products, indoor area
identification value or physical location identification value within the indoor area.

[0019] The RF transponder identification may, for example be associated to a
reference point (of a reference system) representing the physical location within the given
environment. The reference point, in turn, may be related to a product. An advantage of
this method is that, products may be moved around within the reference system, as the
transponder identification will be associated to any product that is placed at the reference
point. In this embodiment, it is desirable to keep the reference system current in terms of
the association of the RF transponder identification with the reference point (as the physical
location of the product may change) . Alternatively, the RF transponder may be associated
with products that are in the vicinity of the RF transponder’'s physical placement without
using a reference system. The advantage of this method is its simplicity, however, any
movement of a product needs to be tracked, and, in turn, the transponders may need to be
moved or reprogrammed to reflect association with the moved product (as the products are
directly associated with the RF transponder identification and not with the physical location
of the product).

[0020] The subject invention is described in terms of short-range transmitters (e.g.
Bluetooth® low energy (Ble) transmitters) the signals from which are captured by mobile
listening devices, such as a mobile telephone including a Bluetooth transceiver. It is
contemplated, however, that other types of transmitter and receivers can be used, for
example infrared, ultrasonic, or near-field communications (NFC). In addition, as described
below, it is contemplated that the transponders may be RF transceivers that do not
broadcast signals but, instead, sense signals broadcast by the portable mobile device, such
as the listening device. In such a scenario, the transponders may be associated with other
transponders in a MESH network (e.g., ZigBee network based on IEEE 802.15) described
below. Furthermore, although the transponders are described as being stationary, it is
contemplated that they may be mobile devices as well and, thus, that the areas within the
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indoor area or zones related to these transponders may move throughout the space.
Furthermore, although the invention is described in terms of a retail environment, it is
contemplated that it has broader application including, without limitation, security,
enterprise workflow, gaming and social interactions.

[0021] An example beacon system according to the subject invention employs a
plurality of transponders each of which may broadcast a signal that is sensed by the
listening device or sense a signal that is broadcast by a listening device. Each transponder
may be assigned a unique identity. In one implementation, a transponder is assigned a
unique identity and is further associated with a reference point. The reference point may
be a particular area related to the transponder, for example, an aisle or a shelving unit in a
retail store. In another example, a transponder may be further associated with a product in
the retail store, or information related to the product.

[0022] Yet in another example, the listening device may assign the unique identity to
the transponder upon being in a particular area or a zone relative to the transponder. For
example, the listening device may be in an area relative to a transponder such that the
listening device unambiguously receives data signals from the transponder. In other words,
the listening device may be within a threshold proximity level of the transponder, or in a
specific zone, and may assign the unique identity to the transponder accordingly. In one
example, the listening device may select the transponder from a plurality of transponders
that are in the retail area, upon determining that it unambiguously senses the signal of the
transponder. . The listening device may then further associate the transponder with the
particular area or zone. In one example ,the collection of RF transponders (e.g. short-range
transmitters) taken as a whole or individually, in combination with their broadcast signals
captured by a listening device, and signal characteristics that are derived from the
broadcast signals, may further help to determine zone proximity in the indoor area. The
signal characteristics attributed to an RF transponder can be, but are not limited to, a range
of its signal strengths, a range of the times of arrival of a distinguishable sequence, a range
of signal qualities, a range of round trip times of an emitted signal and/or a range of phases
of the signal. For example, in a retail environment, a zone may be determined
probabilistically according to a measured signal strength of a transponder located in an aisle
of a retail store. In yet in another example, this zone, in turn, may be defined in terms of
an estimated proximity of the listening device to products being sold in that aisle or in a
portion of the aisle covered by the transponder.

[0023] In a proximity aware system, a plurality of transponders may each broadcast
a unique signal that is sensed by a listening device or they may sense a signal broadcast by



the listening device. The unique identification signal, in one example, may be a tag ID, a
retailer ID, a store ID, or a combination thereof. Each transponder may also be further
associated with one or more products or a product type. Transponders may be discrete and
unrelated to each other. In another example,, transponders can be related to each other
based on their respective positions, or zones, relative to each other, or by association with a
product or product type. As such, association of a product may be based on multiple
transponders.

[0024] The RF transponder may be associated with a reference point. The reference
point in turn may be associated with a product in the indoor space. Transponder may also
be associated with information related with the products. Fig. 1A is a top-view drawing of a
portion of a self-serve retail venue 100, such as a grocery store, including a shelf units 108a
and 108b. Transponders 106a and 106b are coupled to the shelf unit 108a and 108b,
respectively, such that their broadcast signals may be sensed by the listening device 102,
for example. Transponder 106a may be associated with the aisle 110, or shelf 108a. The
aisle may be a reference point in a reference map. Transponder 106a may also be
associated with product 114 or information related to product 114. In a similar fashion,
transponder 106b may be associated with the , shelf unit 108b and/or the related product
116. In one implementation, transponder 106a and 106b are discrete and may not be
related to each other.

[0025] It is contemplated that the determination of the product classification may be
performed by the listening device. In this embodiment, the listening device may send only
the transponder IDs to the server. The server may respond with all product information. The
listening device may then analyze the received data and associate the transponder ID with a
location based on a planogram (described below), downloaded to the listening device, or
associate the transponder ID with a product or a product type.

[0026] In a server-centric example, the listening device 102, after entering the retail
venue 100, transmits information about the unique ID of the transponder 106a
corresponding to the signal characteristics of 106a coupled with a product information or
location information of the transponder as a reference to the server 104. The server 104
may process the received information related to the product and determine an association
of the product with the transponder and furthermore classify the product into a product
group. For example, the product information may include the name of a specific beverage
drink. The server 104 may classify the product into a beverage class based on the name of
the drink. Moreover, the classification may be based on a planogram, stored in the server
104. A planogram is a layout of a retail venue that provides a diagram or model that



indicates the placement of retail products on shelves. In one example, the planogram may
have detailed information about products including labels, digital images, videos of the
products in the retail venue. In another example, the server may decode a bar code
information of the product. Alternatively, or in addition, the server may map a location of
the transponder to a respective coordinate point based on a coordinate system, stored in
the server 104. Furthermore, in yet another example, management of the product
information may be handled by a content management system implemented on the server.
Server-centric systems reduce the computational load on the listening device but may
increase the communications load in the covered area and, thus, the latency of the product
association determination.

[0027] In one embodiment of the invention, the transponders 106 may be receiving
signals from other devices, for example, they may sense signals broadcast by the listening
device 102 or transmitters and send identifying information about the listening device and
the transponder. The server may then send a request to the listening device to determine
its location or product association and, after receiving the response from the listening
device, couple the location or product information to the unique ID of the transponder.
Optionally, the transponders may already be associated with products, and in one example,
the transponders may then send the product association information and the sensed signal
strength measurements to the server 104. As such, the server 104 may determine which
products are associated with the transponder 106 upon further determining a threshold
proximity level of the listening device relative to the transponder. In such an example, the
transponders may be in a MESH network of transponders that may be linked to the server,
for example, via a global information network. Example listening device, server and
transponder devices are described below with reference to Figs. 2A, 2B and 2C.

[0028] In an exemplary embodiment of the invention, the listening device may
assign unique identities to the transponders and further associate each unique ID with a
reference related to a product, class of products or a location in the indoor area. In such an
example, an administrator of the store may be operating the listening device and may thus
be configured to be an administrative listening device.

[0029] Fig. 6 is a functional block diagram that illustrates the assignment of a unique
ID to a transponder by an administrative listening device 102. At step 601, transponder
106 broadcasts a signal that is sensed by the administrative listening device 102. The signal
may be transmitted periodically and sensed by the administrative listening device that may
be nearby the transponder 106. The listening device, in one example, unambiguously
senses the broadcasted signal, and decrypts an identification value of the transponder 106.



In one example ,the administrative listening device 102 may have privileged access to
retailer ID or store ID. As such, the listening device may then associate the identification of
the transponder 106 with a retailer ID or a store ID, that may be previously stored in the
listening device 102. Thus, at step 602, based on the association, the listening device 102
assigns the unique ID to the transponder 102. The listening device may also store the
unique ID in the memory of the listening device. The listening device 102 then further
associates the unique ID with a reference point related to the transponder (location,
product, etc) and transmits this information to the server 104.

[0030] The listening device 102, in another example, may be the customer listening
device 102. As shown in FIG. 7, the customer listening device 102, for example, may use
the transponder ID to receive product information from the server. At step 701, the
transponder 104, may broadcast signals including a unique ID of the transponder as
assighed by the administrator of the store, during the setup process. The customer
listening device 102 senses the unique ID of the transponder. At step 702, the customer
listening device 702 then performs a query to the server 104 by sending the unique ID of
the transponder. The server 104, upon receiving the transponder ID, processes the ID. In
one example, the server may identify product information associated with the transponder
unique ID. The product information may be stored in the server 104. As such, at step 703,
in response, the server 104 may send the information to the customer listening device 102.
[0031] Fig. 1A is a top-view drawing of a portion of a self-serve retail venue 100,
such as a grocery store, including shelf units 108a and 108b. Shelf unit 108a is located in
aisle 110 and shelf unit 108b is located in aisle 112. Aisle 110 may be a “beverage aisle”,
and aisle 112 may be a “produce aisle”. Transponders 106a and 106b are coupled to the
shelf units 108a and 108b, respectively, such that their broadcast signals may be sensed by
the listening device 102, for example. The listening device 102 may further communicate
with the server 104 to exchange information related to the transponders, or to the products.
The broadcast signals may be radio frequency (RF) or ultrasonic signals or they may be light
signals having wavelengths within the infrared (IR), visible or ultra-violet (UV) ranges.
[0032] In one example, an administrator, a store employee, carrying listening device
102, may enter the retail venue 100 and place the transponders 106a and 106b in the
vicinity of the products 114 and 116, respectively, in order to setup a beacon system(not
shown) in the retail venue 100. Beacon system may include multiple transponders, but for
the sake of brevity, discussion will be focused with reference to transponder 106a.

[0033] Broadcast signals of RF transponder 106a may help to determine zones, for
example, zones Z1 and Z2, in the retail venue 100. Moreover, the signal characteristics,



that may be derived from the sensed signals and attributed to the RF transponder 106a can
be, but are not limited to, a range of its signal strengths, a range of the times of arrival of a
distinguishable sequence, a range of signal qualities, a range of round trip times of an
emitted signal and/or a range of phases of the signal, may further help to determine the
zones

[0034] In one example, the listening device 102 in the retail venue 100 may be in
the proximity of the transponder 106a, such as in the zones Z1, and Z2 (as shown by
curved lines), corresponding to the transponder 106a, for example. However, upon entering
the zone Z2, the listening device may unambiguously sense signals of the transponder
106a. In one example, zone Z2 may correspond to a threshold proximity level, according to
a threshold signal or signal characteristics derived from the broadcast signal of the
transponder 106a. The listening device 102 may then securely, or non-securely,
communicate with the transponder 106a.

[0035] In one example, the listening device 102, upon being within the threshold
proximity level of transponder 106a, may perform a configuration step to assign a unique
identity to the transponder 106a. The configuration step may include, at first, decoding an
encrypted broadcasted signal of the transponder 106a. The decrypted message may include
a tag ID value of the transponder 106a. The listening device 102 may then associate a
retailer ID value or a store ID value with the tag ID value in order to assign the unique ID to
the transponder. In one example, the tag ID may be 48 bits long of which 12 bits are used
by the listening device to identify the transponder during an identification phase. As such,
the listening device may then fill in the remaining 36 bits with other data, for example, a
retail ID value or a store ID value to assign a unique identity to the transponder 106a.
[0036] Alternatively, the transponder may be configured with a 48 bits tag identity
by the manufacturer. As such, the listening device 102 may simply then decode the tag
identity and assign the tag ID as the unique ID.

[0037] The listening device 102 may then perform an association of the physical
location of the transponder with the unique ID of the transponder by various means.
Particularly, the association may be performed once the listening device is within a
threshold proximity level of the transponder, or in other words, once the listening device
senses the signal of the transponder unambiguously. In one example, the listening device
102 may associate the assigned unique ID of the transponder 106a with a reference point
corresponding to the physical location of the transponder 106a. The association may be
performed when the listening device is in the zone Z2 (where it senses the signal
unambiguously). The reference point may be the aisle number where the transponder 106a



is physically located, for example, aisle 110. In another example, the reference point may
be the shelf ID of shelf 108a. The reference points may be accessed from an internal
reference database stored in the server 104. Alternatively, the internal reference database
may be downloaded to listening device 102, and the user of the listening device 102 may
access the database directly from the listening device 102. Upon accessing the
corresponding reference point of the transponder 106a, the user of the listening device 102
may associate the reference point and the unique ID of the transponder 106a and send the
pair to the server 104.

[0038] In one example, a product name or description of the product 114 may be
used as the reference point.

[0039] It is contemplated that, the association process performed by the listening
device 102, may take place once the listening device 102 is within the threshold proximity
of a given transponder, or in other words, when the listening device unambiguously senses
the signal of the given transponder. As such the listening device may then communicate
with the transponder. For example, the listening device 102 may not communicate
exclusively with transponder 106a when it is in zone Z1. This may be because of the
presence of other transponders (not shown), which may interfere with the broadcast signal
of the transponder 106a. However, once the listening device 102 moves to zone Z2, it may
sense signhal of the transponder 106a unambiguously, and thus have a one-to-one
communication with the transponder 106a. This may be determined by the listening device
102. Thus, the listening device may then carry the association process.

[0040] In another example, the listening device 102 may associate the assigned
unique ID of the transponder 106a with the physical location of the transponder 106a using
an indoor map of the retail store 100. The indoor map may be stored in the server 104 and
the listening device may then download the map from the server 104. In one example, the
map may provide topographic information. In another example, the map may be a list of
products or sections in the retail venue 100. The user of the listening device 102 may
pinpoint the physical location of the transponder 106a in the map and associate the physical
location with the unique ID of the transponder 106a and send the associated pair to the
server 104,

[0041] In yet another example, the listening device may be configured to scan at
least one existing product displayed in/on the shelf where the transponder is located. The
resulting scanned code is then associated with the transponder ID and sent to the server.
For example, the listening device 102 may scan a bar code (not shown) of product 114,
where the product 114 is placed on the shelf 108a in aisle 112 near the transponder 106a.



Alternatively, the listening device may scan the bar code (not shown) of the shelf 108a near
the transponder. The listening device 102 may then associate the scanned bar code with the
unique ID of the transponder 106a and then send it to the server 104. In one example, the
listening device 102 may be coupled with an external bar-code reader (not shown) for
scanning purposes. Alternatively, the listening device 102 may use an on-board camera in
the sensor module 202, as shown in Fig. 2A, or outside the sensor module 202 (not shown)
for scanning purposes. Instead of scanning, the listening device 102, in another example,
may capture a digital image of the bar code, using the camera of the sensor module 202,
and analyze the digital image of the bar code using an image processing algorithm, stored
in the listening device 102. The listening device 102 may also capture digital images of a
product for image recognition, or text recognition of a label of the product. In one example,
the listening device 102 may compare the captured images with various images of the
products in the retail venue, that may be available in the downloaded planogram, stored in
the listening device, for product recognition.

[0042] Listening device 102 may also scan another barcode (not shown) of the
product 116 located near the transponder 106b on the shelf 108b of aisle 112. Again, the
associated scanned code and the unique ID of the transponder 106b may be sent to the
server 104. The association, in this case, may take place when the listening device 102 is
unambiguously sensing the signal of the transponder 106b, for example, in zone Z4.

[0043] Server 104, receiving the associated pair of scanned code and the unique ID
of the transponder, may further process the associated pair to resolve the scanned code and
further determine the association of the transponder with a product. The server may utilize
a planogram of the retail venue, stored in the server. As described earlier ,a planogram is a
layout of the retail venue that provides a diagram or model indicating the placement of
retail products on shelves. Thus, the resolved bar code may then be associated to a product
or a product type located at a given location in planogram.

[0044] The server may then associate the transponder ID with the product (with
resolved bar code) and with a product location based on the planogram.

[0045] In one example, the planogram may be stored in the memory 222 of the
server 104, and the processor 220 may be configured to process and resolve the scanned
bar code.

[0046] Alternatively, the listening device may utilize the on-board camera for taking
digital images or videos of the products near a transponder. For example, listening device
102 may take picture of the product 114 and send the picture of the product 114 along with
the unique ID of the transponder 106a to the server 104.
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[0047] Upon receiving the pictures/videos from the listening device 102, the server
104 may process the paired data for product recognition, for example. Alternatively, the
server 104 may compare the received images/videos with the images or videos stored in
the planogram, for classification of products, in another example. The server 104 may then
further perform association of the product with the unique ID of the transponder. For
example, based on the planogram, the server may locate the position of the recognized
product. As such, the transponder ID may be associated with the recognized product, or
with the location of the recognized product. Further, processor 220 of server 104 may be
configured to perform the classification and recognition of the product.

[0048] In another exemplary embodiment, the listening device may establish a
relation between already associated transponders. For example, as shown in Fig. 1B,
transponders 106¢ and 106d are located at the opposite ends of the shelf 108c, however
both the transponders may be associated with a similar product type (not shown). In
another example, the transponders may be placed adjacent to each other. For example,
shelf 108c may store snacks. Although, transponder 106¢c may be associated with a specific
snack product and 106d may be associated with another different snack product (not
shown). However, the listening device 102 may measure or listen signals of either of the
transponders, and may then send either of the transponder IDs along with a reference point
(reference point in a map, picture of the product, or bar code of the product, as described
above) of the snack product to the server 104.

[0049] Yet, in another exemplary embodiment of the invention, the server 104 may
be configured to further associate the transponder to a coordinate system, once the
transponder is associated with a physical space (as discussed above) and stored in a
database (e.g. memory 222 shown in Fig. 2B) of the server 104. For example, a coordinate
map may be stored in the memory 222 and compared to the physical space of the
transponder in order to further associate the transponder to a coordinate point.

[0050] Fig. 2A is a block diagram of an example listening device 102. The listening
device, which may, for example, be a conventional smart phone, includes a receiver and/or
transmitter 206, a cellular/WLAN/mesh communications module 212, a memory 210, a
sensor module 202, a processor 208 and one or more antennas 204. In one example, the
listening device may be a smart phone that includes an application for communicating with
tags and assigning the transponder IDs. The receiver 206 senses the low-power signals
broadcast by the transponders 106 via one of the antennas 204. The processor 208 may
process the sighals sensed by the receiver in order to determine the characteristics of the
signals and further store these characteristics into the memory 210. For example, the
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signal characteristics may be further processed by the processor 208 to determine the
proximity level of the listening device 102, or the encrypted transponder ID. The
transponder ID may be sent to the server 104 via the cellular/WLAN/mesh communications
module 212. The module 212, which may include, for example, one or more of an 802.11
Wi-Fi transceiver, a cellular transceiver, a IEEE 802.14 Zigbee® transceiver or a Bluetooth
transceiver, may communicate with server 104, for example, to share product information.
Communication between listening device and server may be implemented using the
communication module 212, for example using a Wi-Fi network, or alternatively, using the
short-range communications module 206.

[0051] The example listening device 102 further includes an optional sensor module
202 that may include one or more of an accelerometer, a gyroscope, and/or a compass.
The sensor module may be used to gather information on movement of the listening device.
This information may be processed locally by the processor 208 or it may be sent to the
server 104 in addition to signal characteristics for determining proximity level to a
transponder. In one example, the sensor module of the listening device may also include a
camera (not shown) or bar-code scanner (not shown) that a user may employ to scan
barcodes or QR codes of the products on shelves 108 or bar codes or QR codes placed on
the shelves.

[0052] Fig. 2B is a block diagram of an exemplary embodiment of server 104. The
example server includes a processor 220, memory 222, a cellular/WLAN/mesh
communication module 224 and antennas 216. The example server 104 is configured to
communicate with the listening device using the cellular/WLAN/mesh communication
module 224. For example, the server 104 may receive transponder IDs and/or transponder
signal characteristics using the cellular/WLAN/mesh communication module 224 and the
processor 220 may process the association of the transponder ID with a product, based on a
planogram, which may be stored in the memory 222. The cellular/WLAN/mesh
communication module 224 may also send the stored data to a requesting listening device
102. As described above, the server may also be configured to communicate with the
transponders 106 via the communication module 224, for example, which may use one or
more antennas 216 to communicate with the listening devices 102 and/or the transponder
devices 106.

[0053] Fig. 2C is a block diagram of a transponder device 106 suitable for use with
the subject invention. The device includes a transmitter 234, an antenna 232, a receiver
238 and an optional cellular WLAN/mesh communication module 236. The antenna may be
used for both the transmitter 234 and WLAN/mesh communications module 236 or separate
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antennas may be used. In one exemplary embodiment, the transmitter 234 is a Bluetooth
low energy (Ble) transmitter. This device periodically sends signals and the listening device
may sense the Ble signals, for example, of the transponder 106.

[0054] In this example, the transponder 106 includes the transmitter 234 and
antenna 232 and does not include the communication module 224. Although not shown,
the transponder also includes a power source, for example, a lithium battery. Because it
periodically broadcasts a low-power signal, the example transponder 106 may operate for
several years using the battery.

[0055] In an another example, the transponder 106 may include the antenna 232,
and receiver 238 and may be configured to sense low-power signals (e.g. Ble) signals
broadcast by the listening devices and to send its identity and information on the detected
listening devices to the server, for example, via cellular/WLAN/mesh communications unit
236. Because this device may transmit higher powered signhals more often than the
transmit-only transponder, it may include a larger battery or may be connected to the
store’s electrical network.

[0056] In one embodiment, a transponder may be assigned a unique identity. For
example, as shown in Fig. 3, at step 302, a listening device senses the transponder signals.
In one example, the listening device may be further configured, as described above, to
extract signal characteristics from the sensed signal. The listening device 102 determines
(step 304) a threshold level of proximity between the listening device and a transponder
when the listening device 102 unambiguously senses the signal broadcasted by one of the
transponders. When the listening device is within the threshold proximity of the
transponder, such that it may communicate securely, or non-securely, with the transponder,
the listening device may then assigh a unique ID to the transponder (step 306). As
described above, assigning of the unique ID may be further based on a store ID, retailer ID,
or a tag ID.

[0057] In another embodiment, the server 104 may be configured to receive an
associated pair of a transponder ID and its corresponding reference point, as described in
the flow diagram of Fig. 4. At step 402, of this example, the server 104 is configured to
receive the transponder ID and information related to a product near the transponder (step
402), as discussed above for Fig. 1A and 1B. At step 404, the server then processes the
received information related to the product. For example, the server may decode a bar code
of a product received in step 402. Following this, the server may determine an association
of the product with the transponder ID (step 406). The server may use a map, stored in the
memory 222, to identify the location of the product (with the decoded bar code), and
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associate the received transponder ID with the product location (step 406). At step 408, the
server may be further configured to perform a classification of the product. For example,
the server may determine the kind or type of the product, which may be based on a
planogram, stored in the server. The server may also classify the product based on other
information, such picture or video of the product, that may be received at step 402. In that
case, the server may perform an image recognition process on the digital image/picture or
video at step 404 to identify the product.

[0058] Fig. 5 is a block diagram which is useful for describing the various
communications modes of the listening device 102, transponders 106 and server 104. In
Fig. 5, the solid lines indicate communications among the devices for different
embodiments.

[0059] In one embodiment, the transponders 106 are transmit-only devices that emit
signals having signal characteristics and including a transponder ID or label asynchronously
and at regular intervals. These signals are sensed by one or more listening devices
proximate to one of the transponders (line 502). Listening device 102 senses signals from
the transponders that are within range and may collect one or more signal characteristics
over a period of time. In addition, the listening device may receive the transponder signal
and decode the transponder ID from it. For example, with reference to Fig. 2A, the listening
device 102 senses the low-power signals broadcast by the transponders 106 via one of the
antennas 204. Information about the sensed signals, such as RSSI, RTT, time of arrival,
quality of signal and signal phase are digitized, for example, by an internal ADC (not shown)
and stored into the memory 210. In addition, the transponder ID is decrypted from the
received signal. In an exemplary embodiment of the invention, the digital values may be
analyzed by the processor 208 (i.e. decryption of the tag ID and partial filling in with retailer
or store ID) to assign a unique ID to the transponder.

[0060] In another embodiment, as shown by the dashed line 502, the transponders
104 may be configured to sense low-power signals (e.g. Ble) signals broadcast by the
listening device and to send information of the detected listening devices to the server, for
example as shown by line 506. The information sent may include a listening device
identifier, characteristics of the sensed signal and a transponder ID. The server may then
determine an association of a product to the transponder ID, based on a database, a map,
planogram, stored in the server. The server may also process the signal received by the
listening device to determine the proximity of the transponder to the listening device. If the
listening device is within the threshold proximity level, the server may then send the
association of the transponder ID with the product to the listening device (line 506).
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[0061] Listening device 102 may also be configured to have bi-directional
communication (line 502) with the server 104 and further transmit signal characteristics
wherein determination of proximity of the listening device with respect to the transponder
for a predetermined time may be performed by the server. During the communication, the
listening device may also receive the association information of a product with the
transponder from the server, for example.

[0062] Although the invention is illustrated and described herein with reference to
specific embodiments, the invention is not intended to be limited to the details shown.
Rather, various modifications may be made in the details within the scope and range of

equivalents of the claims and without departing from the invention.
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What is Claimed Is:

1. A method associated with a system including a plurality of transponders, a
server and a listening device configured to communicate with the transponders and the
server, the method comprising the listening device:

sensing a respective plurality of signals from the plurality of transponders;

determining a threshold level of proximity between the listening device and at least
one of the transponders from the plurality of transponders based on unambiguously
sensing the respective signal of the at least transponder;

assigning a unique identity (ID) to the least one transponder based on the

determination.

2. The method of claim 1, further includes establishing communication with the
at least one transponder prior to the step of assigning the unique identity to the at least one
transponder when the listening device is within the threshold proximity level relative to the
at least one transponder.

3. The method of claim 1, wherein the step of unambiguously sensing the
respective signal includes receiving an identification value of the at least one transponder
and further includes associating the identification value with at least one of: (a) a retailer ID
or (b) a store ID.

4, The method of claim 1, wherein the step of determining the threshold level of
proximity includes determining a respective distance of the listening device from the at least
transponder.

5. The method of claim 1, wherein the step of assigning the unique ID further
includes a step of identifying a location of the at least one transponder using a map in the
listening device and further associating the identified location with the unique ID of the
transponder.

6. The method of claim 1, wherein the step of assigning the unique ID further
includes a step of identifying a reference point of the at least transponder using a reference
system in the listening device containing a reference to at least one of an aisle number, a
shelf identification, a product name, or a product description, and further associating the
reference point with the unique ID of the transponder.
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7. The method of claim 1, wherein the step of assigning the unique ID further
includes a step of decoding a bar code of a product by using a bar code reader and further
includes steps of scanning the bar code of the product nearby to the at least one
transponder, and associating the decoded information with the unique ID of the

transponder.

8. The method of claim 1, wherein the step of assigning the unique ID further
includes a step of identifying a product based on a digital image, captured by a camera, of
the product nearby the transponder, and further associating the identified product with the

unique ID of the transponder.

9. The method of claim 1, wherein the unambiguously sensed signal is an
encrypted signal and the method further includes decrypting the signal from the at least one
transponder, prior to the step of assigning the unique ID to the at least one transponder.

10. The method of claim 1, wherein the unambiguously sensing the signal further
includes sensing the signal of the least one transponder not related to another transponder
of the plurality of transponders.

11. The method of claim 1, wherein the unambiguously sensing the signal further
includes sensing the signal of the least one transponder related to another transponder of
the plurality of transponders and further includes establishing a connection with the other

transponder.

12. An apparatus comprising:

a transceiver configured to sense a respective plurality of signals from a plurality of
transponders;

a processor configured to determine a threshold level of proximity between the
apparatus and at least one of the transponders of the plurality of transponders based on an
ambiguous sensing of the respective signal from the at least one transponder; and

the processor is further configured to assign a unique identity (ID) to the least one

transponder based on the unambiguously sensed signal.

13. The apparatus of claim 12, wherein:

17



the processor is further configured to establish communication with the at least one
transponder prior to the assignment of the unique identity to the at least one transponder
when the processor determines that the apparatus is within the threshold proximity level
relative to the at least one transponder.

14. The apparatus of claim 12, further includes a memory containing a map, and
wherein:
the processor is further configured to identify a location of the at least transponder
using the map stored in the memory, and to associate the identified location with the
unique ID of the transponder.

15. The apparatus of claim 12, wherein:
the processor is coupled to a reference system and is further configured to:
identify a reference point of the at least transponder using the reference system,
the reference system including a reference to at least one of an aisle number, a shelf
identification, a product name, or a product description, and

associate the reference point with the unique ID of the transponder.

16. The apparatus of claim 12, further includes a camera, and wherein:

the processor is further configured to identify a product based on a digital image,
captured by the camera, of the product nearby the transponder, and to associate the
identified product with the unique ID of the transponder.

17. A method associated with a system including a plurality of transponders, a
server and a listening device configured to communicate with the transponders and the
server, the method comprising the server:

receiving, from the listening device, information related to a product nearby at least
one of the transponders from the plurality of transponders, and a unique identity of the at
least one transponder;

processing the received information related to the product;

classifying the product into a product group and

associating the product group with the at least transponder.

18. The method of claim 17, wherein the step of associating the product group
further includes decoding a bar code information of the product.
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19. The method of claim 17, wherein the step of classifying the product further
includes a step of comparing a digital image of the product, to a plurality of images in a

planogram stored in the server.

20. The method of claim 17, further includes mapping a location of the at least
one transponder to a respective coordinate point based on a coordinate system, stored in

the server.
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