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ACCURATE IDENTIFICATION OF VISUALLY SIMILAR ITEMS
BACKGROUND
[0001] The differences between certain categories of items {or certain sub-categories of the same item)
may not always be visually discernible. For example, organic produce may be visually identical to non-
organic produce. As another example, two varieties of a particular category of produce {e.g., Honeycrisp
apples and Fuji apples) may be visually indistinguishable from one another. Accordingly, there is a need
for systems and methods for accurate identification of such items.
SUMMARY
(00021 In an embodiment, the present invention is a method of item processing within a space
comprising: receiving, at a processor, itemn-identification datg, the item-identification data being based on
at least one of vision data captured by a machine vision component or a user-provided data captured by
a user interface; receiving, at the processor and via the user interface, input from a user indicating an item
category for the itemn resulting in a selected category; determining, based at least in part on the item-
identification data and the selected category, at least one of: {i} the user visited a location within the space
associated with items in the selected category; or {ii) the user did not visit the location within the space
associated with the items in the selected category; responsive to determining (i), generating, by the
processar, a first response signal associated with the item; and responsive to determining {ii}, generating,
by the processor, a second response signal associated with the item including an alert signal associated
with an itern mismatch,
[G0031 I a variation of this embodiment, receiving the input from the user indicating the item catagory
for the item resulting in the selected category includes selecting the item category from a plurality of
categories, each of the plurality of categories being associated with a same genus and a different species
of the item.
(00041 Additionally, in a variation of this embodiment, receiving the input from the user indicating the
item category for the item resuiting in the selected category includes selecting the item category from a
plurality of categories, sach of the plurality of categories being associated with a same appearance and a
different chemical composition of the item.
[0005] Furthermore, in a variation of this embodiment, the machine vision component is a component
of an indicia reader.
[06006] Moreover, in a variation of this embodiment, determining the at least one of further includes {iii)

the user visited another location within the space associated with items in a non-selected category, and
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the method further includes, responsive to determining (i), providing, via the user interface, an optien
allowing the user to change the item category from the selected category to the non-selected category.
[0007] Additionally, in a variation of this embodiment, the method further comprises detecting, at the
processor, an identifying characteristic associated with the user, and the determining the at least one of
{i} or {ii} is further based at least in part on the identifying characteristic associated with the user.

(00087 Furthermore, in a variation of this embodiment, the method further comprises capturing
positional data associated with the identifying characteristic during at least some duration that the user
is present within the space.

[0009] Moreover, in a variation of this embodiment, the processor is a component of an indicia reader,
and the method further comprises: determining the identifying characteristic associated with the user
prior to the user bheing within interactable proximity with the indicia reader; and subsequent to
determining the identifying characteristic and before the user being within interactable proximity with
the indicia reader, capturing the positional data associated with the identifying characteristic,

(00101 Additionally, in a variation of this embodiment, the identifying characteristic associated with the
user includes at least one of a visual feature associated with the user, anidentifier associated with an item
carrier gperated by the user, or a mobile device profile associated with the user.

[0011] Furthermore, in a variation of this embaodiment, the first response signal includes transmission of
itam-identifying data to a host.

(00121 Moreover, in a variation of this embodiment, the alert signal includes a prevention of the
transmission of the item-identifying data to the host until a release trigger is received at the processor.
(00137 Additionally, in a variation of this embodiment, the method further comprises determining: {iv)
the usar removed an item from the space associated with a selected category; {v} the user did not remove
an item from the space associated with the salected category; or {vi} the user reached for an item in the
space associated with a selected category; and generating the first response signal or the second response
signal is responsive to the determination of {iv}, (v}, or {vi).

00141 In anocther embodiment, the present invention is system for item processing within a space
COmMprising: one or more processors; and a memory storing instructions that, when executed by the one
or more processors, cause the one or more processors to: receive item-identification data, the item-
identification data being based on at least one of vision data captured by a machine vision component or
a user-provided data captured by a user interface; receive, via the user interface, input from a user
indicating an item category for the item resulting in a selected category; determine, based at least in part

on the item-identification data and the selected category, at least one of: the user visited a location within
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the space associated with items in the selected category; or the user did not visit the location within the
space associated with the items in the selected category; responsive to determining (i), generating, by the
processor, a first response signal associated with the item; and responsive to determining {ii}, generating,
by the processor, a second response signal associated with the itern including an alert signal associated
with an item mismatch,

(00151 Additionally, in a variation of this embodiment, receiving the input from the user indicating the
itern category for the item resuiting in the selected category includes selecting the item category from a
plurality of categories, each of the plurality of categories being associated with a same genus and a
different species of the item.

(00161 Moreover, in a variation of this embadiment, receiving the input from the user indicating the item
category for the item resulting in the selected category includes selecting the item category from a
plurality of catepories, each of the plurality of categories being associated with a same appearance and &
different chemical composition of the item,

(00171 Furthermore, in a variation of this embodiment, the machine vision component is a component
of an indicia reader.

(00181 Additionally, in a variation of this embodiment, datermining the at least one of further includes
{iti} the user visited another location within the space associated with items in a non-selected catagory,
and the instructions further cause the one or more processors to: responsive to determining (i), provide,
via the user interface, an option allowing the user to change the item category from the selected category
to the non-selected category.

I0019] Moreover, in a variation of this embodiment, the instructions further cause the one or maore
processors to detact an identifying characteristic associated with the user, and the determining the at
least one of {i) or {ii} is further based at least in part on the identifying characteristic associated with the
user.

I0020] Furthermore, in a variation of this embodiment, the instructions further cause the one or more
processors to: capture positional data associated with the identifying characteristic during at least some
duration that the user is present within the space.

(0021} Additionally, in a variation of this embodiment, the one or more processors are component of an
indicia reader, and the instructions further cause the one or more processors to: determine the identifying
characteristic associated with the user prior to the user being within interactable proximity with the

indicia reader; and subsequent to determining the identifying characteristic and before the user being
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within interactable proximity with the indicia reader, capture the positional data associated with the
identifving characteristic.
[0022] Moreover, in a variation of this embodiment, the identifying characteristic associated with the
user includes at least one of a visual feature associated with the user, an identifier associated with an item
carrier operated by the user, or a mobile device profile associated with the user.
[0023] Furthermore, in a variation of this embodiment, the first response signal includes transmission of
itern-identifying data to a host.
(00241 Additionally, in a variation of this smbodiment, the alert signal includes a prevention of the
transmission of the item-identifying data to the host until a release trigger is recaived at the processor,
(00251 Moreover, in a variation of this embodiment, the instructions further cause the one or more
processars to determine: (v the user removed an item from the space associated with a selected
category; (v} the user did not remove an item from the space associated with the selected category; or
{vi} the user reachad for an item in the space associated with a selected category; and generating the first
response signal or the second response signal is responsive to the determination of {iv), {v}, or {vi}.

BRIEF DESCRIFTION OF THE DRAWINGS
[0026] The accompanying figures, where like reference numerals refer to identical or functionally similar
elements throughout the separate views, together with the detailed description below, are incorporated
in and form part of the specification, and serve to further itlustrate embodiments of cancepts that include
the claimed invention, and explain various principles and advantages of those embodimants.
[0027] FIG. 1 iHlustrates an exemplary point-of-sale {POS) station as it may appear within an exemplary
enviranment in which the techniques provided hergin may be implemented.
(00281 FIG. 2 illustrates a perspective view of an example indicia reader that may be used to implament
the techniques provided herein,
(00291 FIG. 3 iHlustrates a block diagram of an example system for implementing example methods
and/or operations described herein including techniques for accurate identification of visually similar
items.
I0030] FIG. 4 illustrates an example environment in which the technigues provided herein may be
implementad.
100311 FIG. 5 illustrates an example user interface display that may be provided in accordance with the

techniques provided herein.
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(00321 FIG. 6illustrates a block disgram of an example process as may be implemeanted by the system of
FIG. 3, for implementing axample methods and/or operations described herein including techniques for
accurate identification of visually similar items.
30331 Skilled artisans will appraciate that elements in the figures are illustrated for simplicity and clarity
and have not necessarily been drawn to scale. For example, the dimensions of some of the elements in
the figures may be exaggerated relative to other elements to help to improve understanding of
embodiments of the present invention.
(00341 The apparstus and method components have been represented where appropriate by
conventional symbols in the drawings, showing only those specific detalls that are pertinent to
understanding the embodiments of the present invention so as not to obscure the disclosure with details
that will be readily apparent to those of ordinary skill in the art having the benefit of the description
herein,

DETAILED DESCRIPTION
(00351 While certain categories or sub-categories of items may not be visually distinct from one another
{e.g., organic produce and non-organic produce, two varieties of the same category of produce, etcl),
these items may be stored in different locations of a space {g.g., an organic produce location and a non-
oprganic produce location, a first location for a first produce variety and a second location for a second
produce variety). The techniques provided herein may be used to determine and/or verify whether an
item is a first category of item {e.g., an organic apple, or ancther first category of apple, such as a
Honevycrisp apple, etc.) or second category of item that is visually similar to the first category of item {e.g.,
a non-organic apple, or another second catagory of apple, such as a Fuji apple, etc.} based on whether a
usar associated with the item visited locations of an environmaent where the respective categories of items
are stored and/or whether the item was removed from a location of the environment where a respective
category of items are stored. For instance, the technigues provided herein may determine whether an
apple associated with a user is an organic apple or not based on whether the user visited a location where
organic apples are stored or not, and/or based on whether the user removead an organic apple from that
focation.
[0036] For example, the technigues provided herein may include monitoring image or video data
associated with the locations where each type of item is stored to determine whether the user {or a proxy
of the user, such as the user’s carrier} has visited sach location or not. In another example, the techniguss
provided hersin may include determining whether the user visited a given location or not based on

determining whether short-range signals are exchanged between signal transmitters and/or receivers
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positioned in the location and a signal transmitter and/or receiver of the user’s carrier or mobile devica.
in still another exampig, the technigues provided herein may include determining whether the user visited
a given location or not based on whether an indicia reader positioned in the location reads an indicia
affixed to the user’s carrier.

(00371 Furthermore, in some examples, the technigues provided herein may include additionally, or
alternativaly, determining whether the item was removed from a particular location or not. For instance,
a scale or pressure pad placed helow a set of items may be monitored to determing a change in weight or
pressure associated with the item being removed from the set of items {&.g., at a time associated with the
user visiting the location where the set of items are located). As another example, a heam breaking sensor
of a proximity sensor may be monitored to determine whether a user reached into the set of items to
remove the item {e.g., at a time associated with the user visiting the location where the set of items are
focated).

[0028] Referring now to FIG. 1, shown therein is an exemplary point-of-sale {POS) station 100 as it may
appear within a retail environment such as, for example, a grocery store, a convenience storg, ete. The
POS station 100 commonly includes a workstation 102 for supporting a barcode reader. in the example
shown the barcode reader is illustrated as a bioptic barcode reader 104 having a lower portion 106 that
is secured within the workstation 102 and a raised portion 107 axtending above the lower portion 106
and above the counter of the workstation 102, The lower portion may include a weigh platter operable
to weigh items placed thereon.

(00391 The barcode reader of the Hlustratad embodiment includes two windows for allowing internal
imaging components to capture images {also referred to as image data) associated with items presanted
to the barcode scanner and persons appearing within the region of the POS station. Specifically, the
reader 104 includes a generally horizontal window 108 and a generally upright window 110. The generally
horizontal window 108 is positionad along a top surface of the lower portion 106 and allows light to be
captured over a 2-dimensional field of view {FOV) 112 by an imaging assembly positioned within the
barcode reader 104, Similarly, the generally upright window 110 is positioned along a user-facing surface
of the raised portion 107 and allows light to be captured over a 2-dimensional FOV 114 by an imaging
assembly positioned within the barcode reader 104. it should be appreciated that boundaries of the FOV
112 can be configured in any suitable mannear. As such, in some embodiments, the FOV may have an
overall diversion angle of less than 70 degrees along the X axis and less than 70 degrees along the Z axis.
Additionally, while its central axis extends in a generally vertical direction, it does not have to be normal

to the window 108 and may be tilted relative thereto. Furthermore, FOV 112 may be comprised of
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multiple FOVs combined in some manner to capture image data of obiects passing above the lower
portion 106.

[0040] It should equally be appreciated that boundaries of the FOV 114 can also be configured in any
suitable manner. As such, in some embodiments, the FOV may have an overall diversion angle of less
than 70 degrees along the X axis and less than 70 degrees along the Y axis. Additionally, while its central
axis extends in a generally horizontal direction, it does not have to be normal to the window 110 and may
be tilted relative thereto. Furthermore, FOV 114 may be comprised of multiple FOVs combined in some
manner to capture image data of ohjects passing in front of the raised portion 107.

(0041} Both FOVs 112 and 114 typically have a limited work range that, in some embodiments, has a
maximum of lass than 30 inches away from respective window. This distance combined with the
boundaries of the FOVs 112 and 114 define a product scanning region of the POS station 100 and more
specifically of the barcode reader 104, A product scanning region is a region through with items are
normally passed so as to allow the reader 104 to capture one or more images of a barcode affixed to the
item and to decode said barcode through image analysis of the captures image{s}.

(00421 Imaging components usaed in the barcode reading assembly may include one or more image
sensors and respective optics for generating FOVs 112 and 114, and may be viswead as part of a single
imaging assembly. Additionally, they may be viewed as part of a single imaging assembly tasked with
acquiring image data specifically for purposes of barcode decoding where the image data is generally
passed from the image sensois) to a decoder module and that decoder module decodes the payicad that
is encoded in a barcode that is present in an image. Thus, this imaging assambly may be referred to as a
barcode imaging assembly. To help increase the spead and efficiency of the system, image sensor{s) usad
for the barcode imaging assembly is, in some embodiments, a monochrome image sensor.

[00431 Further to capturing images for purposes of barcode decoding, the POS station includes imaging
components for conducting machine vision operations by way of image analysis of images captured over
the 2-dimensional FOV 120. In the illustrated embodiment, the imaging components responsible for
generating FOV 120 are positioned within the barcode reader 104 and in a way that causes the FOV 120
to extend through the generally upright window 110 in a generally horizontal manner. As with other
FOVs, FOV 120 can be configured in any suitable manner. As such, in some embodiments, the FOV may
have an overall diversion angle of greater than 70 degress along the X axis and greater than 45 degrees
along the Y axis. Additionally, while its central axis extends in a generally horizontal direction, it does not
have to be normal to the window 110 and may be tilied relative thereto. In some embodiments, the

central axis of the FOV 120 may be anglaed in an upward direction along the Y axis between € degree and
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45 degrees relative to horizontal {7 axis). Additionally, FOV 120 may be comprised of multiple FOVs
combined in some manner to capture relevant image data.

[0044] While the imaging components responsible for FOV 120 are illustrated as being positioned within
the barcode reader 104, in other embadiments those components may be positionad somewhere within
the vicinity of the barcode reader 104 such that the FOV 120 may still be orignted in & way that allows
appropriate area coverage to be achieved,

[0045] As noted sarlier, image data captured over the FOV 120 may be usad for conducting machine
vision operations which, in soms embodiments, include analyzing foot traffic in the region of the POS
station 100, Consequently, FOV 120 can be expectad to have broader coverage than FOVs 112, 114 and
can be expacted to extend over at least a portion of region in front of the POS station 100 where a user
{e.g., a consumer) may be expected to traverse. Additionally, FOV 120 may overlap with the FOVs 112,
114, With this, FOV 120 may have a working range that is great than FOVs 112, 114, and in some
embodiments extends up to, for example, 38in, 48in, 60in, 72in, 84in, 120in.

(00461 Imaging components used in the vision imaging assembly may include one or more image sensors
and respective optics for generating FOV 120, and may be viewed as part of a single imaging assembily.
Additionally, they may be viewed as part of a single imaging assembly tasked with acquiring image data
specifically for purposes of machine vision image analysis where the image data is generally passed from
the image senso{s} to an analyzer module and that analyzer module provides analysis results based on
image data presented in the image. Thus, this imaging assembly may be referred to as a vision imaging
assembly. To help capture the necessary details for vision analysis, the sensor{s} used for the vision
imaging assambly is, in some embodiments, a colored image sensor.

00471 Each of the barcode imaging assembly and the vision imaging assembly may use an imaging sensor
that is & solid-state device, for example, a CCD or a CMOS imager, having a one-dimensional array of
addressable image sansors or pixals arranged in a single row, or a two-dimensional array of addressable
image sensors or pixels arranged in mutually orthogonal rows and columns, and operative for detecting
return light captured by a lens group over a respective imaging FOV along an imaging axis that is normal
to the substantially flat image sensor. The lens group is operative for focusing the return light onto the
array of image sensors {also referred to as pixels) to enable the image sensor, and thereby the imaging
assemibly, to form a digital image. In particular, the light that impinges on the pixels is sensed and the
output of those pixels produce image data that is associated with the environment that appears within

the FOV. This image data may be processed by an internal controlier/processor {e.g., by heing sent to a
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decoder which identifies and decodes decodable indicia captured in the image data) and/or it may be sent
upstream to the host 150 for processing thereby.

[0048] The POS station 100 is generally configured in a manner where the POS station 100 has an ingress
region 130, an egress region 132, and a direction of travel 124, Intypical circumstances, the area between
the ingress region 130 and the egress region 132 will be a lane 136 that is constrained by the workstation
102 of the subject POS station 100 and a neighboring workstation 140 of a neighboring POS station 142,
in this manner, consumers leaving a venue generally pass through the lane 136 in the direction 134,
00451 At a higher level, embodiments described herein may be used in any variety of indicia readers.
For example, FIG. 2 illustrates an exemplary bioptic indicia reader 200 that may be used in a retail venue,
where said reader may employ the concepts describad herein. In the Hustrated example, the bioptic
indicia reader 200 is shown as part of a POS station 100 discussed above, having the bioptic indicia reader
200 positioned within a workstation counter 203. Generally, the indicia reader 200 includes an upper
housing 204 (also referred to as an upper portion, upper housing portion, or tower portion} and a lower
housing 206 {also referred 1o as a lower portion, lower housing portion, or platter portion). The upper
housing 204 can be characterized by an optically transmissive window 208 positioned therein along a
generally vertical plane and one or more field of view (FOV) which passes through the window 208 and
extends in a generally fateral direction. The lower housing 206 can be characterized by a weigh platter
210 or a cover that includes an optically transmissive window 212 positioned thersin along a generally
horizontal {also referred to as a transverse) plane and one or more FOV which passes through the window
212 and extends in a generally upward direction. The weigh platter 210 is a part of a weigh platter
assermily that generally includes the weigh platter 210 and a scale {or load cell} configured to measure
the weight of an object placed the top surface of the weight platter 210. By that virtue, the top surface
of the weight platter 210 may be considered to be the top surface of the lower housing 206 that faces a
product scanning region thers above,

(00501 In operation, a user 213 generally passes an item 214 across a product scanning region of the
indicia reader 200 in a swiping motion in some general direction, which in the iHlustrated example is right-
to-left. A product scanning region can be generally viewed as a region that extends above the platter 210
and/or in front of the window 208 where barcode reader 200 is operable to capture image data of
sufficient quality to perform imaging-based operations like decoding a barcode that appears in the
obtained image data. it should be appreciated that while items may be swiped past the indicia reader
200 in either direction, items may also be presented into the product scanning region by means other

than swiping past the window(s). When the item 214 comes into the any of the fields of view of the

[Le]
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reader, the indicia 216 on the item 214 is captured and decoded by the indicia reader 200, and
corresponding data {e.g., the payload of the indicia) is transmitted to a communicatively coupled host 218
{commonly comprised of a point of sale {(POS) terminall.

30511 FiG. 3 iHlustrates an example system 300 where embodiments of the present invention may be
implemented, such as techniques for accurate identification of visually similar iterms. The system 300 may
include a computing device 302 {which may be an indicia reader device, such as indicia reader 200
discussed with respect to FIG. 2 above, e.g., as part of 3 POS station 100 as discussad with respect to FIG.
1 above), as well as one or more of: a computing device 304 associated with a first [ocation, a computing
device 306 associated with a second location, a computing device 308 {such as, e.g., a smart phone, smart
watch, or ather mobile device} associated with a user {2.g., a customer in a retail environment), and/or a
computing device 130 associated with the user’s carrier {g.2., a shopping cart, a shopping baskst, a tote
bag, or other carrier associated with and/or provided by a retail environment). The computing device 302
may communicate with the first location computing device 304, second location computing device 3086,
user computing device 308, and/or carrier computing device 310 via a wired or wireless network 312.
Additionally, in some examples, the first focation computing device and/or the second location computing
device may communicate with the user computing device 308 and/or the carrier computing device 310
via one or more short range signals, as discussed in greater detail helow.

(0052} The computing device 302 may include an imaging assembly 314 configured to capture images of
items, users, carriers associated with users, etc., a user interface 316 configured to receive inputs from
usars and provide outputs to users {e.g., visibly via a display screen, audibly via one or more speakers,
etc.), a communication module 318 via which the computing device 302 may communicate with the first
location computing device 304, second location computing device 306, user computing device 308, and/or
carrier computing device 310, Furthermore, the computing device 302 may include one or more
processors 320 and a memory 322,

(00531 The processors 320 may interact with the memory 322 to obtain, for example, machine-readable
instructions stored in the memory 322 corresponding to, for example, the operations represented by the
flowcharts of this disclosure, inciuding those of FiG. €. In particular, the instructions stored in the memaory
322, when exacuted by the processors 320, may cause the processor 320 to receive and analyze signals
renerated by the imaging assembly 314, the user interface 316, and the communication module 318,
[0054] For example, the memory 322 may include an iterm identification application 324. In some
examples, exscuting the item identification application 324 may include receiving item-identifying

information from a user, e.g., via the user interface 316. Forinstance, a user may make a selection via the
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usar interface 316 to identify the item specifically, or to identify a category or sub-category of item.
Additionally or alternatively, in some examples, executing the item identification application 324 may
include causing the imaging assembly 314 to capture an image of an item {e.g., an item in a product
scanning region associated with a POS}, or otherwise receiving or oblaining a captured image of the item
in the product scanning location from the imaging assembly 314 or from another device in communication
with the imaging assembly 314. The item identification application 324 may use image analysis techniques
to analyze the capturad image of the item to identify the item specifically, or to identify a category or sub-
category of item. In some examples, the item identification application 324 may determine that the
captured image of the item corresponds to a particular category of item, but cannot determine which of
a plurality of sub-categories of the category of item appear in the capturad image. For example, the item
identification application 324 may determine that the item in the captured image belongs to a particular
category of fruit, such as an appie or a banana. But the iter identification application 324 may be unable
to determine whether the item is an organic apple or a non-organic apple {or an organic banana or a non-
organic banana, etc.), or whether the item belongs to a particular category of apple {e.g., a Honeyerisp
apple or a Fuji apple).

00551 In some examples, the item identification application 324 may provide a display, via the user
interface 316, requesting that a user {e.g., a customer or retail employee at a point of sale in a retal]
environment} provide input confirming and/or indicating the item corresponds to the first category or
second category of item.  For instance, in some examples, this display may be provided when the item
identification application 324 is unable 1o determine whether the item corresponds to a first category or
a second category of item {or a first or second sub-category of item) based on data captured by the
imaging assembly 314, In other examples, the item identification application 324 may provide the display
regardless of such data captured by the imaging assembly 314, or in the absence of such data captured
by the imaging assembly 314.

100561 For example, FIG. 4 illustrates an axample of such a user interface display 400. As shown at FiG.
4, the user interface display 400 may prompt a user to select between an interactive control 402 indicating
a first category of item {“organic apple”} and an interactive control 404 indicating a second category of
itam {“non-organic apple”). The usar may select one of the interactive controls 402, 404, and the item
identification application 324 may receive a signal from the user interface 316 indicating which of the
interactive controls 402, 404 was selected.

100571 In some examples, the iter identification application 324 may send a first response signal to a

host device associated with the item category that is selected via the interaclive control 402 or the
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interactive control 404. For example, the first response signal may cause the host device 1o proceed to
process a transaction associated with the selected item category. For instance, in some examples, if the
user selects the interactive control 402 that is associated with a more expensive item category {e.g.,
“grganic apple”}, the item identification application 324 may send the first response signal to the host, In
contrast, if the user selects the interactive control 404 that is associated with a less expansive item
category {e.z., “non-organic apple”), the term identification application 324 may take additional steps to
verify the item category before sending the first response signal to the host. In other examples, the item
identification application 324 may teks additional steps to verify the item category before sending the
first response signal to the host, regardless of whether the interactive control 402 is selected or the
interactive control 404 is selected. Moraover, in still other examples, the item identification application
324 may not present the user interface display 400 or receive inputs via the interactive controds 402 and
404, and may take additional steps to verify the item category after being unable to determine the item
category by analyzing the image.

00581 For instance, in some examples, the item identification application 324 may verify the item
category based on determining whether the user visited a location associated with the item category.
Referring now to FIG. 5, an example space or environment 500 may include a first iocation 502 associated

noou

with a first category of item {e.g.,, “organic produce”, “organic apples,

2

organic bananas,” etc}, and a

e

second location 504 associated with a second category of item {e.g., “non-organic produce,” “non-organic

» o

apples,” “non-organic hananas,” etc.). The example environment 500 may include additional locations
associated with additional categories of items, not shown at FIG. 5, in some embodiments. The ftem
identification application 324 may, for instance, determine whether a user 5064, 5068 {or a proxy of the
usar 53064, 5068, such as a respective carrier 5084, 5088B) has visited the first location 502 or the second
focation 504. For example, the item identification application 324 may determing whether a user 5064,
5068 has visited the first location 502 or the second location 504, as well as dates/times at which the user
064, S06B has visited the first iocation 502 or the second location 504, based on data received from the
first location device 304, the second location device 306, the user device 308, and/or the carrier device
310, Furthermore, in some exampies, the item identification application 324 may determine whether
items weare removad from the first location 502 or the second location 304 at times corresponding to the
dates/times at which the user 506A, 506B visited the corresponding locations, based on data received
from the first ipcation device 304 and/or the second location device 306.

100591 BRased on determining whether a user 5064, 5068 visited the first location 502 associated with

the first item category or a second location 504 associated with the second item category {and, in some
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cases, basad on determining whether the item was removed from the first location 502 or the second
focation 504 at a time corresponding to the user’s visit), the item identification application 324 may
determine whether the item is likely the first category of item or the second category of item. For
example, if the user 506A visited the first location 502 {or did not visit the second location 504}, the item
may be more likely to belong to the first category of item. Similarly, if the user 5068 visited the second
focation 504 (or did not visit the first location 502}, the item may be more likely to belong to the second
category of itermn. Furthermore, if an item was determined to be removed from the first location 502 at
the time that the user 506A visited the first location 502, the item may be more likely to belong to the
first category of item. Similarly, if an item was determined to be removed from the second location 504
at the time that the user 5068 visited the second location 504, the item may be more likely to belong to
the second category of item.

(00601 Based on verifying the item category, the itern identification application 324 may send a first
response signal to the host, including an indication of the verified category of item. In some examples, if
the item is initially identified incorrectly, the item identification application 324 may further perform one
or more mitigation actions. For example, in some examples, the mitigation actions may include capturing,
by the imaging assembly 314 {or the sensors 3286, 334}, an image of an individual present at the computing
device 302 at the time the item was identified incorrectly. Furthermore, in some examples, the mitigation
actions may include triggering an audible or visible alert, e.g., the user interface 316. Additionally, in some
examples, the mitigation actions may include sending a second response signal to the host, which may
cause the host to, for instance, pause g transaction associated with the item, generate an alert to an
employee assodiated with the computing device 302, preventing future transactions of the individual
present at the computing device 302 at the time the item was identified incorrectly, mark a receipt of a
transaction associated with the item, etc.

[0061] The first location device 304 may be positioned within the first location 502 {or may be otherwise
positioned proximate to the first location 502) and may be configured to capture data associated with the
usar 5064, the carrier 5084, the user device 3084, and/or the carrier device 3104, if/fwhen the user 506A,
the carrier 5084, the user device 3084, and/or the carrier device 3104 is present in the first location 502,
Similarly, the second location device may be positioned within or proximate to the second location 504
and may be configured to capture data associated with the user 5068, the carrier 5068, the user device
3088, and/or the carrier device 3108, if/when the user 5068, the carrier 08B, the user device 3088,

and/or the carrier device 310B is present in the second {ocation 504.
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[0062] For instance, the first location device 304 may include one or more sensors 326, and/or a
communication module 328. The first location device 304 may further include one or more processors
330 and a memory 332. The processors 330 may interact with the memory 332 to obtain, for example,
machine-readable instructions stored in the memory 332 corresponding to, for example, the operations
represented by the flowcharts of this disclosure, including those of FIG. &, in particular, the instructions
stored in the memaory 332, when exacuted by the processors 330, may cause the procassors 330 to receive
and analyze signals, data, etc., captured by the one or more sensors 326 and/or the communication
module 328. In some examples, the instructions stored on the memory 332 may cause the processors
330 to send the signals, data, ete. captured by the one or more sensors 326 and/or the communication
module 328 to the computing device 302 for analysis by the item identification application 324 or another
application stored on the memory 322, while in other sxamples, the first location computing device 304
may perform part or all of the analysis of the signals, data, etc, and may send the results of the analysis
to the item identification application 324 or another application stored on the memory 322 of the
computing device 302,

(00631 For instance, the one or more sensors 326 associated with the first location device 304 may
include one or more cameras positioned to capture image data associated with the first location 502. For
example, the one or more cameras may capture image data associated with a user 506A who visits the
first iocation 502, and the instructions stored on the memory 332 may cause the processors 330 to analyze
the image data to identify the user 506A, or to otherwise identify characteristics associated with the user
S506A. For example, the instructions stored on the mamory 332 may cause the processors 330 to analyze
the image data to compare an image of the user 306A {and/or the carrier 308A} as captured by the one
or more cameras positioned 1o capture image data associated with the first location 302 to an image of
the user and/or carrier as captured by the imaging assembly 314, As another example, the one or more
cameras may capture image data associated with a carrier 5084 {such as a shopping cart) used by the user
5064, which may include, for instance, image data associaled with an indicia 510A affixed to the carriar
5084, and the instructions stored on the memaory 232 may cause the processors 330 to analyze the image
data to identify the carrier 5084, and/or to decode the indicia 510A to identify a pavicad of the indicia
that is associated with an identification of the carrier S08A.

00641 Additionally, in some examples, the one or more sensors 326 associated with the first iocation
device 304 may include sensors configured to detect indications of items being removed from the first
location 502. For instance, the one or more sensors 326 may include a weighing scale benesath the items

of the first location 502, which may datect reductions in weight that are associataed with items of the first

14



WO 2025/006050 PCT/US2024/026553

Incation 502 being removed from the weighing scale. For example, the instructions stored on the memory
332 may cause the processors 330 to analyze changes in weight to identify dates and/or times at which
iterns were likely removed from the first location 502. As another example, the one or more sensors 326
may include motion sensors, proximity sensors, and/or beam breaking sensors associated with the items
of the first location, which may detect the movement of items in the first location 502 and/or appendages
of users 5064 in the first location reaching toward and/or removing items of the first location 502, For
instance, the instructions stored on the memory 332 may cause the processors 330 to analyze data
captured by the motion sensors, proximity sensors, and/or beam breaking sensors to identify dates and/or
timas at which items were likely ramoved from the first location 502.

00651 In some examples, the communication module 328 of the first location device 304 may send
and/or receive signals {e.g., short range signals) from a user device 308 {e.g., a user device 3084} and/or
a carrier device 310 {e.g., a carrier device 3104}, and the instructions stored on the memory 332 may
cause the processors 320 to analyze the signals to identify the user device 308A and/or the carrier device
3104, and/or a respective user 5064 and/or carrier 5084 associated therewith, Furthermore, in some
exarnples, the cormmunication module 328 of the first location device 304 may send indications of any
users 5064, carriers 5084, user devices 308A and/or carrier devices 310A identified based on sensor data
and/or signal data, to the computing device 303, for processing by the item identification application 324
or another application of the computing device 302, In some examples, these indications may include
indications of dates/times at which the data was captured and/or the signals weare received. Similarly, in
some examples, the communication module 328 of the firstlocation device may send indications of items
that were likely removed from the first location 502, and/or dates and/or times at which items were likaly
removed from the first location 502, to the computing device 302 for processing by the item identification
application 324 or another apglication of the computing device 302,

[0066] The second location device 306 may, similarly, include one or more sensors 334 and/or one or
more communication modules 336, as well as one or more processors 328 and a memory 340, all of which
operate in a similar manner as the sensors 326, communication modules 328, processors 330, and
memory 332 of the first location device, with respect to items, users 5068, carriers 5088, user devices
308B, carrier devices 310B, and/or carrier indicia 510B within the sercond lncation 504 rather than items,
users 5064, user devices 5084, carrier devices 3104, and/or carrier indicia 510A within the first location
502,

[0067] The user device 308 {e.g., the user devices 3084, 308B as shown at FIG. 5} of FIG. 3 may include a

communication module 342 configured to communicate with the first location device 304 and/or the
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second location device 306, one or more processors 344, and a memory 346, The processors 344 may
interact with the memory 346 to obiain, for example, machine-readable instructions stored in the
memory 346 corresponding to, for example, the operations represented by the flowcharts of this
disclosure, including those of FIG. 6. in particular, the instructions stored in the memory 346, when
executed by the processors 344, may cause the processors 344 to send signals via the communication
module 342, and/or to analyze signals received by the communication module 342, For instance, in some
exarnples, the instructions stored on the memory 346 may cause the processors 344 to receive signals
from the first location device 304 and/or the second location device 306 and analyre the signals from the
first location device 304 and/or the second location device 306 to identify the respective first location
device 304 and/or the second location device 306 from which the signals were received. The one or more
processors 344 may further log dates and/or times associated with the receipt of signals from the first
focation device 304 and/or the second location device 306. The one or more processors 344 may send
indications of the signals received from the first location device and/or second location device 306, and/or
dates and/or times at which the signals were received, to the computing device 302 for further processing
by the item identification application 324 or another application.

[0068] The carrier device 310 {e.g., the carrier devices 310A, 3108 as shown at FIG. 5} of FIG. 3 may
include a communication module 350, one or more processors 352, and a memory 354, which may
operate in a similar manner as the communication module 344, one or more processors 344 and/or
memory 346 of the user device 308, with respect to sending, receiving, and/or analyzing signals from the
first location device 304 and/or second location device 306, and with respect to sending indications of
such signals, and/or dates and times associated with such signals, to the computing device 302 for further
processing by the item identification application 324 and/or other applications of the computing device
302.

(00691 FIG. Gillustrates a block diagram of an sxample process 400 as may be implemented by the system
300 of FiG. 3 for implementing example methods and/or operations described herein including techniques
for accurate identification of visually similar items.

100701 At block 602, item-identification data may be received at a processor. For instance, the item-
identification data may be based on vision data captured by a machine vision component, and/or may be
based on user-provided data captured by a user interface. For instance, the processor, and/or the
machine vision component, may be components of an indicia reader.

100711 At block 604, input from a user may be receivad at the processors, via a user interface. The input

from the usar may indicate an item category for the Hem, resulting in a selected category. For instance,
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the input may include & selection of the item category from a plurality of categories that are each
associated with the same genus, but different respective species of items. As another example, the input
may include a selection of the item category from a plurality of categories that are each associated that
are each associated with the same item appearance, but different respective chemical compositions of
iterns.

(00721 At block 606, a determination may be made by the processor, as to whether the user visited a
focation, within a space, that is associated with items in the selected category. For instance, the method
600 may further include detecting an identifying characteristic assaciated with the user, and determining
whether the user visited the location within the space that is associated with items in the selected
category based on the identifying characteristic associated with the user. For instance, the identifying
characteristic associated with the user may include at least one of a visual feature associated with the
user, an identifier associated with an item carrier operated by the user, and/or a mobile device profile
associated with the user. In some examples, positional data associated with the identifying characteristic
may be captured during at least some duration that the user is present in the space. For instance, the
identifying characteristic associated with the user may be determined prior to the user being within
interactable proximity with the indicia reader, and the positional data may be captured subsequent to
determining the identifying characteristic but prior to the user being within interactable proximity with
the indicia reader.

[0073]1 If the user visited a location within the space that is associated with items in the selected category
{block 606, YES], a first response signal associated with the item may be generated by the processor, at
block 608. For example, the first response signal may include a transmission of item-identifying data to a
host.

[00741 If the user did not visit the location within the space that is associated with items in the selected
category {block 608, NO), a second response signal associated with the item may be generated by the
processar, at Block 610, The second response signal may include an alert signal associated with an item
mismatch. For instance, the alert signal may include a prevention of the transmission of itermn-identifying
data to the host until a release trigger is received at the processor.

[0075] In some examples, the method 600 may include determining whether the user removed an item
from the location within the space that is associated with items in the selected category or not, andfor
whether the user reached into the location within the space that is associated with items in the selected
category or not. In such exampiles, the determination of whether to generate the first response signal or

the second response signal may be further based on whether the user removed an item from the location
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within the space that is associated with items in the selectad category or not, and/or whether the user
reached into the location within the space that is associated with items in the selected category or not.
[0076] Moreover, in some examples, the method 600 may further include determining whether the user
visited another location within the space that is associated with items in a non-selected category of the
plurality of categories. If the user visited another location within the space that is associated with items
in the non-selected category of the plurality of categories, the method 600 may further include providing
an option, via the user interface, allowing the user to change the item category from the selected category
to the non-selected category.

(00771 The above description refers to a block diagram of the accompanying drawings. Alternative
implementations of the axample represented by the block diagram includes one or more additional or
alternative elements, processes andfor devices. Additionally or alternatively, one or more of the example
blocks of the diagram may be combined, divided, re-arranged or gmitted. Components represented by
the blocks of the diagram are implemented by hardware, software, firmware, and/or any combination of
hardware, software and/or firmware. In some examples, at least one of the components represented by
the blocks is implemented by a logic circuit. As used herein, the term “logic circuit” is expressly defined
as a physical device including at least one hardware component configured (e.g., via operation in
accordance with a predetermined configuration and/or via execution of stored machine-readable
instructions) to control one or more machines and/or perform operations of ane or more machines.
Examplas of & fogic circuit include one or more procassors, One Or MOre COProcassors, one or maore
microprocessors, one or more controllers, one or more digital signal processors {DSPs), one or more
application specific integrated circuits {ASICs), one or more field programmable gate arrays (FPGAs), one
or more microcontroller units {MCUs), one or more hardware accelerators, one or more special-purpose
computer chips, and one or more system-on-a-chip (SoC) devices. Some example logic circuits, such as
ASICs or FPGAs, are specifically configured hardware for performing operations {e.g., one or more of the
operations described herein and represented by the flowcharts of this disclosure, if such are present].
Some example logic circuits are hardware that executes machine-readable instructions to perform
operations {e.g., one or more of the operations described herein and represented by the flowcharts of
this disclosure, if such are present]. Some exampie logic circuits include a combination of specifically
configured hardware and hardwars that executes machine-readable instructions. The above description
refers to various operations described herein and flowcharts that may be appended hereto to iltustrate
the flow of those operations. Any such flowcharts are representative of example methods disclosad

herein. In some examples, the methods represented by the flowcharts implament the apparatus
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represented by the block diagrams. Alternative implementations of example methods disclosed herein
may include additional or alternative operations. Further, operations of alternative implementations of
the methods disclosed herein may combined, divided, re-arranged or omitted. In some examples, the
operations described herein are implemented by machine-readable instructions {e.g., software and/or
firmware) stored on a medium {e.g., a tangible machine-readable medium} for exscution by one or more
fogic circuits {e.g., processor{s}}. In some examples, the operations described herein are implemented by
one or more configurations of one or more specifically designed {ogic circuits {e.g., ASIC{s}H. In some
examples the operations described hersin are implemented by a combination of specifically designed logic
circuit{z) and machine-readable instructions stored on a medium {e.g., a tangible machine-readable
medium) for execution by logic circuit{s}.

FZA

(00781 As used herein, each of the terms “tangible machine-readable medium,” "non-transitory
machine-readable medium” and “machine-readable storage device” is expressly defined as a storage
medium {e.g., a platter of & hard disk drive, a digital versatile disc, a compact disc, flash memaory, read-
only memory, random-access memory, etc.) on which machine-readable instructions {e.g., program code
in the form of, for example, software and/or firmware)} are stored for any suitable duration of time {e.g.,
permanently, for an extended period of time {e.g., while a program associated with the machine-readable
instructions is executing), and/or a short period of time {e.g., while the machine-readable instructions are
cached and/or during a buffering process}). Further, as used herein, each of the terms “tangible machine-

o

readable medium,” “non-transitory machine-readable medium” and “machine-readable storage device”
is expressly defined to exclude propagating signals. That is, as used in any claim of this patent, none of
the terms “tangible machine-readable medium,” “non-transitory maching-readable medium,” and
“machine-readable storage device” can be read to be implemented by a propagating signal.

007391 In the foregoing specification, specific embodiments have been described. However, one of
ordinary skili in the art appreciates that various modifications and changes can be made without departing
fram the scope of the invention as set forth in the claims below. Accordingly, the specification and figures
are to be regarded in an illustrative rather than a restrictive sense, and all such modifications are intended
to be included within the scope of present  teachings. Additionally, the described
embodimentsfexamples/implementations should not be interpreted as mutually exclusive, and should
instead be understood as potentially combinable if such combinations are permissive in any way. In other
words, any feature disclosed in any of the aforementioned embodiments/examples/implementations

may be included in any of the other aforementioned embodiments/examples/implementations.
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[00B0] The benefits, advantages, solutions to problems, and any element{s} that may cause any benefit,
advantage, or solution to occur or become more pronounced are not to be construed as a critical,
required, or essential features or elements of any or all the claims. The claimed invention is defined solely
by the appended claims including any amendments made during the pendency of this application and all
equivalents of those claims as issued.

(00811 Moreover in this document, ralational terms such as first and second, top and bottom, and the
like may be used solely to distinguish one entity or action from ancther entity or action without necessarily

reguiring or implying any actual such relationship or order between such entities or actions. The terms

s » i no 2o wo«

"comprises,” "comprising,” "has”, “having,” “includes”, “including,” “contains”, “containing” or any other
variation thereof, are intended to cover a non-exclusive inclusion, such that a process, method, article, or
apparatus that comprises, has, includes, contains a list of elements does not include only those slements
but may include other elements not expressly listed or inherent to such process, method, article, or
apparatus, An element proceeded by “comprises ...a", "has ..a", “includes .37, “contains ...3" does not,
without more constraints, preclude the existence of additional identical elements in the process, method,
article, or apparatus that comprises, has, includes, contains the element. The terms “a” and “an” are

2

defined as one or more unless explicitly stated otherwise herein, The terms “substantially”, “essentially”,
“approximately”, “about” or any other version thereof, are defined as heing close to as understood by
one of ordinary skill in the art, and in one non-limiting embodiment the term is defined to be within 10%,
in another embodiment within 5%, in another embodiment within 1% and in another embodiment within
0.5%. The term “coupled” as used hergin is defined as connected, although not necessarily directly and
not necassarily mechanically. A device or structure that is “configured” in a certain way is configurad in
at least that way, but may also be configured in ways that are not listed.

00821 The Abstract of the Disclosure is provided to allow the reader to guickly ascertain the nature of
the technical disciosure. It is submitted with the understanding that it will not be used to interpret or
limit the scope or meaning of the claims. Inaddition, in the foregoing Detailed Description, it can be seen
that various features are grouped together in various embodiments for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted as reflecting an intention that the claimed
embodimants require more featuras than are expressly recited in each claim. Rather, as the following
claims raflect, inventive subject matter may lie in less than all features of a single disclosed embodiment.
Thus, the following claims are hereby incorporated into the Detailed Dascription, with each claim standing

on its own as a separately claimad subject matter.
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The claims are:
1. A method of item processing within a space comprising:
receiving, at a processor, item-identification data, the item-identification data being based on at
least one of vision data captured by a machine vision component or a user-provided data captured by a
user interface;
receiving, at the processor and via the user interface, input from a user indicating an item
category for the item resuiting in a selected category;
determining, based at least in part on the item-identification data and the selected category, at
least one of:
{i} the user visited a location within the space associated with items in the selected
category; or
(it} the user did not visit the location within the space associated with the items in
the selected category;
responsive to determining {i), generating, by the processor, a first response signal associated
with the item; and
responsive to determining {il}, generating, by the processor, a second response signal associated

with the item including an alert signal associated with an item mismatch.

2. The method of claim 1, wherein the receiving the input from the user indicating the item category
for the item resulting in the selected category includes selecting the item category from a plurality of
categories, sach of the plurality of categories being associated with a same genus and a different spacies

of the item.

3. The method of claim 1, wherein the receiving the input from the user indicating the item category
for the item resulting in the selected category includes selecting the item category from a plurality of
categories, each of the plurality of categories being associated with a same appearance and a different

chemical composition of the item.

4, The method of claim 1, wherein the machine vision component is a component of an indicia

reader.
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5. The method of claim 1, wherein the determining the at least one of further includes (i) the user
visited another location within the space associated with items in a non-selected category, and

wherein the method further includes, responsive to determining (iii}, providing, via the user
interface, an option allowing the user to change the item category from the selected category to the

non-selected category.

6. The method of claim 1, further comprising detecting, at the processor, an identifying
characteristic associated with the user, and
wherein the determining the at least one of {i} or (it} is further based at least in part on the

identifying characteristic associated with the usar.

7. The method of claim &, further comprising:
capturing positional data associated with the identifying characteristic during at least some

duration that the user is present within the space.

8. The method of claim 7, wherein the processor a component of an indicia reader, and
wherein the method further comprises:
determining the identifying characteristic associated with the user prior to the
usar being within interactable proximity with the indicia reader; and
subsequent to determining the identifying characteristic and before the user
being within interactable proximity with the indicia reader, capturing the positional data

associated with the identifying characteristic.

g, The method of claim 6, wherein the identifying characteristic associated with the user includes at
least one of a visual feature associated with the user, an identifier associated with an item carrier operated

by the user, or a mobile device profile associated with the user.

10. The mathod of claim 1, wherein the first response signal indudes transmission of item-identifying

data to a host.

11, The method of claim 10, wherein the alert signal includes a prevention of the transmission of the

item-identifying data {o the host until a release trigger is received at the processor.
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12. The method of claim 1, further comprising determining:

{iv} the user removed an item from the iocation within the space associated with a selected
category;

{v} the user did not remove an item from the location within the space associated with the
selected category; or

{vi} the user reached for an item in the location within the space associated with a selected
category;

wherein generating the first response signal or the second response signal is responsive to the

determination of {iv), (v}, or {vi}.

13, A systemn for item processing within a space comprising:

one or more processors; and

a memaory storing instructions that, when executed by the one or more procassors, cause the
ONe Or more processors to:

receive item-identification data, the item-identification data being based on at feast one of
vision data captured by a machine vision component or a user-provided data captured by a user
interface;

receive, via the user interface, input from a user indicating an item category for the item
resulting in a selected category;

determine, based at least in part on the item-identification data and the selectad catagory, at
least one of:

{1} the user visited a location within the space associated with items in the selected category; or

{ii} the user did not visit the location within the space associated with the items in the selected
category;

responsive to determining (i), generating, by the processor, a first response signal associated
with the item; and

responsive 1o determining (i1}, generating, by the processor, a second response signal associated

with the item including an alert signal associated with an item mismatch.

14. The system of claim 13, wherein the receiving the input from the user indicating the item catagory

for the item rasulting in the selected category includes selecting the item categery from a plurality of
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categories, each of the plurality of categories being associated with a same genus and a different species

of the item.

15. The system of claim 13, wherein the receiving the input from the user indicating the item category
for the item resulting in the selected category includes selecting the item category from a plurality of
categories, each of the plurality of categories being associated with a same appearance and a different

chernical compaosition of the item,

16. The system of claim 13, wherein the machine vision component is a component of an indicia
reader.
17. The system of claim 13, wherein the determining the at least one of further includes {iii) the user

visited another location within the space associated with items in a non-selected category, and wherein
the instructions further cause the one or more processors to:
responsive to determining (ilf), provide, via the user interface, an option allowing the user to

change the item category from the selected category to the non-selected category.

18. The system of claim 13, wherein the instructions further cause the one or more processors to
detect an identifying characteristic associated with the user, and
wherein the determining the at least one of (i} or {ii} is further based at lzast in part on the

identifying characteristic associated with the user.

19, The systam of claim 18, wherein the instructions further cause the one or more processors to:
capture positional data associated with the identifving characteristic during at least some

duration that the user is present within the space.

20. The system of claim 19, wherein the one or more processors are component of an indicia reader,
and
wheresin the instructions further cause the one or more processors ta:
determine the identifying characteristic associated with the user prior to the

user being within interactable proximity with the indicia reader; and
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subsequent to determining the identifving characteristic and before the user
being within interactable proximity with the indicia reader, capture the positional data

associated with the identifying characteristic.

21, The system of claim 18, wherein the identifying characteristic associated with the user includes
at least one of a visual feature associated with the user, an identifier associated with an item carrier

operated by the user, or a mobile device profile associated with the user.

22. The system of claim 13, wherein the first response signal includes transmission of item-identifying

data to a host.

23. The systermn of claim 22, wherein the alert signal includes a prevention of the transmission of the

itern-identifying data to the host until a release trigger is received at the processor,

24, The systemn of claim 13, wherein the instructions further cause the one or more processors to
determine:

{iv} the user removed an item from the location within the space associated with a selected
category;

{v} the user did not remove an item from the location within the space associated with the
setacted category; or

{vi} the user reached for an item in the location within the space associated with a selected
category;

wherein generating the first response signal or the second response signal is responsive o the

determination of {iv), {v}, or {vi}.

25



PCT/US2024/026553

WO 2025/006050

1/6

FIG. 1



WO 2025/006050 PCT/US2024/026553

2/6

FIG. 2




PCT/US2024/026553

WO 2025/006050

3/6

¢ ‘DId
csE—1] Alowap Alowspy - gps
0s&—- (s)J0ssa00.d (s)Jossad0.d — ppE
8r&— | 3[NpOKW 3|NPOW N
uoIIEAUNWWOD uoREAUNWWO) [ T—2ZFE
O0TE~]  aoinsq Jaue) 2Mea BN K _gpe uoneayddy ;
uoneayuapr wayl [ T—#<
~¢cc&
CTE~ suoman Auowapy
0c€E— 9|Npoly
(s)ossa00.q uonedNWWo) [T—87€
U N Aowsp howsy |1 ¢€€
OrE— o] Alquassy | |
Jasq buibew] il
BEET (s)Jossa00.4d (s)ossaoud [~ oce
Japeay epipul
9EE—_| 9INpop BINpON
UoREIUNWIWIO)D uonedIUNWWO) [ N—8z¢ /m
co
PEET (s)J0SUdS (shosuas (| g
90€£~ 3019 UORRIOT PUODRS 301A9Q UONRIOT I8 |_ppg /ccm




WO 2025/006050 PCT/US2024/026553

4/6

400
AN

Apple Detected. Select "Organic” Or "Non-Organic" To Proceed:

4 ) e N

K Organic ) \ Non-O\rganic .

\
402 404

FIG. 4



SRJE|

PCT/US2024/026553

5/6

v80€&

Y
f(J f(J &

OIS
QNS

2]

@@l
A ¢

S ﬁz/\

A
FILNFIANTI

oiuebig-uoN auebig

WO 2025/006050

/ )
$0S z0s N oo



WO 2025/006050 PCT/US2024/026553

6/6
600\

Receive Item-Identification Data Based On At Least One Of
Vision Data Captured By A Machine Vision Component, Or ~g02
User-Provided Data Captured By A User Interface

v

Receive, Via User Interface, Input From User Indicating
Item Category For Item, Resulting In Selected Category [~604

606

User
Visited Location Within
Space Associated With Items in
Selected Category?

Generate First Response Signal Associated With Item  k_gpg

Generate Second Response Signal Associated With Item,
Including Alert Signal Associated With Item Mismatch  [~610

FI1G. 6



INTERNATIONAL SEARCH REPORT International application No.
PCT/US 24/26553

A. CLASSIFICATION OF SUBJECT MATTER
IPC - INV. GO6T 1/00, GO6T 7/00, GOBN 20/00 (2024.01)

ADD.

CPC - INV. GO6T 1/0007, GO6T 7/0002, GO6N 20/00

ADD. .
fing to International P Classification (TPC) hoth national classification and IPC.

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable; search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2022/0318878 A1 (Maplebear, Inc. (dba lnstacai‘t)), 06 October 2022 (06.10.2022), entire 1, 5-10, 12-13, 17-22, 24
- document, especially Abstract and para [0037], [0039], [0060], [0065] and [0086].
Y ] 2-4,11,14-16, 23
Y US 2011/0178802 A1 (VERNAU et al.), 21 July 2011 (21.07.2011), entire document, especially |2, 14

Abstract and para [0069] and [0136]-[0144].

Y US 2019/0147614 A1 (SKIDATA AG), 16 May 2019 (16.05.2019), entire document, especially |3, 15
Abstract and para [0011], [0014] and [0016].

Y US 2021/0012577 A1 (Walmart Apollo, LLC et al.), 14 January 2021 (14.01.2021), entire 4,16
document, especially Abstract and para [0063] and [0155].

Y US 11,132,637 B1 (AMAZON TECHNOLOGIES, INC.), 28 September 2021 (28.09.2021), entire| 11, 23
document, especially Abstract and col 8, In 26-28, col 11, In 50-52 and col 20, In 12-15.

D Further documents are listed in the continuation of Box/C. D See patent family annex.

* . Special categories of cited documents: " “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“D” document cited by the applicant in the international applicatioh “X” document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step

filing date -when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which “Y” document of particular relevance; the claimed invention cannot
is cited to establish the ﬁpub]lcatmn date of another citation or other - be considered to involve an inventive step when the document is
special reason (as specified) . combined with one or more other such documents, such combination

“0” documentreferring to an oral disclosure, use, exhibition or other means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than “&” document member of the same pétent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

25 June 2024 (25.06.2024) ' JUL 24 2024
Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Kari Rodriquez

P.O. Box 1450, Alexandria, Virginia 22313-1450 _

Facsimile No. 571-273-8300 Telephone No. PCT Hel pde$k5 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report

