w0 2017/192826 A1 | 0E 0000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
09 November 2017 (09.11.2017)

(10) International Publication Number

WO 2017/192826 Al

WIPO I PCT

(51) International Patent Classification:
GO5D 1/02 (2006.01) GO01B 11/14 (2006.01)

(21) International Application Number:
PCT/US2017/031018

(22) International Filing Date:

04 May 2017 (04.05.2017)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

62/332,700 06 May 2016 (06.05.2016) US

(71) Applicant: WAL-MART STORES, INC. [US/US]; 702
Southwest 8th Street, Bentonville, Arkansas 72716 (US).

(72) Imventors: JONES, Nicholaus A.; 10702 S. Whitehouse
Road, Fayetteville, Arkansas 72701 (US). TAYLOR,
Robert J.; 1735 South 41st Street, Rogers, Arkansas 72758
(US). VASGAARD, Aaron J.; 6511 South 49th Street,

74

62y

(84)

Rogers, Arkansas 72758 (US). JONES, Matthew A.; 3803
SW Flatrock Avenue, Bentonville, Arkansas 72712 (US).

Agent: KRATZ, Rudy et al.; Fitch, Even, Tabin & Flan-
nery LLP, 120 S. LaSalle Street, Suite 1600, Chicago, Illi-
nois 60603 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,
KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(54) Title: METHODS AND SYSTEMS FOR TRACKING CARTS AND RETAIL PRODUCTS IN A SHOPPING SPACE

112

Cart Path
Evaluation
Circuil

Associate
Electronic o

104, | Device(s) e

Point of Sale
Terminal(s)

100

/106

Cantral

Computer

"y 110

]

FIG. 1

(57) Abstract: In some embodiments, apparatuses and methods are provided herein useful for a retail facility to maintain information
regarding product location, in part, from correlating a shopper's cart path and their purchased items with those of other shoppers. In
some approaches, the methods and apparatuses may determine a cart path for a particular shopping cart by analyzing aisle markers
captured by an image capturing device in the shopping cart, associate that cart path with the purchased items from that shopping cart, and
compare the associated cart path and purchased items with similar information from other customers. In some examples, by comparing
the associated cart paths and purchased items form a plurality of customers, an aisle location of one of the retail items is identified and
the database of aisle locations and retail items may be updated accordingly.
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METHODS AND SYSTEMS FOR TRACKING CARTS AND RETAIL PRODUCTS IN A
SHOPPING SPACE

Cross-Reference To Related Application

{6001} This application claims the benefit of U S, Provisional Application Number

62/332,700, filed May 6, 2016, which s incorporated herein by reference in its entirety.

Technical Field

{0602] This invention relates generally to monitoring in-store activity and retail items.

Backeround

{0003] As a convenience to shoppers, many retal facilities offer shopping carts that
customers can use while they are shopping within the facility. These shopping carts generally
have a basket portion, a handle, and wheels such that the shopping carts can easily be moved
around a retai] shopping facility as users fill the shopping cart with various items they intend to
purchase. Further, modern retail environments often look for ways to further tmprove the customer
experience, such as by providing convenient, ready access to retail products or items. To that end,

aretail facility may find it advantageous to make locating products of interest easier for customers.

Brief Description of the Drawings

{6004} Dhsclosed heremn are embodiments of systems, apparatuses and methods pertaining
to maintaining a database of item locations, i part, from cart path information obtaimed from
cameras in shopping carts. This description includes drawings, wherein:

{6005] FIG. 1 15 a simplified block diagram of an exemplary shopping system
accordance with some embodiments.

{6006] FIG. 2 15 a schematic illustration of a shopping space in accordance with several
embodiments.

{0607} FIG. 3 15 a flow diagram of a method 1n accordance with several embodiments.

{B008] FIG. 4 illustrates an exemplary item location system in accordance with several

embodiments.
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{0009} FIG 5 illustrates an exemplary system for use in implementing systems,
apparatuses, devices, methods, techniques and the like in tracking carts and products in a shopping

space in accordance with some embodiments.

{0010] Elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale. For example, the dimensions and/or relative positioning of some
of the elements in the figures may be exaggerated relative to other elements to help to improve
understanding of various embodiments of the present invention Also, common but well-
understood elements that are usetul or necessary in a commercially feasible embodiment are often
not depicted in order to facilitate a less obstructed view of these various embodiments of the
present ivention. Certain actions and/or steps may be described or depicted in a particular order
of occurrence while those skilled mn the art will understand that such specificity with respect to
sequence is not actually required. The terms and expressions used herein have the ordinary
technical meaning as 1s accorded to such terms and expressions by persons skilled in the technical
field as set forth above except where different specific meanings have otherwise been set forth

herein.

Detailed Description

{0011} Generally speaking, pursuant to various embodiments, systems, apparatuses and
methods are provided herein usetul to determine where a customer visited within a retad facility,
a customer’s pathway through a retail facility, and/or the aisle location of various retail ttems
within the retad facility. Accordingly, the systems, apparatuses and methods permit maintenance
of a database of item locations, in part, from cart path imformation obtained from cameras in
shopping carts and a bist of purchased iterns obtained from point of sale terminals or registers. By
one approach, such an ttem location system includes a database of retail items within a retail
facility and an asle location associated with some of the retail tems, the retail facility having
shopping aisles with aisle markers disposed therein, a plurality of shopping carts with a camera or
image capturing device configured to record the aisle markers by which the shopping cart travels,
and a control circuit coupled to the database and a point of sale termunal in the retail facility or
location. The control circuit configured to detect a cart path for a particular one of the plurality of
shopping carts by receiving the recorded aisle markers from the particular shopping cart and a list

of purchased items for that cart from the point of sale terminal, associating the cart path with the
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purchased items, and comparing the associated cart path and list of purchased items from the
particular shopping cart with similar information from other customers. For example, the control
circuit can compare associated cart paths and purchased items of a plurality of customers. In one
lustrative approach, the control circuit may further identify a particular aisle location of one of
the plurality of retail items based on overlap between the associated cart path and list of purchased
iterns and other customer cart paths and purchased ttems and updated the database to include the

particular aisle location identified for one of the retail items.

[0612] As used herein, an aisle location 1s generally one or more physical locations within
a retatl facility or location where a particular retail item can be found. In some embodiments, the
database includes a plurality of aisle locations for some retail items. For example, the batteries
may be located near the electronics department, 1n a section of the toy aisle, and near home
apphiances, among other locations. In this example, batteries may have three aisle locations stored
in the database of aisle locations and retail products. By one approach, a database may include a
primary aisle location and additional or supplemental aisle location{s}). Further, if the system or
method described herein identifies an aisle location for a retail product in the database for which
no other aisle location mmformation has been provided, the wdentified aisle location may be used as
a primary aisle location. Alternatively, if other aisle locations are saved within the database, an
identified aisle location may be added to the database as an additional location, if one or more

other aisle locations are stored m the database.

[6013] In one embodiment, the shopping system also may include an associate electronic
device that 13 i communication with the control circuit and database and may display the aisle
iocation{s) of retail items when queried. Further, the associate electronic device may receive
mformation from an associate and update the database of aisle locations accordingly. For example,
the associate electronic device may be emploved to add a retail item into the database, add an aisle
location of one of the plurality of retail items in the database, and update at least one of the retail

items or aisle locations associated therewith.

{0614] In addition to aisle locations, the cart path information and list of purchased items
can be analyzed to determine from where a particular purchased item was retrieved. By analyzing
the associated cart path and list of purchased items, the control circuit may identify a likely

retrieval location for a purchased item. As used herein, a purchased item will have only one
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retrieval location from which that particular purchased item was retrieved, but a retail item may
have a plurality of aisle locations where such retail items are located within the retail facility. For
example, while AA batteries may be found in aisles 2, 27, 29, and 30, the AA batteries in a

particular shopper’s cart will have come from only one of those locations.

{0015] In one approach, the system may determine a low shelf supply based upon the
receipt of a number of identical retrieval locations. Further, by one approach, a store associate
may be sent a notification regarding the low shelf supply, such as through the associate electronic

device.

{0016} In one exemplary embodiment, the shopping carts have an image capturing devices
mounted thereto. By one approach, the umage capturing device is a camera configured to capture
or record pictures or video tmages, and it may be mounted to a handle (or other area) of the
shopping cart. To that end, U.S. Patent Application No. 62/348 488, filed June 10, 2016 1s

incorporated herein in its entirety.

{0017] In one approach, the shopping aisles and displays include aisle markers that identify
the aisle 1n which the markers are disposed. Furthermore, in one configuration, the aisle markers
are disposed at predetermined intervals along the shopping aisles. For example, an image or aisle
marker may be disposed every eight feet, every four feet, or even every two feet, among other
configurations.

[0018] In operation, the control circuit may estimate a continuous cart path based on the
aisle markers recorded by the image capturing device and the order of recordation thereof. In
another embodiment, the system estimates a time spent at a particular location along the continuous
path within the retail facility based on the time lapse between recordation of the aisle markers, a

timestamp on the captured 1mages, and/or a recurrence of the same aisle markers.

{0019] In one tllustrative embodiment, when the shopping cart is brought to the point of
sale terminal for checkout, the recorded images of the aisle markers or a listing of the aisle markers
themselves are communicated or transferred from the image capturing device and/or a memory
associated therewith to the control circuit, point of sale termunal, or another device mn
communication therewith. After communicating or transferring the wmmages or information

regarding the aisles markers, the image capturing device or memory associated therewith can be



WO 2017/192826 PCT/US2017/031018

cleared such that the shopping cart may be used by another shopper. By one approach, the timage
capturing device 1s configured to clear the recorded aisle markers after the control circuit has

detected the cart path of the particular shopping cart from the recorded images.

{0020] In one embodiment, the image capturing device primarily captures images of the
aisle markers. In another embodiment, the image capturing device may record images of the aisle

marker and the adjacent shelf space and products thereon.

0021} In another iilustrative embodiment, a retail location or facility is able to maintain
mformation regarding product location, in part, with information gathered from correlating a
shopper’s cart path and their purchased items with those of other shoppers according to a method
described herein. By one approach, the method includes, for example, maintaining a database of
aisle locations associated with retail items, capturing pathway images of aisle markers disposed
within the shopping aisles via an image detection device mounted 1n a shopping cart, receiving
pathway images from the shopping cart at a point of sale terminal, receiving a list of purchased
iterns from the point of sale termunal and associating the purchased items with the pathway images,
identifying a particular aisle location of one of the purchased retail items by comparing the
associated list of purchased retail items and pathway images with other customer pathways and

purchased items associated therewith, and updating the database accordingly.

{0022] By one approach, updating the database mcludes adding a particular aisle location
as an additional aisle location or a primary aisle location if no other aisle location information 13

stored within the database.

{0023] In one embodiment, when a customer 1s interested i where a particular retail item
1s shelved, a store associate may query the database, which may notify the associate of one or more

aisle locations of the itern of interest,

{0024] In addition to aisle locations, the method also may mclude extracting a retrieval
location of at least one of the purchased items by analyzing the pathway 1mage(s) and the
associated purchased retaif stem(s). In this manuner, a low shelf supply may be determuned based
on the extraction of identical retrieval locations a predetermined number of times within a certain
amount of time. This information may be provided to a store associate who can restock the display

shelves.



WO 2017/192826 PCT/US2017/031018

{00285} In addition to providing information about the stock levels of retail products, a retail
location may be of interest when analyzing consumer behaviors within the retail facility. Thus, a
store may be interested in the aisles visited by a customer and the time spent at various aisle
locations. Thus, the method also may include estimating a continuous cart path based upon the
aisle markers recorded by the image capturing device and the time lapse between recordation of
the aisle markers, the repeated capturing of a particular aisle marker, or timestamps of the images

captured.

[0626] By having an updated database of aisle locations associated with the retail items, a
store associate can direct consumers to the locations of particular retail ttems upon request.
Further, by knowing where the purchased ttems are being retrieved from, the store associates are
able to replenish the shelves from which the items were retrieved. Further, if a retail item is not
frequently retrieved from a particular aisle location (such that it does not show up in many different
cart pathways), then a store associate may remove that retail item from that shelf location such that

the shelf space may be repurposed to display different retail items.

{0027] In yet another configuration, an aisle location associated with a retail item may be
removed from the database if 1t 1s only highly infrequently found in pathway images correlating to
the purchased retail items. For example, retail items can be incorrectly shelved or a customer may
decide they no longer wish to purchase an item and may merely remove the ttem from their cart
and place it on a nearby shelf without regard for where the item properly belongs. Thus, when
comparing other customer pathways and purchased ttems, the control circuit may be able to
determine or hughlight outliers and remove them from the database. In one itlustrative approach,
the control circuit may flag an asle location for further consideration by an associate or may
remove it from the database of aisle locations. In one illustrative embodiment, the countrol circuit
may include a tentative aisle location in the database, but may flag this as suspect or may give ita

low degree of certainty.

{0028] As used herein, the shopping carts may include baskets with wheels, flatbed carts,
bins, and handheld baskets, among others that are moved around a retail facility or location.
Further, the retatl facility may be any type of shopping facility or location m which products are
displayed, for sale, and/or distributed at numerous points around the facility such that the customer

travels through the space to retrieve desired products. Further, the facility may be any of a number
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of sizes or formats and may include products from one or more merchants. For example, a facility
may be a single store operated by one merchant or may be a collection of stores covering multiple

merchants such as a mall.

{60291 FIG 1 illustrates a simplified block diagram of an exemplary shopping or item
location system 100, according to some embodiments, which facilitates maintaining a database of
item locations, in part, from cart path mformation obtained from cameras in shopping carts and
lists of purchased items obtained from point of sale terminals or registers within the retail facility.
The ttem location systermn 100 includes a database 110 of a plurality of retail items disposed within
a retail facility and ao aisle location associated with some of the retail items. The database 110
may be queried by an associate electronic device 104 for information on an aisle location for a
particular retail product. In addition, the mformation in database 110 may be compared with
information from the point of sale terminal{s) 102 and the cart pathway information provided to
the control circuit or central computer 106 and possibly a cart path evaluation circuit 112 either
directly or indirectly, such as through a network 108, In some configurations, the network 108
also may provide database 110 and central computer 106 information to a headquarters location
401 (FIG. 4) that maintains information on aisle location information for several retail facilities

and a planogram that provides an mntended or master floor plan and/or aisle location destinations.

{0030] As illustrated 1 FIG. 1, the pomnt of sale termunal{s) 102, the associate electronic
device(s) 104, central computer 106, the database(s} 110, and the cart path evaluation circuit 112,
if present, may be communicatively coupled, either directly or indirectly, such as over one or more
distributed communication networks 108, which may mclude, for example, LAN, WAN, Internet,
cellular, Wi-Fi, and other such communication networks or combinations of two or more of such

networks.

{0031] By one approach, a retail location may have shelves 202 {see FIG. 2) with aisle
markers 208 disposed therein. As used herein, aisles may include both the passageway between
shelves and the passageway between shelves and other structures. By one approach, the aisle
markers 208 are disposed only on one side of the aisle. By another approach, the aisle markers
208 are disposed on each side of an aisle. The aisle markers may be disposed in an alternating

relationship down the aisle, or alternatively, the aisle markers may be disposed continually down
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the aisle directly across from one another. In addition, an aisle end cap or aisle end display may

have aisle markers 208 disposed thereon.

{0032} As used herein, an aisle marker may be anything that the image capturing device
can visually capture, such as, for example, a barcode, a QR code, an alphanumeric image, among
others. The aisle markers 208 may be disposed at any portion of an aisle or shelf. In one illustrative
approach, the aisle markers are disposed at the base of an aisle on an aisle shelf, base, footing, or
another structure associated with the aisle or shelf In another illustrative approach, the aisle
markers are on the floor adjacent the bottom of the aisle shelf. In vet another embodiment, the
aisle markers are disposed on the aisle shelves at a height approximately the same as the height of
the cart handle or other portion of the cart to which the wmage capturing device is mounted. For
example, it the aisle markers are generally disposed at the base of an aisle shelf, the image
capturing device may be mounted at a lower portion of the cart. In one exermplary embodiment,
the image capturing device is focused or directed toward the location of the aisle markers 208
along the aisles. For example, if the aisle markers 208 are generally disposed along the base of
the aisle near or adjacent the facility floor, the tmage capturing device, if mounted on the cart
handle, will be directed downward such that the image capturing device captures wmages of the

aisle markers 208.

{6033} As the cart 204 15 advanced through the retail facility, the camera or image
capturing device mounted thereon captures the aisle markers 208 by which the cart 204 passes. In
addition, the mage capturing device also may capture the order by which the cart 204 advanced
by the aisle markers. In one illustrative approach, the image capturing device may obfain a
timestamp or other identifymg information that allows the control circuit to determine the

progression of the cart and the amount of tume spent at various locations.

{0034] As shown 11 FIG. 2, the cart 204 may advance through a portion of a retail facility
200 via cart path 206, and the central computer 106 may determne the path taken by the shopping
cart 204 by analyzing the aisle markers 208 recorded by the image capturing device mounted on
the shopping cart 204, Further, as discussed below, the images recorded of the aisle markers may
be transferred to the ceniral computer 106 at the point of sale terminal 102, such as when the

shopper is paying for the retail items selected while shopping in the retail facility.
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{0035] In one exemplary embodiment, a shopper has their purchases scanned and pays for
their purchases at a point of sale terminal 102 within the retail facility. At the point of sale terminal
102, possibly during the transactions between the retail facility and the shopper, the images taken
by the image capturing device are transferred to a device that may provide the images to the central
computer 106, etther directly or indirectly, such as through a network 108, Furthermore, the point
of sale termnal 102 provides an account of the purchased items, such as a list, record, catalog, or

index of purchased items to the central computer 106,

[6036] To evaluate the information obtained from the shopping cart (including the
recorded aisle markers) and the retail items purchased at the point of sale termuinal 102, the point
of sale terminal 102, central computer 106, or the cart path evaluation circuit 112 (which may be
provided the captured aisle marker images and the list of purchased items) or similar device may
be configured to associate the purchased items with the aisle markers obtained and the cart path
derived therefrom. Further, the central computer 106 and/or the cart path evaluation circuit 112
may detect a cart path of a particular shopping cart based on the recorded aisle markers for the
particular shopping cart. Then, this cart path (possibly along with the aisle markers themselves)

and the purchased items, may be correlated or associated with one another.

[0037] As used herein, the cart path may include a list of the aisle markers recorded by an
mmage capturing device, and a continuous cart path may further include the order of recorded aisle
markers and possibly time spent at a particular aisle maker, which may be obtamed, for example,

by a timestamp on the aisle marker or a repeated capture of a particular aisle marker.

{0038] By one approach, the central computer 106 and/or the cart path evaluation cureuit
112 subsequently compare the cart path and associated retail ttems with similar mformation {(cart
paths and associated retail items) from other customers. In this manner, the central computer 106
and/or the cart path evaloation circuit 112 may identify a particular location of one of the retail
items based upon overlap between the associated cart path and purchased retail ttems with simular
mformation from other customers and possibly the information in the database of retail items or

another database, such as, for example, a database of cart paths and associated retail items.

{0039} By one approach, a database of cart paths and associated retail items 1s maintained

and each additional data point {cart path and associated retail items) is evaluated in comparison

-9.
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with the database of cart paths and associated retail items. For example, if a customer buys AA
batteries, toilet paper, and a birthday card and the customer’s cart recorded images of aisle markers
i aisles 2, 12, and 33, this information can be compared with other customer information and/or
with a database of cart paths and associated retail items. If this particular customer is compared
with another customer who purchased large athletic socks, potato chips, printer ink, and AA
batteries and this customer’s cart recorded images of aisle markers 10 aisles 2, 15, 16, and 17, both
of these customers appear to have obtained batteries from aisle 2. If the database of retail items
does not previous indicate that AA batteries are located n aisle 2, the database may be updated to
indicate such mformation. By one approach, if the database of retail items does not mclude an
aisle location, the database may be updated to mndicate that this location 15 a primary or additional
aisle location if other aisle locations are stored withun the database. The database also may be

updated to note the recent purchase activity as discussed below.

{0040] Depending on the number of purchased items and aisle markers, the central
computer 106 and/or the cart path evaluation circuit 112 may be able to determune a likely aisle
location, but may not be able to defimitively confirm such an aisle location. In this circumstance,
the database may be updated to indicate a hikely aisle location for a particular retail ttemy. In one

illustrative approach, a level of confidence may be assigned to a likely aisle location.

{0041} In the previous example, in addition to determining or confirming that aisle 2 has
shelf space devoted to AA batteries, the aisle 2 location is the retrieval location of those purchased
AA batteries or the location from which the particular AA batteries purchased by these two
customers were retrieved.  As mentioned above, a purchased retail item typically has only one
retrieval location, but a retail item may have a plurality of aisle locations where those retail items
are located or shelved within the retail facility. Thus, while AA batteries may be found in aisles

. 27,29, and 30, the AA batteries found in the two example carts discussed and compared were
both obtained from aisle 2. Thus, these AA batteries have a retrieval location of aisle 2. In one
dhustrative approach, a store associate may use this information to know when a shelf location 1s
running low on a particular retail item and may require restocking. In short, in addition to
determining an aisle location of retail items, the central computer 106 and/or the cart path

evaluation circuit 112 may also determine a retrieval location of purchased ttems. This information

-10-
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may then be communicated to a store associate, such as, for example, via the associate electronic

device 104 in communication with the network 108,

[0042] As used herein, the image capturing device may include a camera or other image
recorder mounted to a handle or other structure of a shopping cart. By one approach, the camera
15 configure to record pictures or video images of aisle markers. In another illustrative
embodiment, the image capturing device 1s configured to take pictures or images of shelf space
and products on the shelf during customer use. This may be in addition to recording the aisle

markers.

{0043} In one illustrative approach, the recorded aisle markers or images are
communicated or transferred to the point of sale terminal or another device proximate the point of
sale terminal when the customer 15 payving for the retail wtems collected throughout the retail
facility. By one approach, the shopping cart has wireless transmission capabilities that permut a
quick transfer to the central computer 106 Further, once the images or aisle markers are
transterred, the memory of the images on the shopping cart can be cleared such that a new shopper

can begin using the shopping cart, which will record the new user’s cart path and aisle markers.

{0044] Referring now to FIG. 3, a process 300 for locating and monttoring items within a
retail facility according to some embodiments discussed herein 1s illustrated.  The method 300
mcludes, for example, maintaining 302 a database of aisle locations associated with retail ttems

and capturing 304 pathway images ot aisle markers disposed within shopping aisles.

[0045] By one approach, pathway images of aisle markers are received 306 from the
shopping cart at the point of sale terminal. The process 300 further mcludes recetving 308 a hist
of purchased retail stems from the point of sale terminal and associating the hist of purchased retail

items with pathway images.

{0046] In step 310, the process 300 wdentifies a particular awsle location of a purchased
retail itermn by comparing the associated list of purchased retail items and pathway mmages with
other customer pathways and purchased items associated therewtth. As discussed above, by one
approach, this comparison may be made by comparing a customer data point with a database of

other customer pathway images and purchased items.

-11 -
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{0047] Further, after identifving 310 an aisle location, the process 300 may update 312 the
database of aisle locations according to the particular aisle location identified by comparing the
purchased retail item and pathway images with similar information from other customers. By
updating 312 the database of aisle locations, the database may be updated to include a primary or
additional aisle location if an asle location is already present in the database. In another
embodiment, updating 312 the database may include removing a stored aisle location from the
database if the store aisle location 1s very infrequently found in the pathway 1mages and purchased
items. For example, if a retail product 1s picked up from a location where it 15 not typically shelved
{such as when a customer removes an item from their cart but does not re-shelve the item from
where it was nitially retrieved), the database may have been updated with tnaccurate information
and these naccurate aisle locations may be removed from the database based on the frequency of

the aisle or retrieval locations received at the point of sale terminals.

[0048] In step 314, the process 300 may further mclude notifying an associate of one or
more aisle locations for a particular retail stem. This may be facilitated via an associate electronic
device 104 that may permut an associate to query one or more databases 110 of retail ttems. The
associate electromic devices 104 also may permit a store assoctate to manually mput an aisle
location for a retail itern. For example, if a store associate sets up a seasonal display that included
outdoor holiday hights and extension cords, the store associate may update the database 110 1o

indicate that the holiday lights are extension cords are now found in the seasonal display.

[0049] In one exemplary approach, the method 300 further includes extracting 316 a
specific retrieval location of at least one of the purchased items by analyzing the associated
purchased retail tems and pathway images. Furthermore, the method 300 also may mnclude
determuning 318 a low shelf supply based on that information. For example, a low shelf supply
may be determined based on the repeated extraction of the same retrieval location for a particular
item. In this manner, if an identical retrieval location for a particular retail tem is obtamed or
extracted a predetermined number of times, the central computer 106 may notify a store associate

about the issue such that it can be addressed by restocking the retail item.

{0050} In step 320, the method also may nclude estimating a continuous cart path based
upon the aisle markers recorded by the image capturing device and the time lapse between

recordation of the aisle markers, repeatedly capturing an aisle marker, or a timestamp on the

-12 -
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images captured. This may be of particular interest when creating or modifying a store layout or
planogram. For example, if' a particular display 1s attracting a significant amount of interest, the
store may decide to place this display in an area that will drive traffic through other aisles of

potential interest.

{0051] FIG. 4 illustrates one exemplary item location system 400 with an item location
server 406 {that may analyze and store information about retail products within the retail facihity)
and 15 i communication with a point of sale terminal 402 and/or shopping carts 404, As suggested
above, store information about locations of retail products located n a store’s tem location server
406 may be communicated to a central planner or headquarters 401, which also may be n
communication with other similar such store servers 406 from other retall locations. By one
approach, the headquarters 401 that coordinates with several retail facilities may have a database
420 of aisle locations within different retail locations and also a planogram 422 of where the
headquarters 401 intends the retail iteros to be shelved mn the various retail facilities. In this
manner, the headquarters 401 can analyze the actual shelf location of retail items found in the
database 420 and compare it with the planogram 422 to determine how accurately the associates

at a given store or retail facility are organizing the facihity.

[0052] As illustrated in FIG. 4, the ttem location server 406 may include a database of aisle
focations 410, a database of information received from the point of sale termnals 414, a database
of pathway nformation 416, and a database of image mformation 418, which may be of particular
mierest if the mmage capturing devices records or takes mmages of shelf space and product
placement on the shelves. Though item location server 406 1s iflustrated as having these databases
within the item location server 406, these databases also may be stored outside of the server 406

and merely 1 communication with server 406,

[{B053] In addition to a variety of databases, the item location server 406 also may provide
image analysis 424, pathway and purchased retail item association 426, pathway determination
428, and/or comparison of different customer’s associated pathways and purchased retail items
430. Though item location server 406 is illustrated as providing these capabilities, these also may

be provided by other servers or devices in communication with the item location server 406,

- 13-



WO 2017/192826 PCT/US2017/031018

{0054] The methods, techniques, systems, devices, services, servers, sources and the like
described herein may be utilized, implemented and/or run on many different types of devices
and/or systems. Referring to FIG. 5, there 1s illustrated a system 500 that may be used for any
such implementations, m accordance with some embodiments. One or more components of the
system 500 may be used to implement any system, apparatus or device mentioned above or below,
or parts of such systems, apparatuses or devices, such as for example any of the above or below
mentioned item location system 100, central computer system 106, point of sale terminal{(s) 102,
associate electronic device(s) 104, cart path evaluation circuit 112, database 110, ttem location
system 400, parts thereof, and the ke, However, the use of the system SO0 or any portion thereof

is certainly not required.

[B0S5] By way of example, the system 500 may include one or more control circuits 502,
memory 504, and input/output (/O) interfaces and/or devices 506, Some embodiments further
include one or more user interfaces SO08. The control circuit 502 typically comprises one or more
processors and/or microprocessors.  The memory 504 stores the operational code or set of
instructions that is executed by the control circuit 502 and/or processor to mmplement the
functionality of the item location system 100, central computer system 106, point of sale
terminal{s) 102, associate electronic device{s) 104, cart path evaluation circust 112, database 110,
the item location system 400, parts thereof, and the like. In some embodiments, the memory 504
may also store some or all of particular data that may be needed to maintain a database of aisle
focations associated with retail items located within a retail facility, capture pathway images of
aisle markers disposed within shopping aisles, receive the pathway images from the shopping cart
at a point of sale terminal, receive a list of purchased retail items from the point of sale terminal
and associating the list of purchased retail items with pathway images, identify a particular aisle
location of one of the purchased retail items by comparing the associated list of purchased retail
items and pathway tmages with similar information from other customers, and/or update the
database accordingly.

{0656] It 1s understood that the control circuit 502 and/or processor may be implemented
as one or more processor devices as are well known in the art. Similarly, the memory 504 may be
implemented as one or more memory devices as are well known 1n the art, such as one or more

processor readable and/or computer readable media and can include volatile and/or nonvolatile
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media, such as RAM, ROM, EEPROM, flash memory and/or other memory technology. Further,
the memory 504 is shown as internal to the system 500; however, the memory 504 can be internal,
external or a combination of internal and external memory. Additionally, the system typically
mcludes a power supply (not shown), which may be rechargeable, and/or it may receive power
from an external source. While FIG. 5 illustrates the various components being coupled together
via a bus, it is understood that the various components may actually be coupled to the control

circutt 502 and/or one or more other components directly.

[0057] Generally, the control circuit 502 and/or electronic components of the system 500
can comprise fixed-purpose hard-wired platforms or can comprise a partially or wholly
programmable platform. These architectural options are well known and understood in the art and
require no further description here. The system and/or control circuit 502 can be configured (for
example, by using corresponding programming as will be well understood by those skilled in the
art) to carry out one or more of the steps, actions, and/or functions described herein. In some
mplementations, the control circurt 502 and the memory 504 may be mntegrated together, such as
in a microcountroller, application specification integrated circunt, field programmable gate array or

other such device, or may be separate devices coupled together.

{0058] The IO mterface 506 allows wired and/or wireless communication coupling of the
systern 300 to external components and/or or systems. Typically, the VG mterface 506 provides
wired and/or wireless communication {e.g., Wi-Fi, Bluetooth, cellular, RF, and/or other such
wireless communication), and may nchude any known wired and/or wireless mterfacing device,
circutt and/or connecting device, such as but not himited to one or more transmitter, receiver,

transceiver, ete.

{B8039] The user mnterface 508 may be used for user input and/or cutput display. For
example, the user mterface 508 may mnclude any known mput devices, such one or more buttons,
knobs, selectors, switches, keys, touch mput surfaces, audio mput, and/or displays, eic.
Additionally, the user mterface 508 include one or more output display devices, such as lights,
visual indicators, display screens, etc. to convey information to a user, such as but not limited to
customer information, shopping lists, available items, requested items, product orders, product
mformation, communication information (e.g., text messages, emails, etc.}, status information,

notifications, errors, conditions, and/or other such information. Similarly, the user interface 508
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in some embodiments may include audio systems that can receive audio commands or requests
verbally issued by a user, and/or output audio content, alerts and the like.

{0060} Those skilled in the art will recognize that a wide variety of other modifications,
alterations, and combinations can also be made with respect to the above described embodiments
without departing from the scope of the invention, and that such modifications, alterations, and

combinations are 1o be viewed as being within the ambit of the inventive concept.
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CLAIMS

What 1s claimed 1s:
1. A shopping system comprising:

a database of a plurality of retail items disposed within a retail location and an aisle location
associated with some of the plurality retail tems;

a plurality of shopping aisles within the retail location and aisle markers disposed within
at least several of the plurality of shopping aisles;

a plurality of shopping carts, each of the plurality of shopping carts having an image
capturing device attached thereto, the image capturing device configured to record the aisle
markers by which the shopping cart travels during customer use; and

a control circuit coupled to the database and at least one point of sale termmnal m the retail
location, the control circuit configured to:

detect a cart path for a particular one of the plurality of shopping carts by receiving
the recorded aisle markers from the particular shopping cart;

receive, from the point of sale termunal, a hist of purchased stems from the particular
shopping cart and associate the list of purchased ttems from the particular shopping cart
with the cart path for the particular shopping cart;

compare the associated cart path and list of purchased items from the particular
shopping cart with other customer cart paths and purchased items associated therewith;

identify a particular aisle location of one of the plurality of retail items based on
overlap between the associated cart path and hist of purchased items and other customer
cart paths and purchased items associated therewith; and

update the database of the plurality of retail ttems to mclude the particular aisle

location identified for the one of the plurality of retail items.

2. The shopping system of claim 1 wherein the database includes a plurality of aisle locations for

some of the retail items.
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3. The shopping system of claim 2 wherein the control circuit is further configured to update the
database to include the particular aisle location identified as an additional aisle location or a

primary aisle location if no other aisle location 1s stored within the database.

4. The shopping system of claim 1 wherein the control circuit 1s further configured to analyze the
associated cart path and list of purchased tems for the particular shopping cart and determine a

retrieval location for at least one of the purchased items.

5. The shopping system of claim 4 wherem the control circuit 15 further configured to identify a

likely retrieval location for at least one of the purchased items.

6. The shopping system of claim 4 further comprising an associate electronic device
communication with the control circuit and database, the associate electronic device configured to

display the aisle location of the retail items.

7. The shopping system of claim 6 wherem the associate electronic device 1s further configured
to update the database mncluding at least one of' adding a retail ttem nto the database, adding an
aisle location of one of the plurality of retail items, and updating at least one of the retail items or

the aisle location associated therewith,

& The shopping system of claim 6 wherein the control circuit 1s further configured to determine
a low shelf supply based upon receipt of a predetermined number of identical retrieval locations

and send the associate elecironic device a notification of low shelf supply.

9. The shopping system of claim 1 wherein the aisle markers are disposed at predetermined

mtervals along the shopping aisles.
10. The shopping system of claim 9 wherein the control circuit 1s further configured to estimate a

continucus cart path based on the aisle markers recorded by the image capturing device and an

order of recordation.
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11. The shopping system of claim 10 wherein the control circuit is further configured to estimate
a time spent at a specific location along the continuous cart path based on time lapse between

recordation of the aisle markers or repeatedly capturing a particular aisle marker.

12, The shopping system of claim 1 wherein the image capturing device comprises a camera

mounted to a handle of the shopping cart, the camera configured to record pictures or video images.

13. The shopping system of claim | wherein the recorded aisle markers are cleared from the image

capturing device of the shopping cart after detection of the cart path by the control circuit.

14. The shopping system of claim 1 wherein the image capturing device 1s configured to record

shelf space and product placement on the shelf space during customer use.

15, A method of locating and monitoring items within a retail location, the method comprising:

maintaining a database of aisle locations associated with retail items located within the
retail location;

capturing, through an image detection device mounted m a shopping cart, pathway images
of aisle markers disposed within at least several of a plurality of shopping aisles within the retail
location;

recetving the pathway images of the aisle markers from the shopping cart at a point of sale
terminal;

recetving a list of purchased retail items from the point of sale terminal and associating the
list of purchased retail items with the pathway images;

wdentifying a particular aisle location of one the purchased retail items by comparing the
associated list of purchased retail items and pathway images with other customer pathways and
purchased items associated therewith; and

updating the database according to the particular aisle location of the purchased retail item
identified by comparing the associated list of purchased retail items and pathway images with other

customer pathways and purchases items associated therewith.
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16. The method of claim 15 wherein updating the database comprises adding the particular asle
location as an additional aisle location or a primary aisle location if no other aisle location

information s stored within the database.

17. The method of claim 15 further comprising notifying an associate of a plurality of asle

iocations for one of the retail items.

18, The method of claim 15 further comprising extracting a retrieval location of at least one of the

purchased items by analyzing the associated purchased retail items and pathway images.

19. The method of ¢laim 18 further comprising at least one of;

determining a low shelf supply based on the extraction of identical retrieval locations a
predetermined number of imes in a predetermined amount of time; and

removing a stored atsle location from the database if the stored aisle location 13 infrequently

found in pathway images correlating to purchased retail items.
20. The method of clamm 15 further comprising estimating a continuous cart path based upon the

aisle markers recorded by the image capturing device and the time lapse between recordation of

the aisle markers or repeatedly capturing a particular aisle marker.
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