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FIG. 1

(57) Abstract: A method and system create, on a portable electronic device, a real-time graphical view of an m-store product display
that pinpoints the location of one or more target products on the product display. The graphical view is generated by capturing mer -
chandise display data, such as a video feed of the m-store product display, and processing the data to detect the one or more target
products based on predefined product recognition criteria uniquely associated with the respective target products.
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INGSTORE PRODUCT DETECTION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION

3 {8881] This appHeation claims the benefit of priority to LS, Patent Application
Serial No, 13/693,126, Hled on Decemsher 4, 20172, which 15 mcorporated by
reference herein in its entivety.

TECHNICAL FIELD
{88621 Example embodiments of the present appheation gonerally velate to data
10 processing techndques. More specifically, the disclosure deseribes a techrique

N

for automated detection of one or mwore target producis i 2 brick-and-mortar

store where a customer is physically present.

BACKGROUND

{88831 Shoppers sometimes find o difficult to find particolar prodocts in

Loy

physical brick-and-mortar sales outlets, such as retail siores. It is a feature of
moedern-day stores, particularly rotail stores such as supermarkets and
bypermarkets, that a vast variety of products and product varands is offered,
typically ;:wovid o by g ymulitiude of different brands and in ditferent

guantitics/sizes.

20 {H884] In stores where products are provided for customer-colioction on in-store
displays (e.g., on display shelving that flank shopping atsles), shoppers in

general, and sporadic shoppers in particular, struggle to identify particular
products on thetr shopping Usis among the many avallable products that are
sinnitancously visible

28 {HB0S8T In thas disclosure, “store” means a realbworld establishment where

merchandise is sold, usually at a rotail basis, “To-store” vefers i«

o
o
o
=
=
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z
=
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i

someone being physically present at & customer/merchandise tnderface where

merchandise products are displayved or presented for collection by shoppess,

[

regardless of whether or not the produet display s tndoors, An “inestore product

I

dispiay” may thus include an outdoor stali {e.g., st a mall or a fleamarket), and

5., gardening secfion

)

may also mehude outdoor portions of the releve

of a

(2]

supermarket).
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BRIEF DESCRIPTION OF THE DRAWINGS

{8886} In the following detailed description of example embodiments of the
disclosed subject matter, reference is made to the accompanying drawings w
form a part hereof, and in which is shown, by way of illustration only, specific

1 1 ,

grbodiments i which the disclosed subiect mattor may be practiced. Histobe

¥

understood that other embodiments may be vtilized and stroctora! changes may
be made without departing from the scope of the disclosed subject matter. o the
drawings:
[8087] FIG. 1 1 a schematic view illustrating an example embodiment of a
14 portable elecironic device configured to provide mutomated n-store product
detection.
BHO8Y FIG. 2 15 a schomatic block disgram of an automated in-store product
&
detection system, according to an example embodiment.

{8889 FIG. 3 13 2 schomatie block diagram of one or more product detection

"
Loy

application{s}, in accordance with an example embodiment.

[8018] FIG. 4 s a schematic network diagram depicting a notwork syston,
according to one embodiment, baving a cHent-server architectore configured for
exchanging data over a network,

{B01Y] FIG, § 15 a scheomatic block diagram of a mobile device configured to
20 provide sutomated in-siore product detection, according 10 another example

ernbodiment.

a-«

{8861] FIG. 6 15 a flow disgram of an example method for antomated in-store
product detection,
{8812] FIG 7 shows a disgrammatic representation of muaching in the example

25 form of a computer systom within which a set of wtroctions may be executed o

P .

cause the machine to perform any one or moere of the methedologies discussed

DETAILED BESCRIPTION

{8813} An example embodiment of the present disclosure describes data

Lo
R

processing techaigues that comprise agtomatically recognizing a product of
interest inoan image captured by a mobhile edectronte device tnoa store, and
displaying on & screen of a mochile clectronic device an sugmented view of the

fmage m which the product of fnverest 18 highlighted or pinpomted.

)
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{B014] FIG. 1 s a schematic view of an example estore product detection

i the example form of a

system 100 coraprising a portable electronic device

1 3

mobile phone 102 having k

rege

ardware and software components that enable it to

fucilitate m-store discovery of one or move target prodocts, FIG. 1 also shows an

3 example in-store product display 104 of a retail outlet in the exampls form of a

bypermarket retatl stove 108,

{B918] In-store product display 14 comprises product shelving on which

~ o

multiple products 112 are displayed for collection by shoppers, e.g.. by manual

removal and placernend of desired products 112 18 8 shopping trolley or shopping

it hasket. Note that the ferm “product” herein means s parficular type, brand,

3
i

and/or size of morchandise, while mdividual instances of a product may be

referred to 88 “product Hems.” A plurality of identical prodoct items clustered

A

together 1o the prodoct display 184 may therefore be described as comprising 2

sigle produsct 112

/\

18 {8816} A customer may craploy the mobile phone HI2 to astomatically detect

e of more targat products 116, In one exanple embodiuent, the moebile phone

"

102 may be used to provide, on & screen 126 of the phone 1972, 8 graphical view

in the example form of an avgmented reality view 124 in which video content

captured by a camera 218 {see FIG, 2) itegrated 1o the phone 102 is angmented
26 {0 pinpoint the one or vore target products 116, The augmsﬂmd reality view 124

may, for example, melade a location ndicator 128 with an onesereen location

m
(9]
0
E

that coincides with respective on-screen locations of the one oy more farget
prodects 116, In the example esbodiment shown in FIGL 1 the location

wndicator 128 conprises a usor interface eloment in the forom of a bighlight box

25 around each identified farget product 116, In some embodiments, a single
location indicator (e.g., a single highlght box) may ndicate waltipie product
ftens of the target product 112, for exampie encompassing the multiple product
ftenw. In other embodiments, a separate location fodicator may be provided

coincident with each detected instance or o of the tavget product 116, In the

38 exarple embodiment HHostrated in FIG. 1, however, a single location indicator

128 s displayed arcund only one of & plurality of detected #eres of the targey
product 116,
{8017 The functionalities provided by the augmented reality view 124 enables a

pser to walk alongside the fu-store product display 104, scanming the display 114

(&)
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with the phone’s camera 218, viseally monitoring the phone screen 12{ for
indication of automated detection of the one or raorg target products 116 by on-
screen presentation of the location indicator 128, In some embodiments, the

piw;‘;a 102 may generate an sudible alert when atarget product H6 is detected.

e &

erabodiments, the phone 102 may capture and display still

"

hotographs, instead of or in addition o augmented reality

igital p

video content.

{BG19] Automated detection or recognition of the one or more target products

i

& may comprise processing image information captured by the camera 215 of

[

18 phone 102, 10 recognize or identify a visual mdicator unigquely identifving cach
of the one or move farget products 116, Such a visoal jndicator may, for example,
comprise a visoal product code, sach as a barcode 132, carvied by product

¥

sase, video content or other nage information captured by

,.,1

packagiog. lns

Gﬁ

2. Insuch

the camera 215 may be processed 1o idendtfy predefined barcodes 132 unigue o
18 the target products 116,
{H828] Instead, or 1o addifion, the visual tndicator(s) may comprise visual

"

aftribuies of the product packaging 134, such as frade dress clomants 140 vnigue
to respective products 12, In such instances, digital image mformation capiured
by the phone 102 may be processed to identify, for example, a brand image,

,

26 product image, brand name, product name, goneral packaging design fayout, or

2

et

1,
1

foms

e B

e

3

jis

ce, prined on the product packaging 136 and uniquely associated with i
particutar product 112,
{$821] In othor embodiments, amtomatically detecting the one o more farget

products 116 may comprise capturing wircless identifier signals produced by the

]
s

respoctive products 112, e.g. comprising radio fregueney identification (REI

signals produced by respective RFID tags of the prodacts 112, 1o such case, the
phone 132 may include an REID reader that may scan the to-store product
display 104 at g closor distance than is the case when visusl scanning
performed by use of the camera 215 of phone 102

36 {B822) Recogrition criferia on which avtomated product detection s based (e.g

S

the above-described barcodes 137 or trade dress eloments 148) may be provided

i the phone 102 betore shopping s commenced. The customer may, for

st

example, provide textual input to identity the one or more target products 116

Based on the textual inpud, the product recognition criteria may be obtaimed from

~
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a prodoct database associated with the store 108 {see FIG. 23 In one example,
product recognition eriteria may be provided over a publicly accessible network,
such as the Toternet, for exanple from a store webstie. Instead, or in addition, the
phone 102 may communicate with a store computer system {see FIG. 2} o
3 retrieve for access the necessary product recogaition criteria for the one or more
arget products 116,
{8823} Instead of identifying the target products 16 by textoa! mput {ov in
addition thereto), the customer may specify target products 116 through the wae
of the phone’s camera 215, for example by scanning one or more barcodes 132
18 f the target products 114, and/or gonerating a search guery that jncludes 8
search image w the form of a digital photograph of an itew of cach target
product 116, For example, before going to the store 108, the customer way
consuilt a booklet, brochure, website, or other lteratore that Hsis prodocts

available at the store 108 togethor with their respective barcodes 1372, and may

18 scan the barcoedes 132 of the desired target products 116, Thereafter, at the store
108, the target products 116 thus wlentified roay sotomatically be detected by the

phone 1072 when the user scans the in-store produoct display 104 with the camera
215 of phone 132,

24} In some crobodiments, processing of merchandise display data captured
8834} In some embodiments, processing of merchandise display d aptt

26 by the phone 102 {o.g., mage mformation captured by the camers 215, or

wireless signal information) may be processed at a separate processor with
which the phone 102 is b communication, with results of the processing being

comtrnunicated to the phone 102 for display to the shopper,

FEATURES OF VARIOGUS EXAMPLE EMBODRIMENTS

fem and method,

23 {8928] As exomplified by the above-discussed example sy
varions embodiments may be realized. These include a mothod that comprises

receiving merchandise display duata captared by a portable clectronie device at a

store, the merchandise display data lndicating physical presence of multiple

products on a product display at the store: in an autorpated operation using one
30 or move progessors, defecting a target product among the multiple products on

the 1n-store product display based on the merchandise display dats; displaying a

graghical view of at least a part of the irestore product display ona screen of the

X

D
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portable electronic device; and providing as a part of the graphical view a
focation indicator that mndicates an on-serecn position of the target product,
{H826] To this end, an example product defection systent cComprises a recetver
modale to veceive the merchandise display data, a product locator yoodule to

3 detect the target produet, a display module to display the graphical view, and an
mmdicator module 1o provide, inthe graphical view, the location indicato
coincident with the target product.

{88277 Display of the location tndicator is not merely to commumicate to a user

of the portable electronic device that the target product is present i a targeted
it zone of the in~store product display, but it indicates the position of the sarget

produet on the m-store product display relative to the physical geometry of the

bl

m-store product display from the perspective of the portable clectronic device,

rae

refative to other products visible in the graphical depiction, and/or velative to a
field of view of a camers of the portable electromic device, such that no further
18 visual searching for the product by 2 user of the portable electronic device 8
needed {0 pinpoint the target product among the multiple producis on the in-store
product dispiay.

{8028] The merchandise dsplay data may be captured by a customer carrving

the portable electronic device {e.g., a mobile phone, a tablet PC, or wearable

26 clecivonics such as smart glasses with camers and display capabilities, or the
fike) while the customer 1S at a store 1n which the product display s located,

$829] In some smbodiments, the receiver modude comprises a data capturing
2 ) e

arvangement provided by the portable electronic device to capture the
merchandise display data originating from the in-store product display, for

25 example by capturing one or more images of the product display, or by recetving
RFID signals from respective products on the prodoct display. The receiver
moedale way be configured to capture the meorchandise display data from within
viewmg proximity of the in-store produoct display, ¢z, being &t & distance from
the product display such that ditferent products on the product display are

38 visually distinguishable.

{H838] Processing of the merchandise display data to locate the farget product
may be performed at the postable elecivonic device. Instead, or in addition, the
merchandising display data may be communicated via a distributed network

such as the Internet to a remote or off-site processor {o.g., an ondine server) that



18

1§

26

]
s
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provides target produet identification andfor location services to a muoltitude of
portable electronic devices.

{88311 Doteoting of the target product may thes 1 sone embodiments conyprise
processing the merchandise display data onboeard the portable clectronic devige
fo tdeotify one or more product recognition oriteria for the target product in the
merchandise dispiny data. 1o other enbodumends, the systont may be provided
offestie, remote from the portable electrondc device. In such ombodiments, the
receiver module may be configured {0 receive merchandise display data fe.g
captured traage data or captured sigoal data) from the portable electronic device,

the display module and the tndicator module being configured to gonerato

display data based on resubs of processing of the merchandise display data by
the product focator module, and to transmit the display data to the portable
elecivonic device 10 crable display of the graphical view together with the

¥ ne i ST Jg PRI N N o . 2y - g

location mdicator on the scroen of the portable clectronic dovice.

{BE32] As proviously described, some embodiments compirise capturing image
information by use of an onboard camera of the porteble clecivonic device, the
wnage mformation representing an image of ot least part of the in-store product

display, to provide the merchandise dispiay data. o such cases, the detecting of

£

the target product may comprise processing the image nformation to recognize 6
wmdicator that is unigue o the target product.

{8033} The visual indicator may comprise one or more frade dress clements of a
packaging of the target prodoct andfor 3 visual product code carried on the target
prodoct.

{8034] The method may comprise capluring video content at the portable
electronte dovice, in which case providing the graphical view may comprise
displaying a video image based on the captured video content, the video image
showing at feast part of the ta-store product display subsiandially 1o real time

fogether with the location mdicsior, 10 continuously mndicate the on-screen

e

position of the target product m the video image.
{H835] In some embodiments, capiuring the merchandise display data may

COMPrise recoiving respective wireless identifior signals from the multiple

;:wos’iims the identifving of the product recogrution oriteria comprising

mals as being 8 anigue dentifier

e
j
[y

dentifying a particular one of the identitier sig

oy
/

signal of the target product

B

PCT/US2013/073193
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{8836] One or more product recogrition eriteria that define one or more unigue
product sitributes of the target product may be received at the portable eloctronic
device, detection of the warget product being based on the product recognition
eriteria. The unigue attribute may comprise a product code that uniquely
3 identifics the target product. The product code roay be contained in the

merchandise dispiay data, for exanpie as 3 scanned visual barcode, or as a code
carvied by a wireless signal, such as an BFID dag code. Instead, or in addition,
the product recognition eriteria may comprise definition of one or more visgal
characteristios or visual indicators, such as trade dress elemenis, that are

it uniquely ciated with the target product,
{8837 The morchandise display data may inchude store mapping identificrs or

tags that indicate an

rae

n-store position, and/er that may be uniguely mapped to a
particelar in-store location, RFUD signals produced by or in association with
rospective products nay, for example, include a focation code that is unigquely

18 associated with the particular display, for exampie being mapped to the
particular display in wapping information under central adminisiration by a store

N b

compmuer systom. Instead, or in addition, visual location tags may be placed in

the product display, in wiich case the particudar location at which a digital

photograph of a product display was taken can be established by processing the

24 resuliant image data to identidy the unioue visual location g, fn an example, the

visual location tags may be eolor-coded and mway be Eargdy stred (relative, ¢

Fe)

3
&7
g

to product barcodes or visgal product codes), to facilitate ready and accurate

wtion of the location tags in digital photographs taken ai & distance

b=

oprtical reg

3

frome the produet display broadly similar to that at which a browsing shopper

25 would typically view the product display.
{88387 A scarch query for the target product may be submitted by the customer
{c.g., being fransraitted {0 & store computer sysiera), the product recognition
criteria being recoived by the portable electronic device from the store comyputer
system responsive o the search query.

3G {BH439] In mstances where a consumer has insufficient information on which i

AR

hase agtomatic rocogaition of the target product (o.g., where recogniiton of the

<

target product 18 1o be performed with reference to a product code 1o which the

congimer does not have inonediate access) a search query may be submitied to

4

the store comaputer systom for processing of the scarch query to idenitfy the

[o:a)
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target product in a product database forming part of the store computer system,
U or more uuigee atiributes of the target prodoct may thea be retrieved from
the product database, and roay be fransmitied 1o the portable electronic device as
the product recognition criteria. The search qoery may comprise textual search
3 content and/or image content,
{8048} The consumet may thus, for example, take a picture of & sample product
wem of the farget prodhict or its packaging (0.2, 8 previously purchased product
tem) aned may submit the search pictare to the store computer system. In such
case, the store computer systom may perfora an image-based search to identit
18 the target product, o refvieve from 18 product database the one or more unigque
product atiributes that may sorve as the product recognition oriteria. Such
produet recogrntion eriteria lookup may not enly facilitate agtomaied in sitg
product recoguition based on storg-specific product codes (In which case the
consumer need 0ot concarn herself with store-specific product mformation), but

18 way also serve to prowote ambodatory product scarching based on up-to-date

{8843] For oxample, o mstances where the umigue product ativtbute 18 a visua

5

indicator such as trade dress elements of the target product’s packaging

congumer access (via the poriable electronic device) to a product database of the

26 gtore compiter system may cnable the consumer 1o porform autorsated scarching

for the target product based on s photograph of a sample target product ey
having cutdated packaging, or that is in a size or volume that s not in stock in
the store. Some embodirnents of the systom may thus provide for generation of

ki

sgarch queries that comprise a search mage, for exampie by use of the portable

24 electronie device’s camera,
{8042} The search image may thus in some instances defing the one or more

gaigue product am‘i‘bms—:‘s, so that, for example, a picture of & sample ftem of the
target product takon with the porteble electronic device’s camaera may serve ag
sufficient product recognition ertteria. In other embodiments, the search tmage
38 may be submitied to the store computor system for retrieval of product
recognition criteria from the store’s product database.
{88431 The scarch guory may comprise a visual prodoct code umiqee to the

target product. In such cases, creation of the search query may be by scanning an
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instance of the visgal product code by use of the onboard camera of the portable
glectronic device.
{80d4] Multiple target products may simubtancously be the subiect of automatic

detection. b osuch cases, the

a-«

N0 OF more

product recognition criteria for a

(4

[}
]

3 shopping st coraprise a plurality of target products. When a phlurality of target
products are insuch instances sinutancously detected fo a target 7one captured
by the camers, a vespective loeation indicator for each of the phwabity of target
products that are identified way be provided tn the graphical view.

{#45] Some embodiments roay provide for automated cooperation between a

18 horoe pantry systers and the portable elecivonic device, o automatically oreste 3
shopping Het and dowsload the shopping Hst to the portable electrome device
The method may thus comprise receiving the one or more product recognition

criteria for the shopping list from a home pantry system of a user of the portatle
electronic device,

18 {8846} Some example erobodiments may therefore comprise monitoring stock
fevels of products in the home pantry systom, determining that a stock level fora
particular product in the home paniry systent is below a threshold level, and
sutomatcally adding the particolar product 1o the shopping hst. The shopping
Hst may be commumicated from the home pantry sysiem (o the portable

26 clectronic deviee by transnyission of the one of wore product recognition oritoria

for the respective target products forming part of the shopping Hst, The home

pantry system may be a computerized system that s configured to monitor and
manage ventory or stock levels in the customer’s hormae, and automatically to

identily when stock of respective products is runping low or 18 depleted and

Al
5
3
<

needs to be replenished, To this ond, a processor of the home pantry system may

be operatively coupled with one or more physical product storage devices, such

i

as kitchen cupboards, a pantry, or a fridge, to automatically identify products

that are 1o be added 1o the shopping Bst, and sutomatically t6 compunicate the

shopping bist to the portable elecironic device.

30 {8847] The home pantry system may, m some cmbodiments, reirieve product
iocation information about their respective target products on the shopping st
the product focation mformation indicating in-store locations of the respective

target products, e.g. relative to a store map. The produet location information

may be cmploved together with store map information to make the focation

16
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information of the respective products available to the consamer, e.g. on a screen
of the portable electronic device.
{$48] Some embodirents may include automatic plofting of an in-store rovte,
o map oul & suggested route that passes the respective locations of each of the

3 shopping kst target producis, Soch automatic mapping functionality may

facilitate efficient in-store movement of the consumer in order to gather all of the

target prochict on the shopping st
{8849] In some embodiments, the method B implementied by a portable

electronte device that coraprises & product detection nwodule to gonerate a

18 sugnienied reality display of multiple corsumer products based on fmage dats
captured by a camera of the device, to detect a product of nterest among the
ruttiple coustmer products, and to dynamically pinpoint product of interest in

the apgmented reoality display. By “augmerded reality display™ is rocant display
of real-time video content captiwed by the portable electronic device’s cumara,

18 the video content being augmented by one or more screen elements, such as the

4

focation indicator(s}, While some eobodiments of such an augmented reality
display may be sensitive to the feld of view of the user, so that the screen
display is move ot loss scamlessly integrated with the surrounding background

{thus effectively providing an “overlay” to the custorer’s perspective of the
26 store environeent in reakity}, the tormy “sugroonted reality” meludes display of
asginented real-time video content wherever the portable electronic device is
pomted, regardless of the user’s perspective. The portable electronic device may

include, 1o other embodiments, a wearable display screen and indegrated camara

{z.g., a mobile phone device integrated in @ pair of glasses), so that the graphical
25 view comprises a heads-op display i which the one or more location indicators
are gverlaid on the user's view through transparent lenses of the wearabie display
screen.
{88588} Anothor aspect of the disclosure provides 3 method comprising
antomatically recognizing a product of interest in video content capuwed by a
36 mobile clectronic device tu & store, and causing display ¢

view of the video content substantisllyv inreal time ona s

x
it
&,
=}
el
tel
s
o
.
=
&

electronie dovice, the product of interest being highhighted in

i1
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{B851] A fusther aspect of the disclosure provides a portable electronic device
that 1s configured to! generate an augroended reality display of wadtiple consumer
products baged on image data captured by a camera of the devicg; detect g

produet of interest among the multiple consumer products; and dynamieally

3 pinpoint the product of interest o the angmented reality display. These
functionalitios may be provided by a produst detection modules forming part of
the portable electronic dovice,
{BGS2] Ity a benefit of the example systems and methods that 1 facilitates in-

store discovery of destred products by shoppers

14 EXAMPLE SYSTEM

{8883} More specitic examples of system eloments and components by which

Faze

the disclosed methods may be implemented will now be described. Note that the
systems and system components described below serve to provide vartous

functionalities mentioned both in the following description and elsewhere in this

15 disclosure, and that, for clarity of description, the functionalitics of the system
components are not in all nstances expheitly retterated in the foiiowing
description of the system components and elements,

{8884} Fuor case of reference, differont enviromments of a particular system
clement may be indicated by identical reforence numerals in ditforent figures, so

20 that an clement indicated by the same reference mneral is not necessarily
wdentical in all respects.

{B888] FIG. 2 15 a blook diagran depicting an example ombodiment of a systom
200 1o faciliate m-store discovery of target products. The example system 200
mchides a portable electronic device in the example form of a mobile phone 102

25 that may be carried on the persen of a customaer or shoepper 203 at & retail store
108, The mobile phone 102 may nchude a processor 206 coupled to one or move
wernories 209 on which one or more mobile phone applications may be siored
fur execution by the processor 206, The mwobile phove applications may nchide
one or more product detection appications 2172 that comprise fostructions that

30 enable the mobile phone 102 w0 perform the respective processes and/or

operations disclosed herein, when the lnstructions are oxecuted by the processor

206, The mobile phone 102 further comprises a camera 215 to capture fmage

12
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information, e.g., digital video and/or digital photographs. The mobile phone

screen 120,

{B8588] FIG. 315 2 block diagrany schematically showing various example

modales provided by the product detection application{s} 212 for implemonting
3 the disclosed method operations. A recetver module 307 may be provided to
receive merchandise display data captured by the mobile phovne 104, g

comprising video content of an in-store display 194 on which a target product

Ed

N

i

[
o

y 1s situated. A produet loeator module 314 may be configured (o detect one oy
- i ; otc 117 oy Cord Sy ¢
more target products 116 among muitiple products 112 that are present m a

X

18 target zone of the in-stove product display 104 and that are thus represenied in
the captured moerchandise display data
{8887] The product detection applicationds) 212 futher comprises a display

Y

moedade 321 to display a graphical view of the in-store product display 104 on

I

the sereen 120, and arindicator module 328 to provide a location indicator 128

18 {see FIG. 1) 1 the graphical view 124, thus todicating an on-sereen position of
the target produoct 116,
{8058] Returning now to FHG. 2, the store 108 may inclhade 8 store computes
system 218 with which the mobile phone 102 can communicate {oither directly
or indirectly) to submit search gueries and/or to receive product-related data

26 {o.g., product recognition eriionial responsive o such search queries. The store
compuier sysiom 218 yay therefore include a product database 221 holding
information regarding the moltiple products 12 that are in stoek in the store
1. The product database 221 may include, for each product 112, predoct

recognition criteria such s a visual product code, visual indicators onthe

25 prodhuct’s packaging {¢.2., 8 unique image on a coreal box, 1 unique rendering of
a trade name, or the like). The store computer sysiem 218 may inclade a
convnunications module 224 for establishing # comymunication session with the
e.g. by creating an in-store local arca nevwork {LAN) o
1the mobile phove 102 15 conmectable.
34 {B339] The store compuder systom 218 has ong or more processors 22¥, and may
include a search query processing module 232 o process search queric

submitted 1o the store computer sysiem 218 by the mobile phone 102, g ®©
identify and provide product recognition criteria 10 the mobile phone 102

responsive to a search query, as described elsewhere hever,

13
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{8868] The store compuder system 213 may further coraprise one of more

nroduct detection applicationd{s) 212 {see FIG. 3) that may enable the processing
/

p=d

¥
i

of merchandise display data captured by the mobile phone 102 {e.g., dighal

video content} for detecting one or more target products 116, The produset

Ark

3 detection applications 212 of the store compuder system 218 may be osed for
data processing remotely from costomer porfable electronie devices in mstances
where the electronic devices {e.g., the mobile phone 102) do not have sutficient
processing capachty to parse, e.g., video formation captured by the phone 102
substantially in real-time.

18 {8893] The store compuier system 218 may further comprise 2 store map module

i,
i1

236 i which mapping information {e.g., 8 mini-map) about the lavout of 8
retail store 108 and the location of respective prodocts 112 are stored. This
enables the store compuder system 218, 18 some ernbodiments, to provide
ocation information about the one or vore target products 116 1o the mobile
18 phone 102, tn which case the sutomated prodoct detection by the mobile phone

4

132 may be performed based at least inpart on location nformation that

o e o

identifios one oF raore in-stare positions or locations for the farger product 116
The store computer system 218 may 1n such cases communicate with an n-store
locating sysiem 240 {0 mondtor the position of the customer’s mobile phone |

20 thus enabling the determination by the store computer system 218 andfor the
mobile phone 102 of the physical location of the mobile phone 102 relative o

the target product 116 in the store 108, Note that although the siore computer

system 218 is illostrated 1o the example embodiment of FIG. 2 as having

functionalities to process video data for optical product rocogottion, as well ag

5 the m-store locating systom 240, the store computer system 218 may, in other
embodiments, omit one or more of these fonctionalities.
18062] The store computer systorm 218 may be conngcted to a customer-
accessible network 244, such as the Internet, and may be configured 1o provide
customer services 1o the shopper 203, for example by communication over the
34 network 244 with the store computer system 218 via the shopper’s mobile phone

7, home computer systom 248, or the hike. The shopper 203 may remieve
produet information, such as product barcedes 132, distinctive visual attributes

ts, or the like, from the product database 221 before leaving home. In

one example, the shopper 203 may create a shopping list comprising muliple
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target products 116 by browsing a websile provided by the store computer
system 218, downdoading prodoct recognition eriteria for cach target product
116, and tansterring the product recognifion eriteria fo the mobile phone 102 for
use in automated product detection at the store 108, In other embodiments, the
store compuier system 218 may be roplaced with or augmented by a merchant
compuier sysiom and/or website that provides the desertbed functionalities 1o
mudtiple stores 108 at different locations. One oxample embodiment of such s

phatform architecture s tater deseribed with reference to FIG

“J

{B863] The systore 200 may yet further mchude 8 home pantry system 252

4,
10
i

sutomatically momitor stock levels or product inventory at a residence of the

-~ ]

shoppetr 203, and to agtomatically maintain a shopping Hst by adding at least

some products 112 1o the shopping Hst regponsive o detecting that siock levels

2

of those products 112 in the pantry of shopper 203 #all below o threshodd fevel

§
i

The hore paotry system 252 may thus nclude one oF 1ore st OF Compuier-

enabled appiances and/or product storage devices having the functionality to

&

monitor or keep track of its contents.

.v.

{$864] The home pantry sysien 257 may be configured automaticaliy 1o

communicate with the store computer systom 218 or #s equivalent{s}

N

, 1o obtain
produet recogrition oriteria {e.g., barcodes, optical product recogaition
ributes, ete.). The horee pantry system 2572 may avtomstically provide such

3

rition eriteria to the yoobile phone 102 when

[

product reco; he associated

shopping Bst is created or downloaded. A benefit of such asutomatic product

recognition criern

et e

a refricval by the pantry system 2572 is that shopper 203 need
not explicithy search for or dewnload product recognition oriteria but can merely

7

visgit the stove 108 and scan the in-store display 104 with the wobile phone 1072, 8

target product 116 on the shopping Hst antomatically being detected and

pinpointed by the mobile phone 102,

EXAMPLE PLATFORM ARCHITECTURE

R

{8085] FIG, 4 15 a network diagram depicting a network system 400, according

2
o
¢

o one embodiment, having 8 client-sorver architecture configured for

- 7.
¢

exchanging data over a network, exampie, the network systom 400 may be a

within the network system 400, The data may pertain 1o various functions {e.g.,

15
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ondine item purchases) and aspects {e g, managing content and user reputation

L3

$ia i)

vahios) associated with the notwork systom 400 and s users. Although

hustrated berein s¢ a chont-server architechie as an example, other

mbodiments may melude other network architectures, such as a pesr-to-peet o

o«

distributed network envirounment,

{8066] A data exchange platform, in an example form of a network-based
publisher 4062, may provide server-side fonctionality, via a network 404 {e.g, the
Internet) to one of more cHents, The one or wore clients may techade users that
wiilize the network systern 400 and mwore specifically, the notwork-tased

publisher 402, o exchange dats over the network 404, These transactions may

nchide transmitting, recetving (to., comonuimicating) and processing data to,

from, and regarding content and users of the network systom 400, The data may
mclude, but are vot lodted to, content and user data such as feedback data; aser

y
i

roputation valies; user profiles; user attributes; product and service reviews;
product, seyvice, manufacture, and vendor reconmmendations and identifiers;
prodoct and service Hstings associated with boyers and selters; auction bids; and
transaction data, among other things,

{88671 In varions embodiments, the data exchanges within the network system
4080 may be dependent apon oser-selected functions available through one or
more chient or user interfaces (Uls), The Uls may
machine, such as a cliont machine 406 using a web cHent 414, The web client
410 way be in commuication with the network-based publisher 402 via a web
server 424, The Uls may also be associated with a cHent wachine 408 using a

y
i

S

>

programmatic clierd 41 v as a olient application, or a third party servey

hosting a thivd party apphication. It can be appreciated that in various

crmbodiments the client wachine 406, 408, or third party application may be

¥

ssociated with & buyer, a seller, a thivd party clectvonic commmerce platform, a

o5

paymerd service provider, or a shipping service provider, cach n compmmnication

-
i

with the networlc-based publisher 402 and optionally each other. The buyers and
sellers roay be any one of individuals, merchands, of service providers, amoung
ather things.

{88881 A mobile device 432 may alse be in commumication with the network-
based publisher 402 via a web server 420, The mobile device 432 may inclade a

portable electronic device providing at least some of the fimctionalities of the

16
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cHent wachines 406 and 408, The moebile device 432 may include a third party

apphication 416 (or a web client) configored to covvmunt

¢ with application

Y 3

server 422, In one embodiment, the mobile device ¢

?inchades a GPS module

o~

434 and an optical fens 436, The GPS module 434 18 configured to determine a

3 global location of the mebile device 432, for exaraple with reference to global
positioning satellites.
{B068] In some omwbodiments, the mobile device 432 may nclude hardware
and/or software to provide positioning services at @ more granadar level than is
the case with typical GPSs. The dovice 432 may, for example, uchude ao ndoor
18 positioning syster {(TP8) or a real-fime locating systom (RTLS)Y 1o determine the

¥

indoor locanion of the device. Such an IPY may function to witelessly establish
the position of the device 432 wwside a store building. Instead of using satellites,
such an IPS may rely on nearby anchors (o.g., nodes with a known position),

v eftectively focate tags ot provide enviroomental context for dovices o

18 sense, Example IPSs operaie by the ase of optical signals, radio signals, acoustic

(typically bigh-frequency) sigaals, or combinaticns thereofl

{88781 The optical tens 436 enables the mobile device 432 1o take pictures and
videos.

{8871] Turning specifically to the network-based pobhsher 402, an application
26 program interface (AP sorver 418 and 8 web sorver 420 are coupled fo, and
provide progranunatic and web nterfaces respectively {o, one or more

apphcation servers 422, The apphication servers 422 host one or more

i

I

pubication applcation{s) 424 and video processor application{s) 438, The

apphcation servers 422 are, in turn, shown o be coupled 10 one or more database

5 sorver{s} 426 that facilitate access to one or move database(s) 428
188721 1o one embodiment, the web server 420 and the AP server 418
communicate and receive data pertatning to Hstiogs, travsactions, and feedback,
among other things, vis various gsor input fools. For exaraple, the web server
send and receive data (o and from a toolbar or webpage on a browser
39 appiicati@n {e.g., web chient 410} operating on s clicnt maching {e. g, clent

machine 406}, The AP server 418 may send and receive data to and from an

application {e.g., programamatic chent 412 or third party application 416} niming

on anether cHent machine (e.g., cliont machineg 40% or thivd party server 414),
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{BG73] Poblication application(s) 424 may provide a nomber of functions and

gzl

ervices {e.g., fisting, payment, store inventory, prodoct querying, prodoct

=,
o

’,

3

recognition oriteria provision, automated product detection, otc.) 1o users that
access the notwork-based publsher 402, For example, the apphcationis) 424
3 may provide a nomber of services and Amotions to users fur listing goods audior
sarvices for sale, factitating transactions, and reviewing and providing feedback
about transactions and associated users, Additionally, the applcation{s} 424 yoay
track and store data and metadata relating 1o Msﬁ;ing& travsactions, and user
interaciion with the network-based publisher 402, The application{s 424 way
18 alse provide agtomated product detection application{s) 206 sg deseribe
debiver associated functionalitios to a user, and may in soe embodiments
provide the functionalities described with reference to the store computer systom
218 i Fis 2.
{8874} FIG 4 also ilustrates a thivd party application that mesy excente ona
18 third party server 414 and may have programmatic access 10 the network-based
puiisher 402 via the progravuatic nterface provided by the AP server 418,
For example, the third party application 416 may use information reivieved from

the network-based publisher 402 to support one or more features or fimetions on

website hosted by the third party.

20
a lusteating a further exanple embodiment of a

mobile device 560 that may be eoployed 1o pr&wid the functionaiities
deseribed, .z, with reference to a mobile phone 102 (ee FiGs, tand 2},
According to an exampie embodinent, the mobile device S0 may mehide a

25 processor 310 aud has an mage capture device in the form of @ camera 215 that
can capture both digital photos and/or digital video comtent. The processor 516
way be any of a variety of different types of commercially available processors
suttable for mobile devices (for example, an XScale archilecture maicroprocessor,
# Microprocessar without Interlocked Pipehine Stages (MIPS) architeciore

30 processor, or another type of processor). A memory S, such as a Random

Access Memory (RAM), a Flash memory, orv other type of memaory, s typically

accessibic to the processor 3180, The memory 520 may be adapted to store an

operating systom {083 540, as well as apphication progranes $172, such as the

8
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above-discussed t-store product detection apphication{s) 206, and 2 location
enablod appication that may provide LBSs to a shopper. A scanndag laver 536
may be provided for scanning visual codes based onimage information capture
via the camera 215, The processor 510 may be coupled, either divectly or via

3 appropriate intermediary hardware, 1o a display 330 and to one or more
mput/output (0} devices 560, such as a keypad, a touch panel sensor,

microphone, and the ke, Smilardy, in some embodiments, the processor 510
way be coupled to a transcetver 574 that interfaces with an antenna 590, The
transceiver 370 may be configured to both transuit and receive cellular network

18

ss data signals, or other types of signais vig the antenns 594,
dopending on the nature of the mobile device S84, o this manner, 8 connection
with the communication network 244 may be established. Further, in some
configurations, a (GPS receiver 588 may also make use of the antonina 390 1o

receive (3PS signais,

15 EXAMPLE METHODS
{8878 FIG, 615 a schomatic How chart that ithistrates an example method 500
for automated w-store product detection.
{8877} The roothod 600 may comprise creating a scarch query, st operation 603,

for one or move farget products 116; sobmitting the search guery, at operation

e
]

621, 1o the store compniter systen 218 or an equitvalent online website; and

recgiving product recoguition criteria, at operation 635, responsive to the search

{8878] The product recognition criteria thus retvieved may be stored on the

{see FIGL 2).

2

mobhile phone 16

1 A

25 {8879] Thereafter, when visiting the brick-and-moriar store 108, the shopper 203
may capiure merchandise display data, at operation 639, of the m-store product
display 1M (see FIQ. 1) The merchandise display data thus captured may then
he used o combination with the proviously retrieved product recognition eriteria
for sutomated in-store product defection, af operation 655, which may melude

30 alerting the shopper 203 1o the particular location of one or more of the target
products 116 by displayving 2 location tndicator 128 (FIGL 1} on the phone’s

sereen 128,

19
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{B088] Creation of the search guery, at operation 603, may be performed either
at a location remote frout the store 108 {e.g., that the shopper’s home computer

system 2483, or may be performed while the shopper 203 s in the store 108, In

Lo

the latter mnstance, the creation and submission of the search query may be by

establishing commuunication betweoen the mobile phone 12 and the store

computer sysiem 218,

3
i

{8881} The search query may be created by captoring one of more images of
each target product 116, at operation 607, This may comprise taking a digital

photograph of a sample ttom {e.g., avn copity cereal box or proviously purchased

product e, at bome), or may be by talding 2 picture of a two-dimensional

representation of the product {e.g., 8 magazine or brochure pictare).
{8882] Instead, or in addition, one or more target products 16 may be incloded

i the scarch query by scanning the asseciated product bar code, at operation

ped

P

$11. Agam, this may conprise scanning a barcode 132 on a sample product

tem, of scanning a barcode or other visual code separate from a product ftem

(2., in 3 wagazine, coupon, ot the like), Yot further, desived target products 116

&

may be included in the search query by user-provision of text input, at operation

wing st comprising ronitiple target products Hid s to be

p

hio

’Jﬁ

{8883] I a:

e

created, thon the search query tput is ropeated, at operation §19, for cach

respective target product 116,

{8884} The search query wmay be submitied (at operation 621 to the store

compuier systom 218 or {o & merchant or store website, af which a product

database {e.g., 221) may be accessad to remieve product recognition criteria for

the target produets 115 i the search guery. In some instances, creation of the
shopping st may be by enline browsing of a website that allows search and
selection of desired target products 116,

{8885} Instead of user-creation of a shopping Hst, ot in addition thereto, ove or
more target products 16 may agtomatically be added o the shopping hist, e.g.,

&
Ny
{see FIG.

by a home paniry sysiem

2 maay thus

)

monitor paniry stock levels, at operstion 623, for nuh}pi\ respoctive produts,
and may sutomatically add one or more products to the shopping Ust as target
produets, al operation 631, responsive to determining, at operation 629, that

stock lovels have fallen below a predetermined threshold. To some examples,

N
-
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target products 116 may also be automatically included 0 the shopping list at the
store 108 {e.g., by the store computer system 218} hased on predefined oriterta.
The shopper 203 may, e.g., register to sutomatically be alerted fo products that
are avatiable at a special deal, for example being priced more than a certain
percentage fess than usual.

{8886} Capiuring of the merchandise display data at the store 108 by use of the
mobile phone 102 {at operation 53%), may be by capturing video conteont, at
operation 643; capturing digital photographs, at operation 647; or capturing
identifior signals {(e.g., RFHD signals) of a target zove of the tn-store product
digpiay 104, at operation 631

{8087} As mentioned before, the automated product detection, at operation 658,
iy be performed on the mobile phone 102 or, o some embodiments, remotely
frou the phone 102, This comprises receiving the captured raerchandise display
data, at operation 639, and processing or parsing the merchandise display data, at
operation 663, to detect a particelar target product 116 indicated by the
merchandise display data, o tostances where the shopper 203 has created a
shopping bst with a plurality of target products 116, the morchandise display

data may be processed, at operation 661, for detecting any or gach of the

respective target products 116 n the shopping Bst, Two or more target products

116 may thus be recognized and indicated at any particular moment,

{BO88] A graphical view of the porfion of the in-store product display 104
captared by the merchandise display data {e.g., an sugmented reality view 124
such as that shown in FIG. 1) may be displayed on the sereen 120 of the mobile
phone 102, st operation 667,

{8889 Displaying a graphical view may mclhade, at operation 671, providing
respective location indicators 128 {sec FIG. 1) for each target product 116 that s

identified and that is present in the target zone currently displayed on the sereen

1:

o

0.
{BG9G] Ity a benefit of the above-deseribed methed that it promotes ready user-
discovery of a desived product in & store environment, with vioiral user effort.

4 .
1ovyed
WVEL

Automatic shopping hist ereation may further facilitate pantry stock
managoment and, {o the benefit of morchants, promoie regular stock

replenishment.

A
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COMPONENTS, AND LOGIC OF EXAMPLE EMBC

TS

{8091} Certain embodinments are described herein as including logie or 8 mumber
of components, modules, or mechanisms. Modides may constihite either
saftware modules, with code embodied on a none-transttory machine-readable
medium (Lo, such as any conventional storage deviee, such as volatiie or non-
vodatile memory, disk drives or solid state storage devices {SSDs), eic.), or
hardware-tnplemented modules, A hardware-implemented module s a tangible

anit capable of performing cortain eperations and may be configured or avranged

i

brat

1 4 certain manner. fo example crobodiments, one of more compder systems
{o.g., a standalone, chient, of server compniter Systom} OF ORE OF DOYS PIOCSSSOTS

way be configured by software {e.g., an application or application portion) as a
hardware-taplomented module that operates o perform cortain operations as
described herein.

{8092} In varions embodiments, a bardware-implemented module mayv be
nplemented mechanically or electronicaily. For exampie, a hardware-
mmplemented module may comprise dedicated circuitry or logic that is
permanently configured {e.g., as a special-purpose processor, such ag a feld
programmable gate array (FPGAY or an application-specific integrated cirgust

(ABIC}} to perform cortain eperations. A hardware-implemented modude may
alse conprise programmable logle or circuiivy {e.g., as encompassed within 2
general-murpose processor or other programmable processor) that is temporarily

configured by software to perform certain operations, It will be appreciated that

[

he decision to imploment a hardware-ioplomented module mechanically, n

dedicated and permanently configured clreuiivy or in fomporarily configured
circuitry {e.g., configured by software}, may be driven by cost and time
consierations.,

{H8931 Accordingly, the term "hardware-impiemented module” showdd be
anderstood to encompass a tangible entity, be that an entity that & physically

constrocted, permanently configured {e.g., hardwiredy, or temporarily or

fransitorily configured (e g., programmed) to oporate 1o 8 cortain roanner and/or

o porform cortain operations described herem, Congidering embodiments o

which hardware-implemented modules are temporarily configured (e

3

=

'}?C

programmed), cach of the bardware-tnplemented modules need not be

od or instantiated at any one nstance i time. For example, where the

configy

PCT/US2013/073193
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hardware-tmplemented modules comprise a general-purpose processor

4

configured using software, the geoeral-purpose processor may be configured ag
respective differont hardware-implommented modules st ditferont times. Sofrware

may accordingly configure s processor, for example, {0 constitute a particuldar

3 hardware-imprlemented module at one tostance of tme and {o congtituts &
ditferont hardware-implomented moduole at a different instance of time.
{8894} Havdware-tmpleomented modules can provide information to, and recoive
information from, other hardware-implemented modules, Accordingly, the
described bardware-implemented moodules may be regarded as being
18 communicatively coupled. Where multiple of such bardware-implemented
modales exist contemporancously, communications may be achieved through
signal transmission {e.g., over appropriate cireuits and buses) that connect the

hardware-imgrlernented modules, Tn embodiments in which roultiple hardware

mplemented modules are configured or instantiaied ar different times,
18 communications between such hardware-tmplemenied wodudes may be

P

achicved, for example, through the storage and retrieval of mibrmation in

3

memory siructures to which the nultipie bardware-ioplomented modules have
access. For example, one hardware-implemented module yway porform an

operation and store the outpat of that operation in a memory device to which it ig

"

26 communicatively coupled. A further kardware-implemaonted module nay then, at

o T
a g

fer tme, aceess the memeory device to retrieve and process the stored output,

Hardware-implemented modudes may also tiate compnmdcations with input or

oufput devices, and can operale on a resource {e.g., a coilection of information),

Ay

{H898] The various oporstfions of example methods deseribed herein may be

25 performed, at least partially, by one oy move processors that are temporarily
configured {e.g., by software) or permanently configured to perfonn the relevant
operations. Whether temporarily or permaneuatly configured, soch processors
may constitute processor-implemented modules that operate 10 porform one or
more gperations or functions. The moedules veferred 1o herein may, insome

38 exarple embodiments, comprise processor-implemented module

{88981 Sunilarly, the yoethods deseribed herein may be at least partially

processor-implomented. For example, at loast some of the operations of a

method may be performed by one or wmore processors or processor-impieomented
medudes. The performance of certain of the operations may be distributed among
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the one or wore processors, not ondy residing within a stngle machine, bt

deploved across a nurober of machings, fo sore example embodiments, the

PIOCcessor of processors may be located in g single location (e.g., within g home
ewvironment, an office envivomment or a8 a server fanm), while in othey

3 embodiments the processors maay be distriboted across & vuaber of locations.

.

{8897} The one or more processors may alise oporate 1o support parforoance of
the relovant operations in a "clond computing” covironment or as a "software as
a service” (Saal), For example, at least some of the operations may be
performed by a group of corapnstors {as examples of achines fncloding

it processors), with these oporations being sccessible via a network {e.z., the

Internet) and via one or more appropriate interfaces {o.g., Application Program

&

Interfaces {APIs))

[8098] FIG. 7 shows a disgrammatic representation of & maching in the examaple
form of a coraputer systern 700 within which there may be executed a set of

18 insiructions 724 for cansing the machine to perform any one or more of the
methodoiogies discussed herein. For cxample, the system 100 (FIG. 1) or any
one or more of s components (FIG. 1 and 2) may be provided by the system
700

{8099] In sltemative embodiments, the machine operates as a standalone device

26 of yoay be connecied {o.g., notworked) to other machines. In a networked
deployment, the yoachine may operate in the capacity of a server or a cliond

machine in a server-client network enviromment, of as a peer machine in a peer-
to-peet {or distributed) network environment. The machine may be a server

compuiter, a client computer, a porsonal conputer (PC), a tablet PO, a set-top box

b {STH), a Porsonal Digital Assistant (PDA), a collular telophone, a web appliance,
a network router, switch or bridge, or any machine capable of execnting a set of
mstroctions (sequential or otherwise) that specify actions to be taken by that
maching, Further, while only a single machine is tllustrated, the torm “maching”
shall also be taken to include any collection of maciunes that ndividually or

38 jomtly execute a set {or multiple sets) of lnstructions to perform any one or more
of the methedologies discussed hevoin.
{98188 The example computer system 700 melades a procossor 702 {eg, a

central processing wndt (CPUY a graphics processing unit (GPUY or bothy, & main

ks e

4

memary 74 and a static memeory 708, which communicate with cach other via a

N
&
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Bus 708, The computer system 700 may further tnclude a video display vt 716
{(2.g., & ligqud crystal display (LCD) or a cathode ray tube {CRT)}. The computer

‘Nr‘}

system 706 also inchedes an alpba-ramneric foput device 712 {e.g., a kevboard

\ .
Hha

cursor control device 714 {e.g., 2 mouse), a disk drive vyt 716, an sudio/video

signal mput/output device 718 {c.g., & oucrophone/spesker) and a network

mierface device 720
{BOIGY] The disk drive unit 716 inchides a machine-readable storage medium
722 onowhich is stored one or more sets of instroactions 724 {e.g., software)

grbodyimg any one ot more of the methedologies or functions described herein,

e
[f

The instructions 724 may alse reside, ¢ v or ot fea atby, withi
Fhe structions 724 may al de, completely or at least partially, within the

1,
3

i the processor 702 during execution thereof by

main memory 704 and/or witd
the computer system 700, the wain memory 704 and the processor 702 also
constiuting non-trapsitory roachine-readable media.

{B0162]  The mstructions 724 reay further be transmitted or received over a
network 726 via the network interface dovice 720,

4

{B0103]  While the machine-readable storage medium 72

15 shown it an

N

example embodiment to

.
[y}

a gingle raedinm, the ferm "mwachine-readable

medivm” should be taken 1o include a sing

7.
Tie

medium or multiple media ez, a
centralized or distributed database and/or associated caches and servers) that
store the one oF more sets of instructions 724, The term "roachine-readable
modim” shall also be taken to inclode any medinn that 1 capable of storing a
set of instructions for exccution by the machine and that cause the machine to
perform any one or mwre of the methodologics of this disclosure, The term
"machine-readable medium” shall accordingly be taken to include, st not be
Haovited to, solid-state meomory devices of all types, as well as optical and
agnetic media,

B0184]  Thu, systoms and methods for in-store product detection are
disclosed. Although these mothods and systoms have been described with
reference to spectfic example embodiments, it will be evident that various

modifications and chavges may be made to these embodiments without

departing froro the broader scope thereof, Accordingly, the specification and
drawings are 1o be regarded in an illustrative rather than a vestrictive sense
1801851 The Abstract of the Disclogure 18 provided to comply with the

4

requiternent that an abstract that will allow the reader to quickly ascertain the

o]
(941
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nature of the technical disclosure. Tt s submatted with the understanding that
will not be used to nterpret or limit the scope or meavning of the clabms. To
addition, in the foregoing Detatled Description, it can be scen that various
feanwes are grouped together in a single ernbodiment for the purpose of

3 streantdining the disclosure. This method of disclosure 1s not to be interpreted as

ciing an intention that the cluimed embodimpents require more featares than
are expressly recited in cach clamm. Rather, as the following claims reflecy, the
disclosed subject matter hes in less than all featgres of a single disclosed
embodiment. Thus, the foliowing claius are hereby mncorporated tote the

18 Dictailed Description, with cach claim standing on s own 48 8 soparaio
1801861 The various operations of example methods deseribed herein may be
performed, at least partially, by ODE OF MO processors that are teraporarily
configared {e.g., by software) or permenerély configured to perforn: the relovant

18 operations. Whether teraporartly or permanently configured, such processors
may constitute processor-tmperended modules or ohjects that operate to

perform one of wore apersfions or functons. The modules and objects referred

i herein may, m some example embodiments, comprise processor-tmplemented
modules and/or objects,

26
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CLATMS

What 15 claimed 18

¥
[

A method comprising:

receiving merchandise display data capiured by a portable electronic
dovice at 8 store, the merchandise siiispiay data indicating physical presence of
ruttiple prodocts onoa produoct display at the store;

0 an avtonated operation osing one oF More processors, detecting a

14 target produet among the nultiple products on the w-store product display based
on the merchandise display data;

displayiog a graphical view of at least a part of the frestore prodoct

dispiay on a seroen of the portable clectronic device; and

providing as a part of the graphical view a location indicator that

gy

15 mdicates an or-sereen position of the targel product.
2. The method of claim 1, wherein the detecting of the target product
comprises processing the merchandise display data onboard the portable
glectronte device to identify one or more product recognition criteria for the
20 tayget product in the merchandise display data.
3. The method of claim 2, fwther comprising caphining fmage
mwformation by use of an onboard camera of the portable electronte device, the
mrage information reprosenting sn image of at loast part of the m-store product
25 display, to provide the merchandise display data.
4, The method of clam 3, wherein the detecting of the target product
comprises processing the image mformation 1o recognize 8 visual indicator that
is unigue fo the target product.
30

D

The method of claim 4, wherein the visual mdicator comprises one or

more trade dress elements of a packaging of the target product.

N
]
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6. The method of claim 4, wherein the visoal indicator comprises

visual prodoct code carried ou the target product.

7. The method of claim 3, wheretn capturing the image mformation
comprises capturing video content at the portable clectronic devieg, the
displaying of the graphical view comprising displaying s video troage based on
the captured video content, the video 1mage showing at least part of the in-store
prodoct display substantially in real thime together with the location indicator, to

continuously indicate the en-screen position of the target product in the video

[9.0]

The method of claim 3, wherein the i‘eceiving of the merchandise
dispiay data coraprises receiving respective wireless identifter signals from the

maltiple products, the idemiifying ot the p}mimi reoOEnition criferia Comprising

identifying a particalar one of the identifier signals as being 2 unique identific
signal of the target prodoct.

w

The method of claim ], further comprising receiving at the portable
clectranic device the one or more product recogrition erileria that define one or

more unigue product atintbutes of the wmrget product.

1 The method of claim ¥, further comprising transmitting 0 a store
compter system a search query for the target product, the product recoganition

criteria being reesived by the portable electronic devics from the store computer

Fepe

system responsive 1o the search guery.

4

[ The method of clatm 10, wheretn the search query comprises a scarch

=

:, the method forther comprising capturing the search image by use of the

&

onbosard camera of the portable clectronic device,

N
e e}

PCT/US2013/073193
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1§

0

N2
L

iZ. The met

rod of claim T, wherein the search guery comprises a visoal
further coraprising

product code unique to the farget product, the method |
mstanee of the visual product code by use of the onboard carsera of

scanning an
the portable electronic device
> one of mave product recognition

13, The method of claim 2, wherein the
criteria s for a shopping bist comprising a plorality of target products, the
processing of the merchandise display data being to identify any of the plurality
aprising p‘-’ov}fima as part of the

il

-
i

products, the methed further co
cation indicator for each of the plurality of

oy ir ot
iaroe g
LArES

ot

faiﬁ\s_'
hical view a respective fog

graphic

f-@

&

products that are 1dentifie
13, further comprising receiving the ong or
o1 @ home panity

14, Th@ methad Of LE’ i

more product recogoifion oriteria for the shopping Hst §
¢y o ct & % - 3 A -
system of & user of the portable electronic device

The method of claim 14, further comprising:
{s of products w the home pantry system;
O NOMC Ppanyry
¢ home pandry

i3
montiorng stock leve
determining that a stock level for a particular prodoct in th
gystem is helow a threshold level:
sponsive to the determination, antomatically adding the particular

prodoct to the shopping lst; and
communicating the shopping list to the portable electronic device from
hie one oF more product rocognifion

X7 P

the hone paniry sysiem by tragspuifiing t
farget produucts forming part of the shopping Hst

eriteria for the respective
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18, A sysiem coraprising:

¥

a veceiver module fo receive receiving merchandise display data captured

3

by a portable electronic device at a store, the merchandise display data indicating

fanity

physical prosence of muhtiple prodocts on s product display at the store;
3 a product focator roodule t detecet a target product among the moltiple
products on the in-store product display based on the merchandise display daty;
a display module to display a graphical view of at least g part of the fn-

store produet display on a sereen of the portable electrorae device; and

indicator muodude 0 provide in the graphical view a location mdicator

X

18 that indicates an on-sereen position of the farget product.
17 The systern of claim 16, wherein the prodoct locator wmodale 18

4

provided by the portable ¢lectronic device, the locator moedule being configured

{0 process the merchandise di \p‘iav data to identify one or raore product
18 recognition eriteria for the target prodoct in the merchandise display data.
18 The system of claim 17, whersin the product locator module

configured to process image mformation captured with an onboard camera of the

portable electronic device, the tmage Information comprising the merchandise

26 dispiay data and Comprising one or more images of the n-store product display.
19 The system of claim 18, wherein the product locator modude s

coufigured to detect the target product by processing the tuage tuformation to

"

recognize a visual fodicator that is wigue 10 the targed product.

25
20, The system of clatm 1Y, wherein the prodect locator module 18
s<;:-ﬁﬁgurs:d 10 recoguize ong or more trade drogs clements of a packaging of the
arget product,
38 21 The system of claim 20, wherein the product lecator modude is

ecognize a visual product code carried on the farget product.

)
ke
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2

22, The system of claim 20, wherein the mage nformation comprises

video content captured by the onboard camera, the display moduie being

3

configured such t i

hat the graph

ical view comyrises a substanfially real-time video

fmage of the in-store product display, the indicator modile being configured to

3 dynamically adapt an orescreen position of the location indicator to cotucide
with the on-sereen position of the target product,
23. A portable electronic device that comprises a product detection

moduie configured to
it generate an angmentod reality display of moultiple consumer products
based on image data caphuved by a camera of the device;
detect a product of mterest among the mudtiple consumer products; and

dyvoamically pinpoint the product of interest o the augmented reality

dispiay.

N
24, A non-trangtory maching-readable storage medivm including
wwiractons, when executed by a coraputer, o cause the computer to perform
operations covaprising:
receiving recotving merchandise display data captured by a portable
26 clectvonic deviee at a store, the merchandise dispiay dats indicating physical
prasence of mubtiple products on 2 product display at the store;
detecting a target product among the madtiple products on the in-store
product dispiay based on the merchandise display daia;
displaying a graphical view of at least a part of the tnestore product
25 display on a sereen of the portable clectronie device; and

providing as a part of the graphical view a location indicator that

mdhicaies an on-soreen position of the target produci,
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