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Patent Application For:

A SYSTEM, PLATFORM, DEVICE AND METHOD FOR PERSONALIZED
SHOPPING

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims priority to U.S. Provisional Patent Application No.
62/383,816 filed on September 6, 2016, entitled “SYSTEM, PLATFORM AND
METHOD FOR PERSONALIZED SHOPPING”, and U.S. Provisional Patent
Application 62/383,820 filed on September 6, 2016, entitled “SYSTEM, PLATFORM
AND METHOD FOR PERSONALIZED SHOPPING USING A REMOTE USER
MOBILE DEVICE” the entire disclosure of which is incorporated by reference herein.

FIELD OF THE INVENTION

[01] The present invention relates in general to methods, applications and devices

useful in personalized product shopping and manufacture.

BACKGROUND OF THE INVENTION

[02] Today, most marketplaces are moving strongly forward to the online market,
however when it comes to products requiring accurate fitting, this has posed many
challenges. For one thing, when fitting is a critical element of the shopping,
consumers have been relatively hesitant to migrate to online shopping, considering

the difficulty of appropriately fitting on products remotely.

[03] Online shopping offers many upsides to the customer, including endless variety,
the possibility to compare prices, and perform the browsing and purchasing without
physically going to the shop. Over the past few years, many companies have begun
offering their customers the option of customizing their products before purchasing

online. Common customizations include choice of colour and material, and in some
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cases, custom size and fit. In order to implement these changes, sellers of products

need to integrate software and hardware solutions for digital manufacturing.

[04] Additionally, online merchants have been offering free return postage in order to
make it easy for users to purchase online. However, when it comes to products
requiring fitting, considering the many challenges, the return rate is typically high,
thereby leading to substantial time, resource and expense costs for online merchants,

making such shopping increasingly unsustainable.

[05] It would be highly advantageous to have a system or method that could enable

highly accurate and user friendly online fitting solutions.

SUMMARY OF THE INVENTION

[06] There is provided, in accordance with an embodiment of the present invention,
an apparatus, system, and method to provide personalized online product fitting,

according to some embodiments.

[07] A method for personalized shopping is provided that includes the steps of:
running a personalized shopping assistant application on a mobile user computing
device to access product matching data from one or more product data sources;
running the personalized shopping assistant application on the mobile user
computing device to acquire anatomical data about one or more application users,
based on anatomical data capture from one or more image capture sources; running
the personalized shopping assistant application generate one or more personalized
user shopping avatars based on the anatomical data capture of at least a selected part
of the user anatomy of one or more application users; and running the personalized
shopping assistant application to match one or more products from the one or more

product data sources to one or more personalized user shopping avatars.

[08] In further methods, the personalized shopping assistant application further

accesses user history data.
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[09] In further methods, the personalized shopping assistant application further

accesses user preference data.

[010] In further methods, a simulation is provided that represents one or more

anatomical characteristics of the user.

[011] In further methods, one or more products may be simulated on at least a part of

the personalized shopping avatar in the personalized shopping assistant application.
[012] In further methods, a personalized product recommendation is generated.
[013] In further methods, a customized product may be ordered.

[014] In further methods, product matching feedback may be provided from a social

network.

[015] In further methods, a product selection may be modified based on the product

matching feedback.

[016] In further methods, a virtual try-on feature may be run on the mobile user

computing device.

[017] In further methods, a virtual simulation may be generated for one or more

products based on the personalized shopping avatar.

[018] In further methods, the personalized shopping avatar may be modified in
accordance with changes in one or more of user anatomical, user anatomy, user

behavior, user history, user preferences, and social feedback.

[019] In further methods, the user preferences are selected from the group consisting

of size, color, style, price, material and type preferences.

[020] In further methods, anatomical data may be captured from one or more sensors

on one or more user mobile communication devices.

[021] A platform for personalized shopping is provided that includes: a cloud based
server including a profile module for generating a personalized shopping avatar
based at least partially on anatomical profile data for multiple users, a product

module for consolidating product data for multiple products, and a product matching
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module adapted to run code to match one or more products to one or more shopping
avatars; and a personalized shopping assistant application running on a mobile user
computing device, the mobile device including a camera to enable anatomical
profile data capture of a user to be used in generating the personalized shopping
avatar for one or more users, the mobile device communicatively connected to the
cloud based server, and, wherein image capture data and anatomical profile data are
communicated to the cloud server; wherein the personalized shopping assistant
application runs code to generate at least a part of the user personalized shopping

avatar based on the capture of at least a part of the user anatomy.

[022] In further embodiments, the end user shopping assistant application further
includes a personalized product ordering module to generate personalized product

recommendations

[023] In further embodiments, the end user shopping assistant application further

includes a personalized product ordering module.

[024] In further embodiments, the end user shopping assistant application is adapted to
present a simulation that graphically represents one or more anatomical

characteristics of the user.

[025] In further embodiments, the end user shopping assistant application further
includes a product customization module to dress one or more products on one or

more personalized shopping avatars.

[026] In further embodiments, the end user shopping assistant application further

includes a social shopping module.

[027] In further embodiments, the end user shopping assistant application further

includes a personalized product fitting module.

[028] A mobile device for personalized shopping is provided that includes: a touch
screen configured to receive a user’s input; a device camera to capture multiple
images of at least a part of a user anatomy; a processor having registers adapted to
analyze one or more images of the user's anatomy and product data; and a software

application running on the mobile device, to generate a graphic simulation of a
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personalized user shopping avatar based on the analysis of multiple images of at
least a part of the user anatomy, wherein the processor retrieves information from
the registers, and writes information to the registers, and wherein the processor is
configured to match a shopping avatar with external product data to generate a

personalized product offering.

[029] In further embodiments, the mobile device includes registers adapted to analyze

one or more user history data and user preference data.

[030] In further embodiments, the mobile device includes a depth sensor configured to

provide 3D data that enables enhanced generation of a user anatomical profile.

BRIEF DESCRIPTION OF THE DRAWINGS

[031] The principles and operation of the system, apparatus, and method according to
the present invention may be better understood with reference to the drawings, and
the following description, it being understood that these drawings are given for

illustrative purposes only and are not meant to be limiting, wherein:

[032] Fig. 1A is a schematic system diagram depicting a system and platform for

facilitating personalized shopping, according to some embodiments;

[033] Fig. 1B is a schematic system diagram depicting a platform for facilitating

personalized shopping, according to some embodiments;

[034] Fig. 2 is a flow diagram indicating a process of facilitating personalized

shopping, according to some embodiments;

[035] Fig. 3 is a flow diagram for facilitating a personalized in-store shopping

experience, according to some embodiments;

[036] Fig. 4 is a flow diagram for facilitating a personalized online shopping

experience, according to some embodiments;

[037] Fig. 5 is a flow diagram indicating an example of personalized hybrid shopping

experience, according to some embodiments; and
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[038] Fig. 6 is a flow diagram indicating an example of personalized shoes shopping,

online or offline, according to some embodiments;

[039] Fig. 7 is a flow diagram indicating an example of personalized eyewear

shopping and manufacturing, online or offline, according to some embodiments;

[040] Fig. 8 shows a graphic from the front and back perspectives of an example of a

hardware device including a 3D imaging module, according to some embodiments;

[041] Fig. 9 shows a graphic from the front and back perspectives of an example of a
remote user mobile device including an imaging module, according to some

embodiments;

[042] Fig. 10 is a flow diagram indicating an example of using a remote user
communications device with a personalized shopping support application, according

to some embodiments;

[043] Figs. 11A-11D are GUIs showing examples of screenshots for initiating a

capture of a feet profile, according to some embodiments;

[044] Figs. 12A-12B are examples of screenshots for showing a capture of a feet

profile, according to some embodiments; and

[045] Figs. 13A-13C are GUIs showing examples of screenshots for assisting fee

avatar generation, according to some embodiments.

DETAILED DESCRIPTION OF THE INVENTION

[046] The following description is presented to enable one of ordinary skill in the art
to make and use the invention as provided in the context of a particular application
and its requirements. Various modifications to the described embodiments will be
apparent to those with skill in the art, and the general principles defined herein may
be applied to other embodiments. Therefore, the present invention is not intended to
be limited to the particular embodiments shown and described, but is to be accorded

the widest scope consistent with the principles and novel features herein disclosed.
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In other instances, well-known methods, procedures, and components have not been

described in detail so as not to obscure the present invention.

[047] The term "fitting” as used herein refers to trying on a product, seeing a product
tried on, modifying the product to a particular person's body or other physical
parameters. The term “avatar” refers to an embodiment, personification, icon, model
or figure representing a particular person, in particular, to represent a person on

screen.

[048] Non-limiting embodiments of the present invention include a system, platform,
device and method for facilitating highly personalized shopping, whether online
and/or in-store, including effective wvirtual fitting-on of products. In some
embodiments, systems, platforms and methods are provided for enabling

manufacturing of personalized products.

[049] Reference is now made to Fig. 1A, which is a schematic system diagram
depicting a system 100 for facilitating personalized shopping, according to some
embodiments. As can be seen, personalized shopping system 100 includes a
platform 105 for personalized shopping profile management, which may include a
digital avatar profile module 110, a digital product file module 115, a product
selection module 120, a product fitting module 125, a social shopping module 130, a

product ordering module 135 and a product customization module 137.

[050] Platform 105 is in communication with a personalized shopping server 107, via
communications cloud 140, which may include or connect to a physical profile data
module 145, which is communicatively connected to users 150, providing physical
user data, for example, from 2D and/or 3D scans or other digital measurement
sources. Personalized shopping server 107 may include or connect to a user
preference data module 155, which is communicatively connected to users 160,
providing user preference data. Personalized shopping server 107 may include or
connect to a product file data module 160, communicatively connected to multiple

product databases 165, and product matching data module 170, which includes one
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or more product matching algorithms, and is communicatively connected to product

databases 175.

[051] As can be seen, digital avatar profile 110 is highly personalized, constructed
from various data sources, whether directly or indirectly from a user, and whether
representing physical characteristics and/or mental, emotional, psychological
characteristics. Digital avatar profile 120 generally includes a file or group of files
and data points from which instructions can be executed to enable the generation of
a high-resolution user profile or avatar from one or more data sources. Further,
product selection module 120 generally matches up personalized avatar profile 110
with selected digital products, whether online or offline. The calculations for the
matching algorithm may be performed by a processor through storage, retrieval and
processing of data. In some embodiments one or more device registers may be used,
wherein the register(s) refers to one of a small set of data holding places that are part
of a computer processor, for holding a computer instruction, a storage address, or
any kind of data. The matching algorithm, in some embodiments, may include
running code to provide perfect or close to perfect matches between product types,
sizes, styles etc. provided by a product database, and the physical parameters and/or
user preference data as defined by the user Avatar profile, based at least on a scan
of at least a part of the user's body that relates to the user's profile. For example,
user A may have a foot profile that is defined by a size, width, and depth. Further the
user's profile may include preference data such as preferred styles, shoe types and
colors, such as a blue or grey athletic shoe. The Product database may include, for
example, an athletic shoe is colors blue, grey and blue-grey, in the precise or close
enough to the user's size, width and depth. In this case, the matching algorithm will
match the profile definitions with the one or more products from the product

database that match the user profile.

[052] Product selection module 120 may be further refined by providing system
feedback and product fitting data using product fitting module 125, as well as social
shopping data from social shopping module 130. Product fitting module, in some

embodiments, includes a means for feedback from a shopping assistant or supporter

8
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that is with the shopper. In other embodiments, product fitting module includes a
means for feedback from a virtual shopping assistant or supporter, for example, a
communicatively connected supporter, a digital or virtual mirror or screen showing
the user with the product. Further, product customization module 137 may receive
data from product fitting module 125 and/or social shopping module 130, to help
further personalize the product being considered for acquisition in accordance with
the digital avatar and the product fitting module 125 and/or social shopping module
130. Product customization module 137 may enable a user to change or customize
the product being tried on or tested, for example, by changing product colors, shape,
design, size, materials etc. In this way, the product to be ordered may be constructed
in accordance with user specific or customized requirements. Further, the Product
customization module 137 may send to the product selection module 120 the
customized product as chosen or generated by the user, after which the product
selection module 120 may initiate the ordering of the customized product, via the
product ordering module 135. Moreover, user updates embodied in the user's
changes made in product selection module 120 may be used to update the digital
avatar profile 110, thereby keeping the user avatar profile updated, for example, to

user body changes, preference changes, etc.

[053] Product selection module 120 includes a file or group of files and data points
from which instructions can be executed to execute commands to enable the
matching of high resolution user profiles or avatars to products that have a high
level of fit to the shopping research being performed by each system user. This
module may further integrate the feedback generated in the system modules to
constantly improve the accurate product recommendation it provides. Using a
variety of technical procedures that are performed on the avatar, such as integrating
volume, cross section area and circumferences as well as length, width, height and
additional distances, the system may represent the avatar in an array of representing
numbers. This array of numbers, in some embodiments, may represent the various
elements of the avatar, to allow for comparison to similar elements of the products

to be tried on by the avatar. Accordingly, when the avatar data, which may be

9
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enhanced using recommendation algorithms and machine learning techniques etc, is
compared to the product data from the product file, this may allow for an accurate,

constantly improving, personalized product recommendation from the system.

[054] According to some embodiment, digital avatar profile can be generated with
relatively Low-level integration of 3D scanners. In some examples sensors or
scanners that may be used may include structured light, time-of-light,
photogrammetry, or any other type of 3D and/or 2D scanning technology. Suppliers
of such technology, include, but not limited to, are PrimeSense™ based scanners,
Occipital Structure Sensors, 3D-Systems Sense and iSense™ sensors, Inte]™
RealSense sensors (stand alone or machine integrated), Scanning Platforms based on
iPad s or tablets, PC (Integrated and External), Android + RealSense (Next

generation) devices, and Google project Tango devices etc.

[055] Reference is now made to Fig. 1B, which is a schematic system diagram
depicting a platform 180 for facilitating personalized shopping, according to some
embodiments. As can be seen, personalized shopping platform 180 includes one or
more user mobile devices 182, such as smartphones or tablets, including, without
limitation, a camera, application and data connectivity, which runs a personalized
shopping assistant application 183; optionally a shop or point of sale computing
device 184, typically at or near a shop, for example an electronic device with a
depth camera, Application, and data connectivity; where mobile device(s) 182 and
computing device(s) 184 connect to the communications cloud 186.
Communications cloud 186 includes a digital product module 190, for holding,
consolidating and otherwise managing data for multiple products; a digital Avatar
profile module 188, for holding, consolidating, processing and otherwise managing
profile data for multiple users; and matching module 192, for matching product and
avatar profile data, to assist in enabling product recommendations and other
matching functions. Platform 180 further includes a product customization module
194, for enabling ordering of customized products based on matching module output
and or user choices; and Product ordering module 196, for enabling ordering of

products based on the based on matching module output and or user choices.

10
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[056] Reference is now made to Fig. 2, which is a is a flow diagram indicating a
process of facilitating personalized shopping, whether online or offline, according to
some embodiments. As can be seen, product information from a product database
200 may be used for products to be discovered, purchased or manufactured. At step
205 history data for a user may be retrieved, for example, based upon previous user
purchases and research. At step 210 user preference data may be acquired, such as
size, color, material, type preferences etc. At step 215, scanned or graphic data may
be acquired for a user, for example, from standard digital photographs, 2D and/or
3D image scanning etc. This graphic data is used by the personalized shopping
system to generate a user’s physical profile based on the user’s physical properties.
At step 220 a multi-dimensional user shopping profile, hereinafter referred to as a
user shopping avatar, may be developed, by processing the various input data from
steps 205, 210 and 215, thereby generating a personalized user shopping avatar or
profile that includes user physical or anatomical properties, and optionally user
behavior and user preference data. The profile or avatar is a dynamic structure
which may constantly improve in the way it animates, reflects or represents the user,
optionally using feedback and additional inputs from steps 205, 210, and/or 215. In
one implementation, a user avatar may be used to match a user to potential products,
in a single store, and/or in multiple stores, for example, in any retail store in a chain
of stores, or online, in a network or affiliation of online and/or offline stores or

platforms.

[057] At step 225, a matchmaking of the user shopping profile to products being
researched or required is executed. At this step, the product data from product
database 200 is matched to products being researched by a user, in accordance to the
specific user shopping profile, thereby enabling advanced filtering out of non-
appropriate products for the specific user, and the advanced matching up of
appropriate products, in accordance with the specific user’s personal shopping
profile and preferences. The step of matching may be complemented by a provision
of recommendations for the user, based on the above user profile to product

matchmaking process.

11
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[058] At step 230 product fitting data from feedback of physically present personnel or
remote people may be used to help modify the matchmaking of user data to product
data, for example, the feedback from a salesperson in a store may be used to update
the user profile, or the feedback from remote people connected via a smart phone or
computer for example. In some cases, for example, salesperson or friend feedback,
such as which colors look good on a person or which size looks best etc. may be
used by the user to update their shopping profile. In some cases, advanced graphic
processing and 3D rendering may be used for the user to virtually try on the product
being researched, such that the users may see themselves dressed in the product in
accordance with a digital simulation that places the product onto the user shopping
avatar. In some cases, the system may provide a static or dynamic high resolution
visual output such as an animated avatar or character, rendered pictures and/or
visual representation of the recommendation, optionally fitted on the avatar. For
example, such a rendition may allow the user to see the product being tried on to be
depicted on the avatar, thereby helping the user to visualize details such as fit,
tightness, color, style, material etc., according to color heat maps etc. For example,
color heat maps may be used to indicate areas of tightness, tension, friction etc.
when the product interfaces with the body. As above, the user may use the shopping
Avatar to provider further feedback to modify the user’s shopping profile. At step
235 feedback may be acquired from social networks or direct third-party feedback to

which a user is connected, to help modify the user shopping profile.

[059] At step 237, product customization may integrate data from product fitting
feedback at step 230 and/or social feedback at step 235, to help further personalize
the product being considered for acquisition in accordance with the digital avatar

and the product fitting module 125 and/or social shopping module 130.

[060] At step 240, a personalized product may be ordered by a user, whether inside a
physical store or an online store. Further, a personalized product may be ordered
from a manufacturer who may produce a product based upon the user's request such
that the product is a once-off customized product for a user. The custom products

may include, for example, various types of customization including material type,

12
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print samples, color, size, volume, angles, model variation, styles. Personal tailoring

etc.

[061] Reference is now made to Fig. 3, which is a flow diagram for facilitating a
personalized offline (in the store) shopping experience, according to some
embodiments. As can be seen, at the backend or computing system supporting a
physical store, product information from a product database 300 may be used for
products to be discovered, purchased or manufactured by an online user. In some
embodiments product database is associated with a product data processing module,
which is adapted to perform high intensity calculations on the local point-of-sale
device and/or on the cloud, depending on the embodiment type and requirements. At
step 305 history data for a user may be retrieved, for example, based upon previous
user purchases in a store or chain of stores. At step 310 user preference data may be
acquired, such as size, color, material, type preferences etc. At step 315, at the
frontend or user side, scanned or graphic data may be acquired for a user, for
example, from standard photographs, 2D and/or 3D image scanning etc. In some
embodiments a dedicated or generic application on a smart phone, tablet or other
computing device may be used to enable effective photographing or scanning of a
user. In further embodiments, a dedicated or generic camera or scanning device,
kiosk or standing station (moving or static) may be used by a shopping assistant,
helper, sales person and/or associate. At step 320, this geometrical data is used by
the personalized shopping system, together with the various input data from steps
305 and 310, to generate a multidimensional user shopping avatar or profile that

includes user physical properties as well as user behavior and user preference data.

[062] At step 325, a matchmaking of the user shopping profile to products being
researched or required is executed. At this step, the product data from product
database 300 is matched to products being requested by a user, in accordance to the
specific user shopping profile. The step of matching may be complemented by a
provision of recommendations for the user, based on the above user profile to
product matchmaking process, thereby enabling advanced filtering out of non-

appropriate products for the specific user, and the advanced matching up of
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appropriate products, in accordance with the specific user’s personal shopping
profile and preferences. This advanced filtering enables a shop salesperson, for
example, or the user themselves, to be presented with substantially appropriate
products, optionally products that are currently available, rather than have the user
select items that are non-appropriate, thereby wasting time and resources of
shopping assistants and the shopper themselves. This also allows for users to benefit
from matching and recommendation data, which was generated for other avatars or
users, which may share similar features, optionally in an anonymized manner, thus

enabling a smarter and more accurate matching and/or recommendations.

[063] At step 330 product fitting data from feedback of physically present personnel or
remote people may be used to help modify the matchmaking of user data to product
data, for example, the feedback from a salesperson in a store may be used to update
the user profile, or the feedback from remote people connected via a smart phone or
computer for example. In some cases, for example, salesperson or friend feedback,
such as which colors look good on a person or which size looks best etc. may be
used by the user to update their shopping profile. At step 335 feedback may
be acquired from the users, using an active and/or passive approach. For example,
active entry of feedback may occur when the system receives actual feedback about
the fit (e.g., good/bad/off by how much) or other aspects, whether from a present
person or people and/or a remote person or people. Such feedback may allow a user
to, for example, enter selected choices into the system, for example, via a box or text
entry element where the user may enter a selected size, type or other preference.
Passive feedback may occur when the system receives actual feedback about the fit
or other aspects, originating from sales information, returns, etc., or by trying on
certain types, colors, sizes etc., enables the system to learn from the user's past
choices and behavior, to further improve the personal avatar as well as the product
information and fit for other users. In some cases, advanced graphic processing and
3D rendering may be used for the user to try on the product being researched, such
that the user may see themselves virtually dressed in the product in accordance with

a digital simulation that places the product onto the user shopping avatar. As above,
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the user may use the shopping Avatar to provider further feedback to modify the

user’s shopping profile.

[064] At step 340, a personalized product may be ordered by a user from a physical
store, for example, for a product that is in principle available but not currently in the
store, or to enable manufacturing of a specifically required product based upon the
user's shopping avatar, such that the product is a once-off customized product for a

user.

[065] At step 345 the user can select a personalized product and/or modify or design a
product, optionally based on a product which s/he has seen, liked and chosen in the
store, to purchase a custom product which will be created and/or manufactured for
her/him. These modifications may include visual changes, such as name engraving,
colors, materials, prints etc., as well as physical properties, such as controlling the
height of the heels in shoes, the thickness of a frame in eyewear etc. At steps 340
and 345, these features may allow the in-store customers to enjoy features that are

typically limited to eCommerce and online shopping.

[066] Reference is now made to Fig. 4, which is a flow diagram for facilitating a
personalized online shopping experience, according to some embodiments. As can
be seen, an online store may acquire product information from a product database
400, for a selection of products to be offered to online users. At step 405 history data
for an online user may be retrieved, for example, based upon previous user
purchases and research. At step 410 user preference data may be acquired, such as
size, color, material, type preferences etc. At step 415, scanned or graphic data may
be acquired for a user, for example, from standard photographs, 2D and/or 3D image
scanning etc. In some embodiments a dedicated or generic application on a smart
phone, tablet or other computing device may be used to enable effective
photographing or scanning of a user. In other embodiments a webcam, 3D camera,
video recorder etc. may be used to acquire scanned or graphic data. At step 420, this
graphic data is used by the personalized shopping system, together with the various

input data from steps 405, 410 and 415, to generate a multidimensional user
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shopping avatar or profile that includes user physical properties as well as user

behavior and user preference data.

[067] At step 425, a matchmaking of the user shopping profile to products being
researched or required is executed. At this step, the product data from product
database 400 is matched to products being researched by a user, in accordance to the
specific user shopping profile, thereby enabling advanced recommending of product
matches, for example, to aid filtering out of non-appropriate products for the
specific user, and the advanced matching up of appropriate products, in accordance

with the specific user’s personal shopping profile and preferences.

[068] At step 430 product fitting data from feedback of remote people, such as family
members, friends or shopping assistants connected via a smart phone or computer
for example, may be used to help modify the matchmaking of user data to product
data, for example, to include data relating to which colors look good on a person or
which size looks best etc. may be used by the user to update their shopping profile.
In further examples, code may be used to provide product color recommendations,
size or fit recommendations etc. This feedback may be collected actively from the
user or statically, for example based on the purchase information, shipping and
return shipping data etc. At step 435 feedback may be acquired from social networks
or to which a user is connected, to help modify the user shopping profile. In
addition, a human and/or machine based digital representative, style expert and/or
additional guiding information may be inputted to improve the guidance and support
provided to the shopper in the online purchase process. In some cases, advanced
graphic processing and 3D rendering may be used to enable the user to virtually try
on the product being researched, such that the user may see themselves dressed in
the product in accordance with a digital simulation that places the product onto the
user shopping avatar. This may be done using real-time simulation, allowing for a
live stream of animated video or high-resolution images of the simulation etc. The
“digital try-on”, in some embodiments, may include a physics simulation to include

the exact positioning of the element on the avatar in movement on in a static
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position. As above, the user may use the shopping Avatar to provider further

feedback to modify the user’s shopping profile.

[069] At step 440,a product may be ordered by a user from an online store.
Optionally, at step 445, a personalized product may be generated by a user from an
online store, to enable manufacturing of a specifically required product based upon
the user's shopping avatar, such that the product is a one-off customized product for
a user. The shopping system, in case of a custom manufacturing output, may if
needed, connect directly to the company production hardware and ERP system to
facilitate such personalized product manufacturing. in one example, the personalized
product may be represented in 3D printer files such as STL models or digital cutting
devices, such as DXF or DWG files. In other embodiments, this could be a custom
routing card or production instruction and BOM files. Additional input may include
be visual renders that will help a product manufacturer or printer to visually design

the custom product.

[070] In some embodiments, the data from product database 400 may be used,
together with the body or avatar profile derived in step 420, to develop a customized

product at step 445, optionally without product matchmaking at step 425.

[071] Reference is now made to Fig. 5, which is a flow diagram indicating an example
of personalized hybrid shopping experience, according to some embodiments. As
can be seen in the figure, at the backend or computing system supporting a physical
and/or online store, product information from a product database 500 may be used
for products to be discovered, purchased or manufactured by an online or in store
user. At step 505 history data for a user may be retrieved, for example, based upon
previous user purchases in a store or chain of stores, whether from online and/or in
store experiences. At step 510 user preference data may be acquired, such as size,
color, material, type preferences etc. At step 515, at the frontend or user side,
whether executed by the user or by a shopping assistant, scanned or graphic data
may be acquired for a user, for example, from standard photographs, 2D and/or 3D

scanning etc. In some embodiments a dedicated or generic application on a smart
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phone, tablet or other computing device may be used to enable effective
photographing or scanning of a user. In further embodiments, a dedicated or generic
camera or scanning device may be used by a shopping assistant, which may include
portable or non-portable devices, kiosk type or stand-alone devices. At step 520, this
graphic data is used by the personalized shopping system, together with the various
input data from steps 505, 510 and 515, to generate a multidimensional user
shopping avatar or profile that includes user physical properties as well as user
behavior and user preference data. One advantage of this system is the seamless
transfer in which the users can transition between online and offline shopping, while
enjoying the benefits of personalization, using a constantly updated personal profile

in the online and/or in-store scenarios.

[072] In some embodiments, at step 525, a matchmaking of the user shopping profile
to products being researched or required is executed, for an online shopping
optionally located in a physical store. At this step, the product data from product
database 500 is matched to products being requested by a user, in accordance to the
specific user shopping profile, thereby enabling advanced filtering out of non-
appropriate products for the specific user, and the advanced matching up of
appropriate products, in accordance with the specific user’s personal shopping
profile and preferences. This advanced filtering enables a shop salesperson, for
example, or the user themselves, to be presented with substantially appropriate
products, optionally products that are currently available, rather than have the user
select items that are non-appropriate, thereby wasting time and resources of

shopping assistants and/or the shopper themselves.

[073] At step 530 product fitting data from feedback of physically present personnel or
remote people may be used to help modify the matchmaking of user data to product
data, for example, the feedback from a salesperson in a store may be used to update
the user profile, or the feedback from remote people connected via a smart phone or
computer for example. In some cases, for example, salesperson or friend feedback,
such as which colors look good on a person or which size looks best etc. may be

used by the user to update their shopping profile. At step 535 feedback may
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be acquired from social networks or to which a user is connected, to help modify the
user shopping profile. In some cases, advanced graphic processing and 3D rendering
may be used for the user to virtually try on the product being researched, such that
the user may see themselves dressed in the product in accordance with a digital
simulation that places the product onto the user shopping avatar. As above, the user
may use the shopping Avatar to provider further feedback to modify the user’s

shopping profile.

[074] At step 540, a product may be ordered by an online user in a physical store. At
step 550, a personalized product may be ordered by an online user in a physical
store, for example, for a product that is in principle available but not currently in the
store, or to enable manufacturing of a specifically required product based upon the
user's shopping avatar, such that the product is a once-off customized product for a

user.

[075] In some embodiments, at step 545, a matchmaking of the user shopping profile
to products being researched or required is executed, for user located in a physical
store. At this step, the product data from product database 500 is matched to
products being requested by a user, in accordance to the specific user shopping
profile, thereby enabling advanced filtering out of non-appropriate products for the
specific user, and the advanced matching up of appropriate products, in accordance
with the specific user’s personal shopping profile and preferences. This advanced
filtering enables a shop salesperson, for example, or the user themselves, to be
presented with substantially appropriate products, optionally products that are
currently available, rather than have the user select items that are non-appropriate,
thereby wasting time and resources of shopping assistants and/or the shopper

themselves.

[076] Reference is now made to Fig. 6, which is a flow diagram indicating an example
of personalized shoes shopping, online or offline, according to some embodiments.
As can be seen in the figure, insole information from an insoles product database

may be acquired at 600. In addition, shoe last information from shoe lasts product
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database may be acquired at 605. In some cases, inner sole data, shoe last data
and/or shoe model data may include data about each product's shape, volume,
materials of shoes, closure type, shoe type, width, length, height, thickness,
elasticity of materials, comfort fit etc. In some examples, mesh analysis and
digitization may be provided, for example, to run a mesh analysis of each 3D last,
combined with 2D DXF data, to be added to shoe last database 605. In addition,
shoe model data for shoes to be discovered, purchased or manufactured may be
acquired from shoe models database 610. In some cases, for example, 3D STL files

may be imported for shoe lasts, and 2D DXF files may be imported for last bottoms.

[077] At step 615, scanned or geometrical data may be acquired for a user, for
example, from standard photographs, 2D and/or 3D image scanning etc. This
graphic data may be processed at 620, by the personalized shopping system, over
the cloud or in the unit itself, in order to generate a user’s physical profile based on
the user’s physical properties. The profile may include all or some of the following
attributes: a 3D mesh including the exact geometry of the profile, a 3D mesh
including the exact geometry of one or more parts of the user's body, 2D images,
properties calculated from one or more of the input methods, including specific
volumes, cross section measurements, specific distances and lengths, as well as non-
numeric attributes such as preferences etc. For example, a user's foot or both feet
together may be pictured or scanned while standing on the floor or on another other
surface, on or near a reference object, etc. Further, the user's foot or feet may be
scanned by the camera scanning around the different angles of the feet, or by the
person moving around the camera, thereby generating a 3D model, a movie or a
series of pictures as reference. The scanned data may typically be processed,
optionally including interpolation and/or cleaning, to allow for object identification
and mesh generation, or other suitable processing means. In some cases, meshing
may further enable removal of excess geometries and/or fixing of mesh errors, for
example, including separation, identification and preparation of each of the feet,
removal of the floor, pants or other excess materials from the scans etc. Scanned

data processing may, in some cases, allow for feet alignment, which also helps
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separation or individualization of the two feet, to provide accurate measurement of
both feet, including dimensional analysis to determine general and area specific
lengths, width and height, and Cross-sectional analysis to determine area, perimeter,
and other dimensions at specific cross sections. Scanned data processing may allow
for smoothing of the edges of the scanned feet, building of missing volumes,
constructing of the soles of the feet etc. In some cases, full foot volume and/or area
specific volume may be extracted from the model as additional information. At step
625 the processed user scanned data may be parameterized, for example, to extract
precise length, width, height, arch, ball, cross section, circumferences and volume
dimensions etc. These parameters may be calculated off the clean 3D mesh using
specific algorithms. For example, the calculation of the foot arch height off a model
that was scanned in the standing position is complex and may be based on
comparison of XYZ parameters of various anatomical parts throughout different
cross sections in the center of the foot. The width of the foot may be calculated
based on the volume of the toe box calculated both at a 3D mesh and 2D cross
section level. The length of the foot may be calculated from a combination of the
total length and the “ball length” which represents the distance between the heel of
the foot and the 1% metatarsal. In addition, user specific conditions, such as sores,
infections, damage etc. can also be identified and integrated into the user's shoe
shopping profile. At this step, the pronation or supination condition of the foot may
also be analyzed. Additionally, the arch of the foot may be identified and measured

for fitting of support insoles or other prosthetics.

[078] At step 630 history data for a user may be retrieved, for example, based upon
previous user purchases in a store or chain of stores, whether from online and/or in
store experiences. At step 635 user preference data may be acquired, such as size,
color, material, type preferences etc. At step 640 a multi-dimensional user shoe
shopping profile, hereinafter referred to as a user shopping avatar, may be created,
by processing the various input data from steps 615, 620, 625, 630 and 635, thereby
generating a user shoe shopping avatar or profile that includes user physical

properties as well as user behavior and user preference data. In some embodiments,
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the user shoe shopping profile includes both feet of the user, which are typically
different and for which parameters are determined individually, thereby benefitting

from individual profiles for left and right feet.

[079] At step 645 a matchmaking of the user shoe shopping profile to shoe products
being examined, researched or required is executed. At this step, the product data
including dimensions, from product databases 600, 605 and 610 is matched to
products being researched by a user, in accordance to the specific user shopping
profile, thereby enabling advanced filtering out of non-appropriate products for the
specific user, and the advanced matching up of appropriate products, in accordance
with the specific user’s personal shopping profile and preferences. The step of
matching may be complemented by a provision of recommendations for the user,
based on the above profile to she matchmaking process. This step may use the
models of the foot and shoe digital profiles directly, and/or the parametrized

numeric model.

[080] At step 650 product fitting data from feedback of physically present personnel or
remote people may be used to help modify the matchmaking of user data to product
data, for example, the feedback from a salesperson in a store may be used to update
the user profile, or the feedback from remote people connected via a smart phone or
computer for example. In some cases, for example, salesperson or friend feedback,
such as which colors look good on a person or which size looks best etc. may be
used by the user to update their shopping profile. In some cases, advanced graphic
processing and 3D rendering may be used for the user to try on the product being
researched, such that the user may see themselves virtually dressed in the product in
accordance with a digital simulation that places the product onto the user shopping
avatar. As above, the user may use the shopping Avatar to provider further feedback
to modify the user’s shopping profile. At step 655 feedback may be acquired from
social networks to which a user is connected, to help modify the user shopping

profile.
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[081] At step 660, a personalized pair of shoes may be ordered by a user, whether
inside a physical store or in an online store. Further, a personalized product may be
ordered from a manufacturer who may produce a product based upon the user's
request such that the product is a once-off customized product for a user.
Customized footwear based on this invention may be customized and/or
personalized, for example, in of one or more of the following ways: shape (e.g.,
size, length, geometry, volume), design (e.g., colors, patterns, print, materials) or

any other specification or combination of the above.

[082] Reference is now made to Fig. 7, which is a flow diagram indicating an example
of personalized eyewear shopping and manufacturing, online or offline, according to
some embodiments. This embodiment refers to both sun glasses and any type of
optical glasses. As can be seen in the figure, glasses models information from
glasses product database may be acquired at 700 from a glasses models or products
database of various file types or data structures. According to some embodiments,
glasses frame acquisition may be enabled by preparing parametric models, for
example, by generating model parameters for multiple to input types, handling
resolution adjustment, enabling automatic rigging and skinning, integrating range of

motion animation and corrective shape-keys etc.

[083] At step 705 history data for a user, for example including facial anatomical
landmarks and measured distances such as inter popular distance, location of each
eye, cheek, temple, and various points on the ear and the nose etc., may be used. The
general parameters of each face are also loaded, optionally including the volume,
proportions and standard shape, may be retrieved, for example, based upon previous
user examinations and/or purchases in a store or chain of stores, whether from
online and/or in store experiences. At step 710 user preference data may be
acquired, such as size, color, material, type preferences, usage needs etc. This data
may be acquired directly or indirectly, for example, using purchase information,

questionnaires, forms and/or any other data acquisition method.

[084] At step 715, scanned or graphic data may be acquired for a user, for example,

from standard photographs, 2D and/or 3D image scanning etc. This includes, for
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example, any type of 3D scanning technology, as described in the above section or
alternative 2D method using or not using reference objects for sizing. Typically, user
head and face scan data may be acquired at this stage. In some embodiments, head
and face model preparation and analysis may include model preparation such as
smoothing and cleaning, rebuilding of the mesh with enhanced topology and/or
optimized detail/weight ratio compression for optimal display in real-time, and/or
orientation and alignment. Further, facial feature recognition may be used, for
example, to generate a facial model rendered from multiple angles (e.g. 3 to 15
angles, to help determine Normal, Depth, Color). Moreover, computer vision and/or
machine learning algorithms may be applied, for example, to identify the Eyes,
nose, nose bridge, temples, ears etc. The processing of the scanned data may further
include projection of 2D Landmarks to the 3D Model, and validation of anatomical
landmarks. In the case of absent landmarks, an assessment based on statistic or

empiric results may apply for replacement of these landmarks.

[085] At step 720 the processed user scanned data may be parameterized, for example,
to extract the precise face length, width, height, proportions, nose width and volume,
ear size, ear height, ear position, skin color, and/or other relevant facial
characteristics and dimensions etc. This data may be processed by the personalized
shopping system at 725, together with the user history data from 705 and user
preferences data at 715, to generate a user’s glasses shopping profile based on the
user’s face profile and other physical properties, as well as user behavior and user
preference data. In some embodiments, the user glasses shopping profile includes
both eyes of the user, which are typically different, thereby benefitting from
individual profiles for left and right eyes. In some embodiments, the optical
prescription will be collected using a picture, an e-form, or an embedded testing
method inside the application, or in some cases from external prescription files.
According to some embodiments, the system may recommend specific models
based on the face shape, previous purchases and history and optionally based on a

comparison (optionally anonymous) to similar avatars.
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[086] At step 730 a matchmaking of the user glasses shopping profile to the glasses
products being researched or required is executed. At this step, the product data
from product database 700 is matched to products being researched by a user, in
accordance to the specific user shopping profile, thereby enabling advanced filtering
out of non-appropriate products for the specific user, and the advanced matching up
of appropriate products, in accordance with the specific user’s personal shopping

profile and preferences.

[087] At step 745, each frame is adjusted to fit on a user's face using frame
Customization, that may include, for example: Taking key measurements on a
subject or user's face; applying iterative comparison algorithms to adjust the frame
to the face; digitally positioning the frame on the subject’s face, orienting the frame
appropriately to the face, scaling nose bridge size, width and position, adjusting arm
folding, arm Length and pentoscopic tilt or angle, in accordance with the subject's

face, as per the prepared user glasses shopping profile or avatar, etc.

[088] At step 735 product fitting data from feedback of physically present personnel or
remote people may be used to help modify the matchmaking of user data to product
data, for example, the feedback from a salesperson or optometrist in a store may be
used to update the user profile, or the feedback from remote people connected via a
smart phone or computer for example. In some cases, for example, salesperson or
friend feedback, such as which colors look good on a person or which size, style,

type looks best etc. may be used by the user to update their shopping profile.

[089] In some embodiments, at step 745, advanced graphic processing may be used for
the user to virtually try on the product being researched, such that the user may see
themselves dressed in the glasses in accordance with a digital simulation that places
the glasses onto the user shopping avatar's face. The virtual try-on may, in some
embodiments, include features such as physical simulation that positions the glasses
at the correct or optimal position and can slide these along the nose. In addition, the
try-on may include an overlay of a picture or 3D model on top of the face model / or

a series of pictures or any combination of the above. Animated effects may be
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included to emphasize the different attributes of the glasses including customization
animation in the case of custom frames, or other animation such as fly in/fly out
animation for switching between pairs. As above, the user may use the shopping
Avatar to provider further feedback to modify the user’s shopping profile. In some
embodiments, the user may view the customized frame on a digital version of
his/her face, to provide profound visual feedback. For example, the user's face may
be shown in a 3D viewer and the appearance may be enhanced, so as to provide one
or more of 3D view manipulation (eg. zoom, rotation), and animated effects to
compliment user experience, such as a breathing face, smile, blinking or other
animated or static visual effects. Further, the user may thus be provided with
customization options including choosing any frame from the collection,
customizing the frame and lens colors, customizing an automatic recommended fit,
personalization of a file (e.g. text, prescription etc.), and enabling side-by-side
comparison between different frames. At step 740 feedback may be acquired from
social networks or to which a user is connected, to help modify the user shopping

profile.

[090] Step 750 refers to an embodiment in which the system enables production of
custom eyewear based on automated or semi-automated parametric design of the
frame to fit the user. At step 750 relevant glasses production printing and cutting
files may be prepared by the system, if necessary. In some embodiments, 3D
printing files of standard forms for examples STL or OBJ and 2D lens cutting files
such as DXF etc. may be prepared. In some embodiments, the system creates two or
more pairs of models for each of the frame designs. This allows, for example, for a
light weight model to be used for visualization purposes on the frontend of the
application while maintaining a high-resolution model for the printing file
preparation, that may include, for example, high resolution features and details, such
as hinges, grooves, angles, ear pieces etc. The eyewear customization of print
models described herein may be automatic and/or manual. Further, the file
preparation for 3D printing may include automatically fixing of printability issues,

generation of normal, duplicates, holes and non-manifold geometry etc. In some
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embodiments, the system may create custom tags on the glasses or eyewear, for
example, including text, QR or barcode that would allow traceability throughout the

production and distribution process.

[091] At step 755, a personalized pair of glasses may be ordered by a user, whether
inside a physical store or an online store. Further, a personalized product may be
requested from the store, or ordered from a manufacturer who may produce a
product based upon the user's request such that the product is a once-off customized

product for a user.

[092] According to certain embodiments, a system and process are described for
automated personalized product ordering using a digital mirror or personalized
viewing protocol. This embodiment may integrate virtual reality and/or augmented
reality to manipulate, view and/or try on designated equipment such as existing or
designed glasses, on a screen, table, smartphone, communications device etc., to
allow visual representation of the custom or non-custom frames on the face of the

client.

[093] According to certain embodiments, a file format adapted to enable personalized
product ordering is provided. This file format incorporates all of the relevant
information, including physical properties and personal preference, to represent a
user and help the user perform personalized custom or non-custom shopping for
clothing, eyewear, footwear, or other body related products. This avatar standard
format may be used to plugin into substantially any shopping platform, online or
physical, to allow customization of the store to fit the physical and aesthetics needs

and preferences of a customer.

[094] Reference is now made to Fig. 8, which shows a graphic from the front and back
perspectives of an example of a hardware device including a 3D imaging module,
according to some embodiments. As can be seen, a possible embodiment of the
instore scanning unit 800 is shown. Unit 800 could be, in some embodiments, a
hand-held device which may be used to enhance the shopping experience inside

stores, such as shoe stores, glasses stores, and clothing stores, etc. In the current
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example, the device may include a tablet type screen and processor 804, such as
iPad, Samsung Android tablet, Windows tablets or other similar units, phablet or
smart communications device. A depth sensor 801 may be attached to the back of
unit 800 to enable structured light, time-of-flight or other 3D scanning devices
operating in IR/NIR or visual light conditions. In some embodiments, the depth
sensor 801 is capable to provide a 3D scan of at least a part of a body that relates to
an anatomical profile of a user, to enable capture of length, breadth and depth of the
part of the body. Depth sensor 801 may also enable capture of additional or
alternative anatomical or physical elements of the body or body part being scanned.
In order to allow intense use of the scanning unit, cooling units 806 may be
positioned on one or both sides of the scanning unit 800. The position of the
scanning unit 800 is generally located relative to the position of the regular camera
unit 802, which may be a derivative from the used processing tablet unit, such as the
position of the camera on the back of an iPad mini version 4 in the case of the
described embodiment. The case 805 may be fabricated from materials to allow
protection of the unit in case of fall. This could be achieved using flexible materials
such as silicone or polyurethanes, or by alternative design. The design of the casing
805 of the scanning handheld unit 800 may also include grip details or other
elements 804 for better handling. An additional feature of the handheld scanning
unit is the ability to stand on the face of the camera 807 when positioned on a
counter or other surface, and creating a display that can be used for banners or other
visual materials inside the store between uses. Additionally, when positioned on its
back surface, the scanning unit 801 may create an angle which allows easy access to

typing on an ergonomic angle.

[095] Reference is now made to Fig. 9, which shows a graphic from the front and back
perspectives of an example of mobile scanning unit 900, for example, a remote user
smart phone, tablet or other camera supporting mobile communications device 905,
906, according to some embodiments. As can be seen, communications devices 9035,
906 could be, in some embodiments, a hand-held or wearable device. In the current

example, the device may include a smart phone 905 or tablet type device 906,
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including a screen, processor, communications capability to enable communication
with a communications cloud 920, and capability to run a software application 915
or code to generate a user mobile shopping avatar based on a scan or capture of at
least a part of the user anatomy, and to facilitate personalized shopping. Device 905
typically includes one or more cameras 910, to enable capturing information about a
person's foot or both feet optionally simultaneously using a standard picture/scan,
video, series of pictures or advanced sensing components such as structured light,
time-of-flight or others in IR/NIR or visual light conditions. Device 905 typically
includes a gyrometer to provide camera orientation data to the device camera, for
example, to only allow a picture to be taken when the camera is substantially flat. In
some embodiments, internal sensing components and/or additional sensors may be
attached to the communications device 905, 906 to supply supplementary data to the
system. For example, such sensors may assist in improving accuracy of
measurements, assisting the user during the capturing of the data with real-time
feedback, and/or providing input to the calculation engine. Remote devices 905 and
906 may communicate with communications cloud 920, and in particular, may be

connected to the device user's personalized shopping avatar or profile 925.

[096] Reference is now made to Fig. 10, which is a flow diagram indicating an
example of a personalized footwear shopping facilitation process, using a remote
user communications or computing device with a camera, according to some
embodiments. As can be seen in the figure, at step 1000 a remote user may
download, install and setup a personalized shopping application 915, on their
smartphone, tablet or other mobile communications device. In other embodiments,
the software may run entirely on a web/cloud platform and operate remotely within
the remote device. Application setup may include setting up one or more new user
profiles or connecting to one or more existing profiles on the cloud. At step 1005 the
user may enter or open the application. Using internal memory, cookies or other
methods, the system may remember and recognize the user when using on the same
device, bringing up the relevant information that has been collected and attached to

his or her profile. At step 1010 the user may prepare for one or more the image

29



WO 2018/048902 PCT/US2017/050281

captures or scans, optionally following Application instructions. For example, the
application may provide graphic, video, audio or other guidelines for setting up and
executing the scan. At step 1015 a scan may be executed. In the current example of a
scan for personalized shoe shopping, the user may scan both feet simultaneously,
wearing dark socks, while standing on a reference sheet of paper, and generally
while standing with the back of the feet adjacent to a wall. The picture captured may
generally be processed using machine vision or traditional image processing in order
to recognize the feet, the wall and in some embodiments a reference object such as a
sheet of (white) paper. In other embodiments, the user may use the system without
wearing socks, or with any kind of socks, or reference object. The scanning of the
feet from the camera allows the image processing to substantially define a digital
shopping avatar of the user's feet, with all the required feet dimensions, based on the
feet scan. Of course, similar functionality can be provided for other anatomical

parts, or a whole body.

[097] At step 1020 the scanned file is processed, either on the remote user
communications device and/or in the communications cloud. This image processing
may include extracting the body part(s) dimensions. In some embodiments, the
image processing unit may use machine learning or deep learning technology to
improve on the task of recognition. In some embodiments, a reference object may be
used to allow this system to scale to a real-world proportion. In the embodiment,
this reference is a sheet white paper of standard size, i.e. A4, letter or legal page. In
other embodiments, this reference object could scale based on any standard coin,
credit card, or other objects of known dimensions. This includes known proportions
that can be used within a person's anatomy. The system may use the reference
object, optionally together with data from additional sensors, to calculate the precise
or exact position relative to the scanned object at any given time or in any given
frame. In the current example, image processing algorithms may include code or
script to identify the size of the reference paper (e.g., A4, letterhead etc., based on
relative length and width etc.), the front most point, the left most point, and right

most point for each foot. Further the code or script may identify the height of the
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foot, thickness of the foot, any obvious abnormalities etc. Additionally, the code or
script may identify the shadow, and thereafter to substantially remove the shadow. In
some embodiments, the application may automatically create a flash or other means
in the image capture, to aid shadow minimization. At step 1025 the Application
enables generation of a personalized shopping avatar representing the scanned
anatomy or body part(s), based on the scan performed. The avatar generation may
include in some embodiments constructing a graphic image or simulation of the
scanned anatomy. For example, a 3D representation of a scanned foot may be
constructed. At step 1030 the application may present the personalized (mobile)
shopping avatar to the user, optionally in graphic format, using the Application Ul
In some embodiments, the avatar may be presented in 360 degrees using a GIF
animation containing a series of angles and/or using real-time 3D rendering, for

example, to enable pan, zoom and rotation of the object on a screen.

[098] At step 1035 the personalized shopping avatar may be sent to the
communications cloud, form the remote user communications device. At step 1040,
in the case where there is no existing user personalized shopping avatar in the cloud,
the personalized user shopping avatar is generated in the cloud, based on the user
mobile shopping avatar. At step 1045, in the case where a personalized user
shopping avatar exists in the cloud, the mobile generated avatar may be integrated in
the existing user avatar in the cloud. At step 1050 the personalized user avatar may
be applied to an online shopping experience. In further embodiments, the
personalized user avatar may be applied to an in-shop shopping experience, or

hybrid shopping experience.

[099] According to some embodiments, at step 1000, a user may be requested to enter
a class or category to help guide the application in providing capture instructions,
image processing and/or personalized shopping avatar generation. For example, for
feet profile capture, a user may be requested to define if they are male or female,
adult or kid etc. In some embodiments, for example, where a personalized user

profile exists, the user may not need to re-enter such information.
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[0100] According to some embodiments, at step 1010, when following instructions to
prepare for a scan, the application may enable a pre-scan check, for example, of the
reference paper, standing position, lighting in the location being captured etc., to
determine if one or more of these aspects are problematic, and if so, to suggest
changing one or more of these aspects. For example, the camera may automatically
capture the information using one or more time-frames when the image is perfect, in
focus and/or optimized, optionally based on real-time processing, for creating an
accurate and optionally real-life representation of at least a part of the body

anatomy.

[0101] According to some embodiments, at step 1010, the application may block image
capture until an adequate capture is determined. For example, the mobile device
may use its internal gyrometer or accelerometer to determine the flatness of the
camera, and only allow the camera to take a picture if the camera is substantially
flat. In further embodiments, the application may automatically control imaging

related functions, such as flash etc.

[0102] According to some embodiments, at step 1020, basic image processing may
enable 2-4 basic feet parameters to be extracted from a feet scan. Depending on the
imaging device, device processor, shopping need etc., additional and/or alternative
anatomy parameters may be extracted and/or generated. In some examples, where a
depth image capture is enabled on the device, the list of parameters that may be
extracted or derived may include one or more of: volume of the foot (or feet),
circumference measurements at various locations, identifying pronation or
supination and optionally the level of severity, proportions, different lengths and

width measurements, and more.

[0103] According to some embodiments, at step 1020, after initial image processing, if
it is determined that the capture is not satisfactory, the application may instruct the

user to re-scan, to try to acquire an adequate capture.

[0104] According to some embodiments, at step 1020, after initial image processing, if

it is determined that the capture is not satisfactory, the application may enable the

32



WO 2018/048902 PCT/US2017/050281

user to manually execute one more steps in the capture, for example, to allow the

user to drag and orient the image frame, crop the image, etc.

[0105] According to some embodiments, at step 1045, when integrating a mobile
generated personalized shopping avatar to an existing avatar, the mobile generated
avatar may be used to update, upgrade, improve and/or add to the existing user
profile. For example, a cloud based version of a user shopping avatar may include a
feet avatar for the user from 1 year ago, and for a growing user, the feet size has
now changed, so the existing user feet avatar may be replaced by the new mobile
generated feet avatar, representing updated data. In an additional embodiment, the
scan may be updated according to expected growth curves inserted into the system
or calculated by the system, optionally from comparing to other scans over time, or
using external data. In a further example, a user profile may include a head profile,
for example, for glasses shopping, and may not include a feet profile. In such a case,
the feet profile may be added to the user shopping profile, as being connected to the
same user. In turn, many anatomy profiles can be added to the user profile to help
generate a full body profile for assisting personalized shopping, for example, for
footwear, glasses, clothes, accessories etc. In still further embodiments, machine
learning may be applied, to independently learn from user behavior, images,

shopping history, existing wardrobe, etc., to improve the user shopping profile.

[0106] In accordance with some embodiments, mobile and/or user avatars may be
shared with other users. For example, a user may have access to or control multiple
user profiles, with the users' authorization, for example, in a wallet or holder of
avatars or profiles. In such a case, the controlling user may shop on behalf of other
users. For example, a parent may keep the profiles of all their family members,
allowing the parent to easily shop online and/or offline for all the associated family

members.

[0107] In accordance with some embodiments, additional personalization can be
provided for each personalized user shopping avatar, such as an icon or picture.
Such personalization may be particularly useful for a controlling user to manage

multiple users or personalized shopping avatars. This information associated with
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any identifier may be saved on the cloud avatar database and associated with a user
in any platform that s’he uses. For example, in the case where a family member
scans and saves one or more of his or her family members profiles, these may be
shared with another family member(s) who can now load them into an in-store
system or a ecommerce website being used, and subsequently use this personalized
information. In the case of a website, the output may be personalized in accordance
to this personalized data and may even include the other user's picture or avatar or
3D model right next to the information provided, to reassure the user's confidence
that the recommendations are personal and based on his or her profile, or other

profiles being legitimately used by the user.

[0108] In accordance with some embodiments, an online store may include a user
shopping virtual assistant, using a profile plug in or other digital object, that may
appear on substantially any webpage (whether optimized for mobile phone, desktop,
notebook, tablet, wearable etc.), when relevant, to offer recommendations,
guidelines or other assistance to the user. For example, the virtual shopping assistant
may show information about different fits for the user profile being used, or
otherwise assist the user. For example, a user with a foot size of 41 European, while
shopping or browsing in the Nike online store, may be informed that the equivalent
size for their feet profile in Nike shoes is 42 European or US size 10.5. Additionally,
if the user profile includes preference data, such as preferred colors and fits etc. the
shopping virtual assistant may also provide suggestions or guidelines based on the
user preferences. For example, in the Nike shoes store, the shopping assistant may
suggest to the user to look for options that are 10.5 American size, in athletics shoes,

in either blue or green, etc.

[0109] In some embodiments, the virtual assistant may take the user directly to a page
or pages that match the user shopping profile data and preferences. In one
embodiment, the profile may direct the website into the sections that are interesting
or relevant to a specific user while avoiding irrelevant pages. In another
embodiments, the system may use the personalized information, alone or in

aggregate with additional users, to rearrange the website and create a personalized
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version of the website that may represent what s/he may be most interested in and

what would best fit for him or her.

[0110] In accordance with some embodiments, the virtual shopping assistant may
enable rendering of 3D views of a product being viewed, and optionally of a
personalized product. For example, a custom shoe being viewed in accordance with
a user's shopping profile may be rendered in 3D from all sides and angles, to assist

the user is viewing the product from multiple dimensions.

[0111] In accordance with some embodiments, a virtual fitting module may be

provided, to allow dressing of the shopping avatar with the product(s) being viewed.

[0112] In accordance with some embodiments, a personalized user shopping avatar may
be a once off avatar for a store. In other embodiments, the user shopping avatar may
be applicable to a chain of stores. In other embodiments, the user shopping avatar
may be applicable to a variety of brands or stores, for example, all owned by a
parent entity. In other embodiments, the user shopping avatar may be applicable to

any or all stores, via connecting to the universal user profile in the cloud.

[0113] Reference is now made to Figs. 11A-11D, which are GUIs showing examples of
screenshots for initiating a capture of a feet profile, according to some embodiments.
As can be seen in Fig. 11A, a welcome screen may be presented to the user of the
Application, to suggest setting up a basic user profile or going ahead to start the feet
modeling process. In Fig. 11B. an example is provided of a GUI presenting a
tutorial to guide the user. The example shown indicates in an image an example how
the user should stand, optionally with several screens of instructions. In Fig. 11C, an
example of a capture screen is provided, showing elements of the capture
superimposed over the camera image sensor. The circle element in the middle of the
screen may, for example, indicate when the scan is ready to be captured. For
example, the mid circle may be green when ready to capture, and red when not
ready. In some embodiments, the capture may be taken automatically by the device
when ready. In Fig. 11D, a screen showing manual manipulation is shown, allowing

for the user to adjust the lines, drag the margins of the image etc.
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[0114] Reference is now made to Figs. 12A-12B, which are examples of screenshots
for showing a capture of a feet profile, according to some embodiments. As can be
seen in Fig. 12A, an image from the user's perspective is shown, where each foot is
on a separate reference sheet of paper. As can be seen in Fig. 12B, an image from
the user's perspective is shown, where both feet are placed on the same reference
sheet of paper. Ad can also be seen, black socks are being worn, and the user is

standing against a wall, as suggested above.

[0115] Reference is now made to Figs. 13A-13C, which are GUIs showing examples of
screenshots for assisting fee avatar generation, according to some embodiments. As
can be seen in Fig. 13A an introductory screen is shown that suggests to the user to
enter basic user data and preferences [[Is this before or after initial measurement?]].
As can be seen in Fig. 13B a screen is shown that verifies that the scan was
accepted, at least initially, and that the Application will now build the avatar. As can
be seen in Fig. 13C, a screen is shown that presents the user with a generic,
personalized, simulated or other rendition of the feet mobile profile. In some

embodiments, a 3D profile may be generated on the screen.

[0116] The foregoing description of the embodiments of the invention has been
presented for the purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed. It should be
appreciated by persons skilled in the art that many modifications, variations,
substitutions, changes, and equivalents are possible in light of the above teaching. It
is, therefore, to be understood that the appended claims are intended to cover all

such modifications and changes as fall within the true spirit of the invention.
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CLAIMS

1) A method for personalized shopping, comprising the steps of:

a) running a personalized shopping assistant application on a mobile user
computing device to access product matching data from one or more product

data sources;

b) running the personalized shopping assistant application on the mobile user
computing device to acquire anatomical data about one or more application
users, based on anatomical data capture from one or more image capture

sources;

¢) running the personalized shopping assistant application generate one or more
personalized user shopping avatars based on the anatomical data capture of at

least a selected part of the user anatomy of one or more application users; and

d) running the personalized shopping assistant application to match one or more
products from the one or more product data sources to one or more personalized

user shopping avatars.

2) The method of claim 1 wherein the personalized shopping assistant application

further accesses user history data.

3) The method of claim 1 wherein the personalized shopping assistant application

further accesses user preference data.
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4) The method of claim 1, further comprising providing a simulation that represents

one or more anatomical characteristics of the user.

5) The method of claim 1, comprising simulating one or more products on at least a
part of the personalized shopping avatar in the personalized shopping assistant

application.

6) The method of claim 1 further comprising the step of generating a personalized

product recommendation.

7) The method of claim 1 further comprising the step of ordering a customized

product.

8) The method of claim 1 further comprising providing product matching feedback

from a social network.

9) The method of claim 7 further comprising modifying a product selection based on

the product matching feedback.

10) The method of claim 1, comprising running a virtual try-on feature on the mobile

user computing device.

11) The method of claim 1, compromising generating a virtual simulation of one or

more products based on the personalized shopping avatar.

12) The method of claim 1, compromising modifying the personalized shopping avatar
in accordance with changes in one or more of user anatomical, user anatomy, user

behavior, user history, user preferences, and social feedback.
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13) The method of claim 1, wherein the user preferences are selected from the group

consisting of size, color, style, price, material and type preferences.

14) The method of claim 1 further comprising capturing of anatomical data from one or

more sensors on one or more user mobile communication devices.

15) A platform for personalized shopping, comprising:

a)

b)

a cloud based server including a profile module for generating a personalized
shopping avatar based at least partially on anatomical profile data for
multiple users, a product module for consolidating product data for multiple
products, and a product matching module adapted to run code to match one

or more products to one or more shopping avatars; and

a personalized shopping assistant application running on a mobile user
computing device, the mobile device including a camera to enable
anatomical profile data capture of a user to be used in generating the
personalized shopping avatar for one or more users, the mobile device
communicatively connected to the cloud based server, and, wherein image
capture data and anatomical profile data are communicated to the cloud
server; wherein the personalized shopping assistant application runs code to
generate at least a part of the user personalized shopping avatar based on the

capture of at least a part of the user anatomy.

16) The platform of claim 15, wherein the personalized shopping assistant application

further includes a personalized product ordering module to generate personalized

product recommendations
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17) The platform of claim 15, wherein the personalized shopping assistant application

further includes a personalized product ordering module.

18) The platform of claim 15, wherein the personalized shopping assistant application is
adapted to present a simulation that graphically represents one or more anatomical

characteristics of the user.

19) The platform of claim 15, wherein the personalized shopping assistant application
further includes a product customization module to dress one or more products on

one or more personalized shopping avatars.

20) The platform of claim 15, wherein the personalized shopping assistant application

further includes a social shopping module.

21) The platform of claim 15, wherein the personalized shopping assistant application

further includes a personalized product fitting module.

22) A mobile device for personalized shopping, comprising:

a) atouch screen configured to receive a user’s input;

b) adevice camera to capture multiple images of at least a part of a user anatomy;

c) a processor having registers adapted to analyze one or more images of the user's

anatomy and product data; and

d) a software application running on the mobile device, to generate a graphic
simulation of a personalized user shopping avatar based on the analysis of

multiple images of at least a part of the user anatomy,
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wherein the processor retrieves information from the registers, and writes
information to the registers, and wherein the processor is configured to match a
shopping avatar with external product data to generate a personalized product

offering.

23) The mobile device of claim 22 further comprising registers adapted to analyze one

or more user history data and user preference data.

24) The system of claim 22 further comprising a depth sensor configured to provide 3D

data that enables enhanced generation of a user anatomical profile.
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