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METHODS AND SYSTEMS FOR PROVIDING A VEHICLE SUGGESTION BASED
ONIMAGE ANALYSIES

CROSS-REFERENCE TO RELATED APPLICATION(S)

{0001 This patent apphcation claims the benefit of priority to U S, Patent

(3]

Appheation No. 17/108,137, filed on December 1, 2020, the entirety of which is incorporated
herein by reference.

TECHMNICAL FIELD

[0002] Various embodiments of the present disclosure relate generally to providing a
suggestion to a user, and, more particularly, to providing a vehicle suggestion to a user based
10 onimage analysis.

BACKGROUND

{00031 Purchasers of relatively expensive items, such as vehicles, real estate,
mattresses, boats, computers, efe. may conduct part or all of thewr shopping for such items
oniine, via the Interngt €¢.g., via one or more online search user-interfaces}. Such relatively

15 expensive items often have numerous optional features or traits which may vupact an overall
cost of the item. In the context of a vehicle purchase, for example, a purchaser {¢.g., a buver
or user) may weigh the cost of the vehicle against the various features or traits of that vehicle.
In so doing, some of the features or traits may be determined more favorable o the purchaser
than other features or traiis {¢.g., some features may be categorized as “must have features,”

20 while other features may be categornized as “like to have features” or “unneeded features™).
Because each purchaser may have his/her own unique preference of available features or
fraits, it can be difficult for the purchaser to convey such preference nformation with
traditional, often rigid, online search user interfaces. Consequently, the buyer/user may spend

a significant amount of time rescarching vehicles before making a purchasing decision, which

[Nl
W

may lead to purchaser dissatisfaction and/or disengagement.

[6004] The present disclosure is ditected to overcoming the above-referenced
challenges. The background description provided herein is for the purpose of generally
presenting the context of the disclosure. Unless otherwise mdicated herein, the materials
described m this section are not prior art to the claims in this application and are not admitted
30 to be prior art, or suggestions of the prior art, by inclusion in this section.

SUMMARY OF THE DISCLOSURE

{00031 According to certain aspecis of the disclosure, methods and systems arg

disclosed for providing a vehicle suggestion to a user based on image analvsis. The disclosed
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methods and sysiems may improve a user’s experience when making a purchasing decision,
and may improve efficiency during the process of purchasing a vehicle.

100061 In an aspect, a computer-implemented method for providing a vehicle
suggestion to a user based on image analysis may mclude: receiving, via one or more
processors, one or more vehicle tmages via website data associated with the user; identifving,
via the one or more processors, one or more first-level tratts from the one or more vehicle
images, wherein the one or more first-level traits comprise at least one of a make, a model, a
manufacture vear, a color, a door count, or a seat count of one or more vehicles i the one or
more vehicle images; obtainmg, via the one or more processors, one or more vehicle
identifications from the one or more vehicle images based on the one or more first-level
traits; determuning, via the one or more processors, a value of cach of the one or more fust-
level traits and/or the one or more vehicle identifications via one or more algorithms;
determining, via the one or more processors, the vehicle saggestion based on the value of
cach of the one or more first-level traits and/or the one or more vehicle identifications; and
transmitting, to a device associated with the user, a notification indicating the vehicle
suggestion,

160071 In another aspect, a computer system for providing a vehicle suggestionto a
user based on tmage analysis roay mclude a memory storing wnstractions, and one o7 more
processors configured to execute the mstructions to perform operations. The operations may
melude: receiving one or more vehicle images via website data associated with the user;
wdentifying one or more first-level traits from the one or more vehicle images, wherein the
one or more first-level traits comprise at least one of a make, a model, a manufacture vear, a
color, a door count, or a scat count of one or more vehicles i the one or more vehicle
1mages; obtaining one or more vehicle identifications from the one or more vehicle images
based on the one or more first-level traits; determining a value of cach of the one or more
first-level trarts and/or the one or more vehicle identifications via one or more algorithms;
determining the vehicle suggestion based on the value of each of the one or more first-level
traits and/or the one or more vehicle identifications; and transnutting, to a device associated
with the user, a notification mdicating the vehicle suggestion.

[0008] In vet another aspect, a computer-implemented method for providing a vehicle
suggestion o a user may nclade: receiving, via one or more processors, website data
associated with the user, wherein the website data includes one or more vehicle images from

social network accounts associated with the user; identifying, via the one or more processors,

PCT/US2021/061131
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one or more first-level traits from the one or more vehicle images, wherein the one or more
first-fevel traits comprise at least one of a make, a model, a manufacture vear, a color, a door
count, or a seat count of one or more vehicles n the one or more vehicle images; obiaming,
via the one or more processors, one or more vehicle identifications from the one or more
vehicle images based on the one or more firsi-level traits; determining, via the one or more
processors, one or more second-level traits based on the one or more vehicle identifications,
wherein the onc or more sccond-level traits comprise at least one of an engive type, a
manufactunng region, or a manufacturing vear of the one or more vehicles mdicated via the
one or more vehicle images; deternuning, via the ong or more processors, a value of cach of
the one or more first-level tratts, second-level traits, and/or the one or more vehicle
identifications via one or more algorithas, the values being weighted values associated with a
frequency that each first-level trait, second-level trait, and/or each vehicle identification
appear in the ong or more vehicle images; determining, via the one or more processors, the
vehicle suggestion based on the value of each of the one or more first-level traits, second-
level traits, and/or the one or more vehicle identifications; and transmithing, to a device
associated with the user, a notification indicating the vehicle suggestion.

10009 |t 18 to be understood that both the foregoing general description and the
following detailed description arc exemplary and explanatory only and are not restrictive of

the disclosed embodiments, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

{0010} The accompanying drawings, which arc imcorporated in and constitute a part
of this specification, iHuastrate varicus exemplary embodiments and together with the
description, serve to explain the principles of the disclosed embodiments.

{0011} FIG. | depiets an exemplary system infrastructure, according to one or more
embodiments.

{6012} FIG. 2 depicts a flowchart of an exemplary method of providing a vehicle
suggestion to a user, according to ong or more embodiments.

{0013} FIG. 3 depicts a tlowchart of another exemplary method of providing a
vehicle suggestion to a user, according to one or more embodiments.

100141 FIG. 4 depicts an example of a computing device, according to one of more

embodiments.

2
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BETAILED DESCRIPTION OF EMBODIMENTS

[0015]  The terminology ased below may be interpreted in its broadest reasonable
manner, even though it is being used in conpumation with a detailed description of certain
specific examples of the present disclosure. Indeed, certain termis may even be emphasized
below; however, any terminology intended to be interpreted in any restricted manner will be
overtly and specifically defined as such in this Detailed Description section. Both the
foregoing gencral description and the following detaied description are exemplary and
explanatory only and are not restrictive of the features, as claime

[0016]  In this disclosure, the term “based on” means “based at least in part on.” The
singular forms “a,” “an,” and “the” include plural referents undess the context dictates
otherwise. The term “exemplary” is used 11 the sense of “example” rather than “ideal.” The

?

terms “comprises,” “comprising,” “includes,” “including,” or other variations thereof, are
mtended to cover a non-exclusive inclusion such that a process, method, or product that
comprises a list of clements does not necessarily include only those elements, but may
melude other eloments not expressly histed or inherent to such a process, method, article, or
apparatus. Relative terms, such as, “substantially” and “gencrally,” arg used to indicate a
possible variation of £10% of a stated or understood value,

[6017] o the following description, erabodiments will be described with reference
to the accompanying drawings. As will be discussed in more detail below, in vanous
embodiments, data such as one or more vehicle images from website data, one or more
vehicle identifications. one or more first-ievel traits, or one or more sccond-fevel traits may

be used to determime a vehicle suggestion for the user. For example, systems and methods of

the present disclosure may provide for receiving website data associated with a user,
searching the website data for one or more vehicle images containing vehicles, ientifving
various traits of the vehicles 1 the vehicle images, and providing a vehicle suggestion based
on the frequency that each trait appears in the vehicle images. In some embodiments, the
systems and methods may identify a specific vehicle type in the vehicle images and provide a
vehicle sugpestion of that specific vehicle type. Embodiments of the present disclosure
provide for a2 machine learming systern for performing the steps discussed above,

[0018] The machine learnimg systern may include a trained machine leaming
algorithim. Aspects of the trained machine learning algorithm are described elsewhere herein.
The trained machine learning systern of the present disclosure may result in toproved speed

or accuracy in deternuning vehicle saggestions. For example, the generation or filtering of
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tramning data {¢.g., mput images} may result in models that require fewer compuiing resources
or increased processing speed. Further, the vehicle suggestion may be provided without user
mteraction based on the website data. Thus, vehicle suggestions may be provided to the user
faster and more efficiently than present vehicle suggestion svstems. Therefore, the
embodiments of the present disclosure may provide for an tmprovement to technology areas,
such as computing processing, as well as improvements 1o providing vehicle suggestions to a
user. Further, the methods and systems provided herein may provide vehicle suggestions
carlier in a user’s interaction with an application that provides the vehicle suggestion. For
example, when the user first opens the apphication, the vehicle suggestion may be provided
without the user having to scarch, or otherwise browse, for a vehicle. Thus, the methods and
svstems of the present disclosure may save time for a user 1n finding a desired vehicle.
Theretore, processing load on the system and/or apphication may also be reduced due to users
spending relatively less time using the application and browsing for desired vehicles.

{0019] Referring now to the appended drawings, FIG. 1 1s a diagram depicting an
example of a systers environment 100 according to one or more embodiments of the present
disciosure. The system environment 100 may include a computer system 110, a network 130,
one of more resources 140 for coliecting data (2.g., one or more vehicle identifications), and a
user device {or a device associated with a user) 150, The one or more resources 140 for
collecting data may include one or more social network sites 141 and/or browsing history
resources 142, These components may be in communication with one another via network
130,

{0020} The computer system 110 may have one or more processors contigured to
perform methods described in this disclosure. The compater system 11 may include one or
morg modules, models, or engines. The one or more modules, models, or engines may
mchude an algorithus model 112, a notification engine 114, a data processing module 116, an
image processing engine 118, a user identification module 120, and/or an interface/API
module 122, which may each be software components stored m the compater system 110,
The computer system 110 may be configured to wtilize one or more modules, models, or
engines when performing varnous methods described i this disclosure. In some examples, the
coroputer system |10 may have a cloud computing platform with scalable resources for
computation and/or data storage, and may run ong or more applications on the cloud
computing platform to perform varnious computer-implemented methods described in this

disclosure. In some embodiments, some of the one or more modules, models, or engines may

(4]
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be combined to form fewer modules, models, or engines. In some embodiments, some of the
one or more modides, models, or engines may be separated info separaie, more nuMerous
modules, models, or engines. In some embodiments, some of the one or more modules,
models, or engines may be removed while others may be added.

160211 The algorithm model 112 may be a plurality of algonithm models. The
algorithm model 112 may include a trained machine leaming model. Details of algorithm
maodel 112 are described clsewhere herein. The notification engine 114 may be configured to
generate and communicate {(e.g., transnut) one or more notifications {e.g., velcle
suggestions) to a user device 150 or to one or more resources 140 through the network 130,
The data processing moduie 116 may be configured to montfor, track, clean, process, or
standardize data {(e.g., one or more vehicle tmages) recetved by the computer systermn 110,
One or more algorithms may be used to clean, process, or standardize the data. The image
processing engine 118 may be configured to monttor, track, clean, process, or standardize
image data. Such image data may include any images taken by the user or individuals other
than the aser, or any 1mages stored n databases associated with the one or more resources
140. The user identification module 120 may manage vser identification for each user
accessing the computer system 110, In one implementation, the user identification associated
with cach user may be stored to, and retrieved from, one or more components of data storage
associated with the computer system 110 or one or more resources 140, The interface/AP1
module 122 may allow the user to interact with one or more modules, models, or engines of
the computer system 110,

{0022} Computer system 110 may be configured to receive data from other
components {e.g., one or more resources 140, or user device 150} of the system environment
100 via network 130 Computer systern 110 may further be configured fo utilize the received
data by mputting the received data udo the algorithie model 112 to produce aresult (eg. a
vehicle suggestion). Information ndicating the result may be transmatted to user device 150
or one or more resources 140 over network 130. In some examples, the computer system 110
may be referred to as a server system that provides a service inchiding providing the
mformation indicating the received data and/or the result to one or more resources 140 or
user deviee 150

100231 Network 130 may be any suitable network or combination of networks and
may support any appropriate protocol suitable for communication of data to and from the

computer system |10 and between various other componenis in the system environment 100

N
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Network 130 may include a public network (e.g., the Internet), a private network {e.g., a
network within an organization), or a combination of poblic and/or private networks.
Network 130 may be configured to provide communication between various components
depicted 1 FIG. 1. Network 130 may comprise one or morg networks that connect devices
and/or components in the network layout to allow communication between the devices and/or
components. For example, the network 130 may be implemented as the Imternet, a wireless
network, a wied network {¢.g., Ethemet}, a local arca network {LAN), a Wide Arca Network
{WANs), Bluetooth, Near Field Commumication (NFC), or any other type of network that
provides commumications between one or more components of the network lavout. In some
embodiments, network 130 may be implemented using cell and/or pager networks, satellite,
ficensed radio, or a combination of hicensed and unlicensed radio.

16024}  Social network sites 141 may melude social network accounts associated
with the user. The user may grant access to computer system 110 to access the social
network accourds associated with the user. The social network sites 141 may clude, for
example, Pinterest, Facebook, Twitter, Instagram, Snapchat, Tumbler, Reddit, Linkedin, or
any other type of social network site 141, When the user grants access to the social network
accounts associated with the user, the corresponding social network sites 141 may provide
data associated with the user to the computer system 110, The user may post, upload, like,
favorite, pin, or otherwise associate, the vehicle images to or with the social network site 141
Thus, the computer system 110 may receive the data associated with the user from the social
network sites 141, For example, the computer system 110 may receive one or more vehicle
mmages from the social network sites 141, as detaled further below.

{00251 Browsing history rescurces 142 may mnclude webpages, e-matl, apps, or any
other on-line resources for collecting website data associated with the vser. As used herein,
“website data” 1s any data, metadata, or the like associated with the webpages, e-mails, apps,
social network sites, or other on-lme resources that the user views, miteracts with, or
otherwise visits and/or browses. Browsing history rescurces 142 may be provided by the
social network sites 141, manufacturers, vehicle dealers, retatlers, consumer promotion
agencics, and other entities. Browsing history resources 142 may mnclude other computer
systerns, such as web servers, that are accessible by computer system 110. The user may
provide access to the computer system 110 to website data associated with the user. For
exarnaple, the user may provide logm mfoumation for one or more web browsers, webpages, ¢-

mail applications, applications, social network sites 141, or other on-line resources. The user
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may then browse the Intemnet by visiting webpages, e-mail, apps, etc. and the website data
may be provided to the computer system 110, In some embodiments, the user may provide
access to only cortain types of website data. For example, the user may provide access to
only website data that contains vehicle images. Thas, only website data that contains vehicle
images may be provided to computer system 110,

{0026] 'the social network sites 141 and/or the browsing history resources 142 may
cach include one or more computer systems configured to gather, process, transmit, and/or
receive data. In general, whenever any of social network sites 141 and the browsing history
resources 142 are described as performing an operation of gathering, processing, transmitting,
or receiving data, it is understood that such operations may be performed by a computer
system thereof. In general, a computer svstem may include one or more computing devices,
as descnibed in connection with FIG. 4 below. Further, it s understood that the websiie data
may include data associated with the social network sites 141,

{0027} Userdevice 150 may operate a client program, also reforred to as a user
application 151 or third-party application, used to compunicate with the compuier system
110, This user application 151 may be used to accept user mput or provide information {e.g.,
one or more vehicle images} to the computer system 110 and to receive mtormation from the
computer system 110, In some exarmples, the user application 151 may be a mobile
application that 1s run on user device 150, In some examples, user application 151 may
mechude a web browsing apphication for browsing the Intemet. The web browsing application
may collect website data as the user browses the Internet. The website data may be stored in
one or more databases associated with the browsing history resources 142,

[0028] User device 150 may be a mobiie device (e.g., smartphons, tablet, pager,
personal digital assistant (PDA)), a computer {e.g., laptop computer, desktop computer,
server}, or a wearable device (e.g., smart watch). User device 150 can also include any other
media content player, for example, a set-top box, a television set, a video game svstem, or
any electronic device capable of providing or renderning data. User device 150 may optionally
be portable. The user device 150 may be handheld. User device 150 may be a network device
capable of connecting to a network, such as network 130, or other networks such as a local
area network {LAN), wide arca network (WAN) such as the Internet, a teleconmmunications
network, a data network. or any other type of network.

[06029] Computer system 110 may be part of an entity 105, which may be any type

of company, organization, or mstitution. In some examples, entity 103 may be a financial
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services provider, such as a bank, credit card issuer, merchant services providers, or other
type of financial service entity. In such examples, the computer system 110 may have access
to data pertaining to transactions through a private network within the ¢ntity 105, For
example, if the entity 105 18 a card issuer, entity 105 may collect and store data involving a
credit card or debit card iasued by the entity 105, In such examples, the computer system 110
may still receive data from other financial services providers. o some embodiments, entity
105 may provide a platform (¢ g., an app on a user device} with which a user can interact. For
example, the platform may receive data from the social network accounts associated with the
user and/or data from the website data associated with the user. The platform may provide a
vehicle suggestion to the user based on the social network accounts associated with the user
and/or based on the website data associated with the user. The entity 105 may mclude one or
more databases to store any information related to the user or the vehicle suggestion. The
entity 103 may provide services associated with vehicle transactions.

{0030} FIG. 2 15 a flowchart dustrating a method 200 for providing a vehicle
suggestion to a user based on 1mage analysis, accordmg to one or move embodiments of the
present disclosure. The method may be performed by computer system 110,

100311 Step 205 may include receiving, via 0ne OF MO Procgssors, Gne of mors
vehicle images via website data associated with the user. A given vehicle image of the one or
more vehicle images may include at least a picture of a vehicle. The one or more vehicle
images may mchude at feast one of a front side 1image, a back side 1image, a left side image, or
a right side tmage of a vehicle. The one or more vehicle images may inchide an image of &
vehicle from an angle. For instance, the image may include an image of the vehicle taken
from a 45-degree angle relative to the honzontal plane parallel to the floor. The one or more
vehicle images may be stored in onc or more databases associated with one or more resources
140 (¢.g., a social netwaork sites 141 and/or browsing history resources 142} or entity 105,

{0032} Computer aystem 110 may access, or otherwise communicate with, the one or
more resources 144 to receive the one or more vehicle images, as detailed above. For
cxample, computer system 110 may access social network accounts and/or browser/website
accounts associated with the user and pull the one or more vehicie images from the social
network accounts and/or website data. In some embodiments, the social networks sites 41
and browsing history resources 142 may push the one or more vehicle images to the
computer system 110, Comaputer systern 110 may parse the website data and wdentifyv onc or

more vehicle images m the website data. Computer system 110 may then extract or
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otherwise isolate the one or more vehicle images from the website data. In some
embodiments, computer svstem 110 may receive one or more vehicle images when the user
posts, uploads, likes, favorites, pins, or otherwise associates, ete. the vehicle images on the
social network sites 141, Thus, to receive the one or more vehicle images, computer system
110 may determine when the user associaics a vehicle image with the social network account
associated with the user. In accordance with a deternination that the user associates a vehicle
image with the social network account associated with the user, computer systera 110 may
receive {e.2., by push or pull} the vehicle image from the social network account associated
with the user. As used herein, “associates a vehicle image™ includes when a user posts, likes,
favorttes, pins, tweets, shares, comments on, views, ctc. the vehicle image. For example,
when the user “pins” a vehicle tmage on Pinterest, computer system 110 mayv determine that
the user has associated the vehicle image with the social network account {e.g., the Pinterest
account} associated with the user and may receive the vehicle image. In some embodiments,
the deterounation that the user associates a vehicle image with the social network account
associated with the user can include one or more thresholds. For example, computer system
110 may determine that the user has associated a vehicle image with the social network
account associated with the user when the user has viewed the vehicle image {or a page, post,
comment, ¢te. with the vehicle image) more than a threshold number of views {e.g., more
than 10 views).

[6033] To dentify a vehicle image from the website data, computer system 110 may
use one or more algorithms. For example, algovithm model 112 can be trained to identity
vehicle images from the website data. An exemplary algorithm model is deseribed with
respect to US10,140,533, which is incorporated by reference herein in its entivety. Thas, the
trained model can parse images from the website data and extract only those tmages that
contaimn vehicles. Computer systom 110 may be configured to search for images associated
with kev words 1n the website data. In some embodiments, computer system 110 may
receive or otherwise search for metadata in the images of the website data and classify the
images based on the metadata. In some embodiments, computer system 110 may perform a
keywaord search o the tnages metadata of the website data. For example, computer system
110 may search for the word “car” in the image metadata and discard, or otherwise not
gxtract or use, images whose metadata does not include the word “car.” Thus, computer
system 110 may ounly recerve one or more vehicle images from the websiic data associated

with the user. Thus, to receive the one or more vehicle images via the website data

10
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associated with the user, computer system 110 may search for the one or more vehicle images
within the websiie data associated with the user. Computer system 110 may then receive
ondy the one or morg vehicle images from the website data associated with the user. In some
embodiments, computer system 110 may receive the vehicle images when the user performs a
search for vehicle tmages using, for example, a search engine. For example, when the user
searches for “white 2019 Ford Explorer” or “white SUVs™ in an image search engine,
coraputer systemm |10 may receive one or more of the vehicle 1mages that are retursed by the
search engine.

[0034] In some embodiments, computer system 110 may determune that the website
data includes vehicle-related webpages, applications, social networking sites 141, etc., and
may receive any vehicle images viewed by the user on the vehicle-related webpages,
applications, and/or social networking sites 141, For example, computer svstem 110 may
determine that the user has visited a webpage for 2019 Ford Explorers, and may receive {e.g.,
via push or pull} any vehicle images on the webpage. To determine that the website data
meludes vehicle-related data, the one or more algornithms described above may be tramed to
recognize vehicle-related webpages, applications, soctal network sitgs 141, etc. For example,
computer system 110 may search for metadata and/or keywords associated with the
webpages, applications, social network sites 141, ete. for vehicle-related words, as detailed
above. In some embodiments, computer svstem 110 may include predetermined webpages,
applications, soctal network sites 141, ete. that mchude velcle images. Predetermined
webpages, applications, social network sites 141, etc. may include specific webpages.,
applications, soctal network sites 141, ete. that are stored in a memory or database associated
with computer system 110, When the webstte data associated with the user includes the
predetermined webpages, applications, social network sites 141, ete., computer system 110
may receive {e.g., via push or pull) one or more vehicle tnages from the predetermined
webpages, apphications, social network sites 141, etfc. For example, the predetermined
webpage may mehide “exampleautoblog com™ and when the user views a specific post,
computer svstern 110 may receive any vehicle images associated with the specific post. Thus,
coraputer systemn |10 may receive one or more vehicle tmages via the webstte data.

[0035] Step 210 may include identifying, via the one or more processors, one of more
first-level traits from the one or more vehicle images. The one or more first-lovel traits may
be identified directly from the one or more vebicle images. The step of identifving may be

done via one or more algorithms {¢.g., via algorithm model 112). Exemplary methods of
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wdentifving tratts and/or features from images are described in US 10,148,533, described
above, and US 10,223 611, which is incorporated by reference herein in its entirety. The one
or more algorithms may mclude a trained machine learning algorithm {c.g., a natural
language processing or convolutional neural network). The one or more first-level traits may
melude at least one of a make, a model, a body style, a color, a door count, or a seat count of
ong or more vehicles indicated via the one or more vehicle images. The ong or more first-
level traits may further include at least one of a weight, a mileage, or a height of the one or
more vehicles mdicated via the one or more vehicle images.

[0036] The one or more first-level traits may mchude additional exterior features such
as a wheel feature, a color feature, a shape feature, vehicle class ora body style {e.g.,
convertible, coupe, sedan, hatchback, sport-utility vehicle, cross-over, minivan, van, or
wagon), rear luggage compartment volume, door features {¢.g., falcon wing doors, or
automanc doors), light features {¢.g., color and shape of the tail light), towing capacity {g.g.,
4000 ths. towing boat), marvor features (e.g., shape of the rear mirror, heated side mirrors),
sensor and monitor features {e.g., mcluding proxamity sensors, humidity sensors, or
temperatures sensors), or roof features (2.g., sun roof, moon roof, panoramic roof). The whesl
feature may mchude, for example, the size (¢.g., the diameter and width), the brand, the type,
the safety level, the nim, the hubcap, or the matenal of the wheel. The color feature may
mehude any information regarding colors or finishes of the extenor of the vehicle. The colors
may mclude, by way of example, red, white, blue, black, silver, gold, yellow, orange, pink,
green, or gray. The finishes of the exierior may include, for cxample, maite finish,
pearlescent finish, metallic fiush, or gloss finish. The shape feature of the vehicle may
mnclade the shape of any portion of the exterior of the vehicle, including, the shape of the
front side of the vehicle, the shape of the flank side of the vebicle, or the shape of the back
side of the vehicle, In some embodiments, the first-level traits may also include
manufacturing vear, which may be derived or otherwise determined by shape feature or other
exterior features.

{0037] The one or more firsi-level traits may include additional interior features such
as a matenal feature, an electronics feature, an engine feature, an add-on feature of the
vehicle, the performance of the vehicle (e.g., track speed, 0-60 mph}, the history of the
vehicle {e.g., vears of manufacturing, mileage}, service features {e.g., 4 years of warranty}, or
break features. The material feature may include any information regarding the material of

the mterior of a vehicle, including, for example, the matenal of the seats {¢.g., leather, cloth,
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suede, etc ). The elecironics feature may include any information regarding electronics in the
vehicle, inchuding, for example, avdio and multi-media (¢.g., in-vehicle intemet streaming
music and media), internet browser, navigation syster, on-board safety or convenicnce
features {e.g., emergency breaking, self-driving, lane assist, self-parking}. The engimne feature
may include any information regarding the engine of the vehicle, imchuding, but not Emited
to, tvpes of engings {e.g., internal combustion engines, external combustion engines, hvbrid
engines, or electronic-powered engines), engine lavout (e.g., front engrue layout), maxuoum
engine speed, max engme power, design and evlinders, valves, drivetrain type (e g., 4-wheel
drive, all-wheel drve, front-wheel drive, or rear-wheel drive}, transmission type {e.g.,
automatic or manual), fuel type (¢.g., diesel, electrie, gasoline, hvbrid, or flex-fuel}, or max
torgue. The add-on feature may mehude any additional interior features of the vehicle,
meluding, seat features {e.g., heated seat, cooled seat), steening wheel features {¢.g., heated
steering wheel, cooled steering wheel}, interior door features {¢.g., metal handie), or sun visor
feature {¢.g., with vamty mirrors).

[0038] Step 215 may include obtaining, via the one or more processors, one or more
vehicle identifications from the one or morg vehicle images based on the one or more first-
level traits. The vehicle identification may include a general dentification of vehicle type.
The vehicle type may include make, model, and/or manufacture vear of the vehicle inthe one
or more vehicle images. For example, the one or more algonthms may identify that the
vehicle type 1n the one or more vehicle images is a white 2019 Ford Explorer. The one or
more vehicle identifications may also include one or more vehicle identification numbers
{VINs}. The vehicle identification number may be a unique code, includmg a serial number,
used by the automotive industry o identify individual motor vehicles, towed vehicles,
motorcycles, scooters and mopeds. The vehicle iWlentification may be associated with any
mformation about a vehicle stored in one or more databases. By using the vehicle
wdentification, additional information of an mdividual vehicle may be obtained. Each vehicle
may have a unigue VIN. Such VINs may be extracied from one or more vehicle images using
one or more algorithms. The one or more algorithms may include image processing
algorithms. For instance, a vehicle identification may be shown on a certain part of the
vehicle in a given vehicle image, and the one or more algorithms may captare and analyze the
vehicle identification shown in the given vehicle image.

{00391 Step 220 may include determunng, via the one or more processors, a value of

each of the one or more first-level traits and/or the one or more vehicle 1dentifications via one

i3



(4]

10

30

WO 2022/119809 PCT/US2021/061131

or more algorithms. The one or more algorithms may determine a frequency of each of the
one or more first-level traits and/or the one or more vehicle wdentifications gncompassed m
the ong or more vehicles mdicated via the one or more vehicle images. The value may be
calculated based on such frequency. For instance, if a white color velucle appears in six
vehicle images among the one or more vehicle images, then the value of the color white may
be six. Such frequency may be used to deternune which subset of the one or more first-lovel
tratts are more favorable to the user. Thus, cach value may be a weighted value associated
with the frequency that each first-level trait and/or cach vehicle identification appear in the
one or more vehicle images.

1060401 Further, if a specific vehicle type appears in six vehicle images, then the value
of that specific vehicle type may be six. Such frequency may be used to deterovine that a user
is interested in a specific vehicle type (e.g., white 2019 Ford Explorers). Such frequency may
also be used to detenmine which sabset of the one or more second-level traits appears more in
one or more vehicle images. For example, i five vehicle 1mages, all of the five images may
present a white vehicle, and three of the five images may present a coupe type. In thag
situation, the value of the color white may be five, the value of coupe type may be three, and
the more favorable traits may be a vehicle with a white color instead of a coupe tvpe vehicle.
In another example, among twenty vehicle images, all of the twenty images may present a
vehicle with specific engine type (¢.g., electronic vehicle) based on unique identifications
{c.g., VINS} of the vehicle images, and ten of the twenty images may present a vehicle
manutactured in 2018, Thus, the more favorable traits may be an ¢lectronic vehicle instead of
a vehicle made m 2018, In this sttuation, the electromc vehucle and a vehicle made 1n 2018
may both be liked by the user, but the user may like the electronic vehicle more than a
vehicle made 1n 2018 based on the images the user posts o social media and/or vigws while
browsing. In vet another example, among six vehicle tmages from the browsing data, six of
the images may represent a vehicle make A, five of the images may represent a four-door
vehicle, two of the tmages may represent a two-door vehicle, one of the images may
represent a black color vehicle, one of the images may represent a biug color vehicle, and one
of the images may represent a red color velucle. In this situation, the more favorable traits
may be a 4-door vehicle made by make A, less favorable traits may be a 2-door vehicle made
by make A, and the user may be indifferent among colors black, bluc, and red of the vehicle.
In some embodirents, differcut values may be assigned to different traits {e.g., first-level or

second-~level traits). For mstance, the most frequently appearing features identified i the
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vehicle images {¢.g., traits that appear in every vehicle image) may be assigned a value of 5
on ascale of 110 5, consistently but less frequently appearing features 1o vehicle images {e.g.
tratis that appear in 50% of vehicle images) mayv be assigned a value of 3 on the scale of 1 to

5, and mditferently appearng features in vehicle mmages (¢.g., traits that appear in 10% of
vehicle images) mayv be assigned as a value of 1 on the scale of 1 to 5. In another example,
the value of the trait may be ¢qual to how many times such trait appears in vehicle images. In
this sttuation, if ong trait appears in 10 vehicle images, then the value of the trait may be 10,
and the trait with the highest value may be considered most favorable 1o the user.

100417 Step 225 may include determining, via the one or more processors, the vehicle
suggestion based on the value of each of the one or more first-level traits and/or the one or
more vehicle identifications. In one example, the browsing data may inchude five vehicle
images and all of the five images may present a white vehicle, and three of the five images
may present a coupe type vebicle. In this situation, the vehicle suggestion may be a vehicle
with a white color instead of a coupe type vehicle. In another example, the five vehicle
mmages may all include white 2019 Ford Explorers. In this situation, the vehicle suggestion
may be a white 2019 Ford Explorer. The determining the vehicle saggestion may mehude
real-time updating of the vehicle suggestion based on one or more additional vehicle images
recotved from the browsmg data as the user browses the Internet or posts images on social
media, as detatled above. The deternuning the vehicle suggestion may include determining
the vehicle sugeestion via a trained machine learning algorithm. The trained machine
learning algorithm may be configured to utilize principal component analysis. Details of the
tramed machine leaming algorithm are described elsewhere herein.

[0042] The vehicke suggestion may imclude a recommended vehicle, or a plurality of
recommended vehicles, available for purchase. The vehicle suggestion may inciude any
mformation regarding the recommended vehicle(s) including, but not himiied to, images,
prices, models, makes, vears of manufacturing, or mileages of the recommended vehicle(s).
The vehicle suggestion may also inchide any imformation regarding one or more dealers who
may scli the recommended vehicle(s), including, but not limited to, the names of the dealers
or the addresses of the dealers. The vehicle suggestion may also include any information
regarding purchasing a vehicle by the user, for example, a recommended location to purchase
the recommended vehicle(s), or a recommended time to purchase the recommended
vehicle(s). The vehicle suggestion may include upgrade or repair information spectfic to the
recormmended vehicle(s), news arficles pertaming to the recommended vehicle(s), possible
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substitule or compatible items for the recommended vehicle(s), and so forth, Although a
vehicle suggestion 1s described herein as an example, the method can be utilized to provide
suggestion for other products. The product may be any ifem or service sold by a merchant,

{00431 Step 230 may include transmitting, to the device associated with the user, a
notification indicating the vehicle suggestion. The notification mdicating the vehicle
suggestion may include an image of one or more recommended vehicles. The notification
mayv be configured to be displaved on a user mterface of the device associated with the user
{user device 150). The notitication may mclude an interactive feature configured to enable
the user to accept or reject the vehicle suggestion. The notification may nchide information
regarding the vehicle suggestion. The notification may be displayed in a user interface. In
some embodiments, the notification may be configured to be displaved on a display screen of
a user device associated with the user (e.g., user device 150}, The notification may be
displayed on the display screen in any sutable form, such as an g-mail, a toxt message, a push
notification, content on a webpage, and/or any form of graphical user wderface. The user
device 150 may be capable of accepting mputs of a user via one or more interactive
components of the user device 130, sach as a kevboard, button, mouse, touchscreen,
touchpad, joystick, trackball, camera, microphone, or motion sensor.

[0044] Some embodiments may include, determining, via the ong or more processors,
one or more second-level traits based on the one or more vehicle identifications. The onc or
more second-level tratts may not be obtamed directly from the one or more user-selected
images. Instead, the one or more second-level traits may be determined based on vehicle
wdentification. In one example, since each vehicle may have a unique vehicle identification,
the one or more second-level traits may be determined based on characteristics or information
of a vehicle associated with the unique vehicle identification. Such characteristics or
mformation of a vehicle may be stored in one or more databascs, and the vehicle
wdentification may be used to access the characteristics or information of the vehicle. The
VIN may be associated with any vehicle information stored in one or more databases
associated with onc or more resources 140 {c.g.. a vehicle loan provider). By using the VIN,
vehicle information may be obtained by connecting a unigue VIN to an jndividual vehicle
having such VIN. The one or more second-level traits may include any information of the
vehicle that can be obtained based on the vehicle identification, mchiding, at least one of an
cngine type, a mannfacturing region, or a manufacturing vear of the one or more vehicles
mdicated via the one or more user-selocted images. The ong or more second-level traits may
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further inchude at least a vehicle price of the one or more vehicles mndicated via the one or
more user-selected images.

1060451 In some embodiments, computer systern 110 may generate a matrix of first-
level traits, second-level traits and/or vehicle identifications based on the weighted values.
For example, the matrix may plot the vanoos first-level traits, second-level traits, and/or the
vehicle identifications based on the frequency that each first-level trait, second-level trait,
and/or vehicle identification appears in the one or more vehicle images. The weighted values
may also include weights based on more recently viewed vehicle images from the websiic
data. For example, traits and/or vehicle identifications that appear tn vehicle tmages that the
user viewed within the past thirty days may receive a higher weight than traits and/or vehicle
identifications that appear 1n vehicle images that the user viewed longer than thirty days ago.

{00461 Computer aystem 110 may use term frequency-mverse document frequency
{tf-1dfy to determine the frequency that the first-level traits, second-level trasts, and/or vehicle
wdentifications appear in the webstte data and to geverate the matrix. As used herein, tf-idfis
anumerical statistic that reflects how important an trait {e.g., first-level and/or second-level}
and/or vehicle identification is to a specific webpage, application, social network site 141,
otc. in the website data. For exarple, the tf-1df value mcreases proportionaliy to the number
of times an trait and/or velucle identification appears in the specific webpage, application,
social network site 141, etc. and s offset by the number of webpages, applications, social
network sites 141, ete. in the website data that contain that trait and/or vehicle identification.
Thus, tf-df may be used 1o score and rank a specific webpage. application, and/or social
network site 141, ete. relevance given the websie data.

100471 FIG. 3 18 a flowchart llustrating another excruplary method 300 for providing
a vehicle suggestion to the user, according o one or more ermbodiments of the present
disclosure. The method may be performed by computer systern 110

004381 Step 305, stmlarly to step 203, may include receiving, via one or more
processors, website data, wherein the website data includes one or more vehicle images from
social network accounts associated with the user. A given vehicle image of the one or more
vehicle tmages may include at least a picture of a vehicle. The receiving step may he
performed, as detailed above with respect o step 205, Step 310, similarly to step 210, may
mclude dentifying, via the one or move processors, one of more first-level traits from the one
or more vehicle images. The one or more first-level traits may nclude at least one of a make,

amodel, a color, a door count, or a seat count of one or more vehicles indicated via the one or
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more user-selected images, as detaled above. Step 315, similazly to step 213, may include
obtaining, via the one or more processors, one or more vehicle identifications from the one or
more vehicle images based on the one or more first-level traits. Step 320 may nclude
deternuning, via the one or more processors, one or more second-level traits based on the one
or more vehicle identifications. The one or more second-level traits may include at feast one
of an engine type, a manufacturing region, or a manufacturing vear of the one or more
vehicles indicated via the one or more vehicle 1mages. Step 323, similarly to step 220, may
melude determuning, via the one or more processors, a value of cach of the one or morg first-
level traits, the one or more second-level traits, and/or the one or more vehicle identifications
via ong or more algonthms. The vahies may be weighted values associated with a frequency
that cach first-level tratt, second-level trait, and/or vehicle identification appear in the one or
more vehicle images. Details of one or more vehicle images, one or more first-level traits,
one or more vehicle entifications, one or more second-level traits, and the values are
described elsewhere herein,

[0049] In step 330, computer system 110 may determine the vehacle suggestion based
on the valae of each of the one or more first-level traitrs, second-level traits, and/or the one or
more vebicle identifications via a trained machine learning algorithm. The trained machine
learning algorithim may include a regression-based model that accepts the one or more
vehicle images, one or more first-level traits, one or more vehicle identifications, one or more
second-level traits, values of one or more first-level traits and/or second-level traits, and/or
vehicle suggestion as input data. The trained machine leaming algoritho may be part of the
algorithm model 112. The trained machine learning algorthm may be of any suitable form,
and may inclade, for example, a neural network. A neural network may be software
representing a buman neural system {¢.g., cognitive system}. A neural network may include a
series of layers termed “neurons” or “nodes.” A neural network may comprise an mput layer,
to which data is presented, one or more internal lavers, and an output layer. The number of
neurons 1n each laver may be related to the complexaty of a problem to be solved. Input
neurons may receive data being presented and then transmit the data to the first internal layer
through the connections” weight. The trained machine leaming algorithm may include a
convolutional neural network (CNN), a deep neural network, or a recurrent neural network
{(RINN}.

{00561 A CNN may be a deep and feed-forward artificial neural network. A CNN

may be applicable to analvzing visual images, such as the one or more vehicle images or ong
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or more user-selected images, described elsewhere herem. A CNN may include an input
layer, an output layer, and multiple hidden layvers. Hidden lavers of a UNN may melude
convolutional lavers, pooling layers, or normalization layers. Lavers may be organized in
three dimensions: width, height, and depth. The total number of convolutional lavers may be
at least about 3, 4, 3, 10, 13, 20 or more. The total number of convolutional layers may be at
most about 20, 15, 10, 5, 4, or less.

{0051} Couvolutional layers may apply a convolution operation to an juput and pass
results of a convolution operation to a next layer. For processing images, a convolution
operation may reduce the mimber of free parameters, allowing a network to be deeper with
fewer parameters. In a convolutional layer, neurons may receive input from only a restricted
subarea of a previous layer. A convolutional layer’s parameters may comprise a set of
learnable filters (or kemels). Leamable filters mav have a small receptive field and exiend
through the full depth of an input vohume. During a forward pass, cach filter may be
convolved across the width and height of an mput volume, compute a dot product between
enirics of a filter and an input, and produce a 2-dimensional activation map of that filier. Asa
result, a network may learn filters that activate when detecting some specific type of feature
at some spatal position as an npot.

[00352] An RNN may be configured to receive sequential data {¢.g., user feedback
data} as an input, such as consecutive data mputs, and the RNN may update the miernal state
at every time step. An RNN can be applicable to tasks such as image captioning or time series
anomaly detection. The RNN may nclude a fully recurrent neural network, independently
recurrent neural network, Jordan networks, Echo state, neural history compressor, gated
recurrent unit, muliiple imescales model, differentiable neural computer, or any combination
thereof.

[0053] The tramned machine leaming algorithm may compute the vehicle suggestion
as g function of the one or more vehicle images, one or more first-level traits, one or more
vehicle identifications, one or more second-level traits, values of one or more firsi-level fraits
and/or second-level traits, or one or more variables indicated in the input data. The one or
more variables may be denved from the one or more vehicle images, one or more user-
selected 1mages, one or more first-level traits, one or more vehicle identifications, one or
more second-level traits, or values of one or more first-level traits and/or second-level traiis.

This function may be learned by training the machine learning algorithm with training sets.
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{0034} The machine learning algorithm may be trained by supervised, unsupervised,
or semi-supervised leaming using traiming sets comprising data of tvpes similar to the type of
data used as the model wput. For example, the training sef used to train the mode] may
mehude any combimnation of the following: the one or more vehicle images or images sclected
by third-parties other than the user, one or more first-level traits associated with vehicle
images or images selected by third-partics other than the user, one or more vehicle
wlentifications associated with vehicle images or images selected by third-partics other than
the user, one or more second-level traits associated with vehicle identifications, values of one
or more first-level trarts and/or second-level traits, or vehicle suggestion to the user or to the
third-parties other than the user. Additionally, the training set used to train the model may
further include user data, including, but not limited to, demographic mtormation of the user
or other data related to the user. Accordingly, the machine leaming model may be tramed o
map mput variables to a quantity or value of a vehicle suggestion for the user. That is, the
machine learning model may be trained to deterroine a quantity or value of the vehicle
suggestion of the user as a function of various input variables.

{00351 I step 333, computer system 110 may transmit, to the device associated with
the user, a notification mmdicating the vehicle suggestion. The notification may mclade an
mteractive feature configured 1o enable the user to accept or reject the vehicle suggestion.
The notification may be configured to be displayed on the user interface of the device
associated with the user. The notification indicating the vehicle suggestion may include an
image of a recommended vehicle. The notification may include an interactive feature
configured fo enable the user to accept or reject the vehicle suggestion. The notification may
mclude information regarding the vehicle saggestion. The notification may be displaved ina
user interface. In some embodiments, the notification may be configured o be displaved on a
display screen of a user device associated with the user {e.g., user device 150} The
notification may be displayed on the display screen in any suntable form, such as an e-mail, a
text message, a push notification, content on a webpage, and/or any form of graphical user
mterface. The user device 150 may be capable of accepting mputs of a user via ong or more
mteractive componenis of the user device 150, such as a kevboard, button, mouse,
touchsereen, touchpad, joystick, trackball, camera, microphone, or motion sensor.

160361 At any stage of providing a vehicle suggestion, the method may further
mchude storing the one or more vehicle images, one or more first-level traits, one or more

vehiclke identifications, one or more second-level traits, values of one or more first-level trats
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and/or second-level traits, or vehicle suggestion for subsequent analysis. The stored data may
have an expiration period. The expiration pertod may be at least 1 day, 1 week, 1 month, 1
guarter, 1 year, or longer. In other embodiments, the expiration period may be at most 1 year,
| quarter, I month, 1 weck, | dav, or shorter. The subsequent analvsis may mclude analyzing
the vehicle suggestion to update the one or more vehicle images, one or more first-lovel traits,
one or more vehicle identifications, one or more second-level traits, or values of one or more
firsi-level traits and/or second-level traits. The stored data may also be one of the one or more
variables used m training a trained machine learning model. Details of the trained machine
learning model are deseribed elsewhere herein.

100371 The method disclosed herein may provide a passive vehicle suggestion fo a
user efficiently. For mstance, by receiving vebicle images from website data associated with
the user, available vehicles may be sorted, removed, or selected without requiring the user to
manually select one or more filters {¢.g., typing in a search box, or choosing from a drop
down menu} to select vehicles, especially when the user is unsure which filter to type or
select. The method disclosed herein may provide a user a real-time vehicle suggestion while
the user has viewed, posted, bked, favorited, pinned, or otherwise associated with, one or
more vehicle images. With cach vehicle image the user associates with, computer system 110
may update the vehicle images received and update the vehicle suggestion accordinglv. As
the user views, posts, likes, favorites, pins, or otherwise associates with, more vehicle images,
computer system 110 may refine or otherwise update the vehicle suggestion. In some
crabodiments, computer system 110 may determine the vehicle suggestions based on a
threshold namber of vehicle images. For example, the methods 200, 300 may proceed it the
number of vehicle images received by computer system 110 exceeds the threshold.

{00381 In general, any process discussed in this disclosure that is understood to be
computer-implementable, such as the processes Ulustrated in FIGS. 2 and 3, may be
performed by one or more processors of a computer system, such as computer system 110, as
described above. A process or process step performed by one or more processors may also be
referred 1o as an operation. The one or more processors may be configured to perform such
processes by having access 1o justructions {¢.g., software or computer-readable code) that,
when executed by the one or more processors, cause the one or more processors o perform
the processes. The instructions may be stored in a memory of the computer system. A
processor may be a contral processing unit (CPU), a graphics processing unat (GPU), or any

suttable type of processing unit.
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[0059] A computer sysiem, such as computer system 110 and/or user device 150,
may include one or more computing devices. I the one or more processors of the compuier
system 110 and/or user device 150 are implemented as a plurality of processors, the plurality
of processors may be included m a single computing device or distributed among a plurahity
of computing devices. If computer system 110 and/or user device 150 comprises a plurality
of computing devices, the memory of the computer system 110 may mclude the respective
memory of each computing device of the plurality of computing devices.

{00601 FIG. 4 illustrates an example of a computing device 400 of a computer
aystern, such as computer system 110 and/or user device 150, The computing device 400 may
mclude processor{sy 410 {ec g., CPU, GPU, or other such processing unit{s))}, a memory 420,
and commumnication mierface(s) 440 (¢.g., a network wderface) to communicate with other
devices. Memory 420 may include volatile memory, such as RAM, and/or non-volatile
memory, such as ROM and storage media. Examples of storage media inclade sohid-state
storage media {¢.g., solid state drves and/or removable flash memory), optical storage media
{c.g., optical discs}, and/or magnetic storage media {e.g., hard disk drives). The
aforementioned instractions {g.g., software or computer-readable code) may be stored in any
volatide and/or non-volatile memory component of memory 420. The computing device 400
may, in some embodiments, further mclude nput device(s) 450 {c g, a kevboard, mouse, or
touchscreen) and output device(s) 460 {¢.g., a displav, printer). The aforementioned elements
of the computing device 400 may be connected to one another through a bus 430, which
represents one or more busses. In some embodiments, the processor(s) 410 of the computing
device 400 mncludes both a CPU and a GPUL

{0061 Instructions exccutable by one or more processors may be stored on a non-
transitory computer-readable medium. Therefore, whenever a computer-implemented method
1s described m this disclosure, this disclosure shall alse be understood as describing a non-
transitory computer-readable medium storing instructions that, when exccuted by one or more
processors, cause the one or more processors (o perform the computer-implemented method.
Examples of non-transitory computer-readablc medium include RAM, ROM, solid-state
storage media {¢.g., solid state drives), optical storage media {e.g., optical discs), and
magnetic storage media {e.g., hard disk drives). A non-transiiory computer-readable medium
may be part of the memory of a computer system or separate from any computer system.

[06062] It should be appreciated that jo the above description of exemplary

embodiments, various features are sometimes grouped together n a single embodiment,
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figure, or description thereot for the purpose of streambining the disclosure and aiding in the
understanding of one or more of the various wventive aspects. This method of disclosure,
however, is not to be interpreted as reflecting an intention that the claims require more
features than are expressly recited in each claim. Rather, as the following claims reflect,
mventive aspects He in less than all features of a single foregoing disclosed embodiment.
Thus, the claims following the Detailed Description are hereby expressly ncorporated into
this Detatled Description, with each claim standing on tis own as a separate embodiment of
this disclosure.

[0063]  Furthermore, while some embodiments descnbed herein include some but
not other features mcluded in other emboduments, combinations of features of different
embodiments are meant to be within the scope of the disclosure, and form different
embodiments, as would be understood by those skitled m the art. For example, i the
following claims, any of the claimed embodiments can be used in any combination.

{0064] Thus, while certain embodiments have been described, those skilled inthe
art will recognize that other and further modifications may be made thereto without departing
from the spirit of the disclosure, and it 15 intended to claim all such changes and
modifications as falling within the scope of the disclosure. For example, functionality may be
added or deleted from the block diagrams and operations may be interchanged among
functional blocks. Steps may be added or deleted to methods described withun the scope of
the present disclosure.

{0065} 'The above disclosed subject matter is to be considered tllustrative, and not
restrictive, and the appended claims are intended to cover all such modifications,
enhancements, and other implementations, which fall within the trac spinit and scope of the
present disclosure. Thus, to the maximum extent allowed by law, the scope of the present
disclosure s to be determined by the broadest pernissible interpretation of the following
claims and their equivalents, and shall not be restricted or linuted by the foregoing detaled
description. While various mnplementations of the disclosure have been described, it will bg
apparent to those of ordinary skill in the art that many more tnplementations and
implementations are possible within the scope of the disclosure. Accordingly, the disclosure

1s 1ot 1o be restricte
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What is claimed is;

1. A computer-implemented method for providing a vehicle suggestion to a user based
on image analysis, the method comprising:

YECeIVIng, via one Of More proecssors, one or more vehicle images via wehstie data
associated with the user;

dentifying, via the one or more processors, ong or more first-level traits from the one
or more vehicle images, wherein the one or more first-level fraits coraprise at least one of a
make, a model, a body stvle, a color, a door count, or a seat count of one or more vehicles in
the one or more vehicle images;

obtaining, via the ong or more processors, ong or more vehicle wentifications from
the one or more vehicle images based on the one or more first-level traits;

determining, via the one or more processors, a value of each of the one or more first-
level traits and/or the one or more vehicle wentifications via one or more algorithms;

determining, via the one or maore processors, the vehicle suggestion based on the
value of each of the one or more first-level traits and/or the one or more vehicle
wdentifications; and

transmitting, to a device associated with the user, a notification indicating the vehicle

suggestion.
2. The computer-implemented method of claim 1, wherein the website data inchudes the

one or more vehicle images from onc or more social network accounds associated with the
user.
3. The computer-implemented method of claim 2, wherein receiving, via the one or
moTe processors, the one or more vehicle mmages via the website data associated with the user
mehudes:

determining, via the one or more processors, when the user associates a vehicle image
with the one or more social network accounts associated with the user; and

i accordance with a determination that the user associates a vehicle image with the
one or more social network accounts associated with the user, recerving, via the one or more
processors, the vehicle image from the one or more social network accounts associated with

the user.
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4, The computer-implemented method of claim 1, wherein receiving, via the one or
more processors, the one or more vehicle images via the website data associated with the user
mcludes:

searching, via the one or more processors, for the one or more vehicle tmages within
the website data associated with the user; and

receiving, via the onc or more processors, only the one or more vehicle images from

the website data associated with the user,

5. The computer<implemented method of claim 1, wherein each valae 1s a weighted
value associated with a frequency that each of the one or more first-level traits and/or each of

the one or more vehicle wdentifications appear 1 the one or more vehicle tmages.

6. The computer-implemented method of claim 3, further including:
generating, via the one or more processors, a matrix of the one or more fust-level
traits and/or the ong or more vehicle identifications based on each weighted value; and
determining, via the one or more processors, the vehicle suggestion based on the
matrix.
7. The computer-implemented method of claim 3, wherein each weighted value mncludes

a weight based on more recently viewed vehicle images from the website data.

8. The computer-implemented method of claim 1, further including:
determuining, via the one or more processors, ong or more second-leve] traits based on
the one or more vehicle identifications, wherein the one or more second-feve] traits comprise
at least one of an engine type, a manufacturing region, or a manufactiuniog vear of the one or
more vehicles indicated via the one or more vehicle images;
determining, via the ong or more processors, a value of cach of the ong or more
sccond-level {raits; and
determining, via the one or rore processors, the vehicle suggestion based on the

value of each of the one or more first-level traits and the one or more second-level traits.
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9. The computer-implemented method of claim 8, wherein the one or more second-level
traits further include at least a vehicle price of the one or more vehicles indicated via the one

or more vehicle images.

10. The computer-implemented method of claim 1, wherein determining the vehicle
suggestion includes determining the vehicle suggestion via a trained machine leaming

algonitho.

11 A computer system for providing a vehicle suggestion to a user based on image
analysis, comprising:

a memory storting instructions; and

one or more processors configured to execute the mstructions to perform operations
mehuding:

receiving one or more vehicle tmages via website data associated with the

identifying one or more first-level traits from the one or more vehicle images,
wherein the ong or more first-level traits comprise at least one of a make, amodel, &
body style, a color, a door count, or a seat count of one or more vehicles m the one or
more vehicle images;

obtaining one or more vehicle identifications from the one or more vehicle
images based on the one or more first-level traits;

deternuning a value of cach of the one or more first-level traits and/or the one
or more vehicle wdentifications via one or more algorithms;

determining the vehicle suggestion based on the value of cach of the one or
more first-level traits and/or the one or more vehicle identifications; and

{ransmittimg, to a device associated with the user, a notification indicating the

chicle suggestion.

12. The computer system of claim 11, wherein the website data includes the one or more

vehicle images from one or more social network accounts associated with the user.

13. The computer syster of claim 12, wheremn receiving the one or more vehicle images
o s Py o

via the website data associated with the user includes:
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determining when the user associates a vehicle image with the one or more social
network accounts associated with the vser; and

inx accordance with a determnation that the user associates a vehicle image with the
ong or more social network accounts associated with the user, receiving the vehicle image

from the one or more social network accounts associated with the user.

14 The computer system of claim 11, wherein receiving the one or more vehicle images
via the website data associated with the user includes:

scarching for the one or more vehicle 1mages within the website data associated with
the user; and

receiving only the one or more vehicle images from the website data associated with

the user.

15, The computer system of claim 11, wherein cach value 1s a weighted value associated
with a frequency that each of the one or more first-level tratts and/or each of the one or more

vehicle identifications appear 1n the one or more vehicle images.

16.  The computer system of claim 15, wherein the operations further include:
generating a matrix of the one or more first-level traits and/or the one or more vehicle
wlentifications based on sach weighted value; and

determining the vehicle suggestion based on the matrix.

17.  'The computer system of claim 15, wherein cach weighted value inchudes a weight

based on more recently viewed vehicle images from the website data.

8. The computer system of claim 11, wheren the operations further include:

determining one or more second-level traits based on the one or more vehicle
wlentifications, wherein the one or more sccond-ievel traits comprise at least one of an engine
tvpe, a manufacturing region, or a manutacturing year of the one or more vehicles indicated
via the one or more vehicle images;

determining a value of cach of the one or more second-level traits; and

determining the vehicle suggestion based on the value of cach of the one or more

first-level traits and the one or more second-level tragts.
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19. The computer system of claim 11, wherein determining the vehicle suggestion

mcludes determining the vehicle suggestion via a trained machine learning algorithn.

20, A compuier-implemented method for providing a vehicle suggestion to a user based
on image analysis, the method comprising:

reCeIVIng, Via One OF more processors, website data associated with the user, wherein
the websiie data includes one or more vehicle images from social network accounts
associated with the user;

identifying, via the one or more processors, one or more first-level traits from the one
or more vehicle tnages, wherein the one or mare first-level traits comprise at feast onec of a
make, a model, a body stvle, a color, a door count, or a seat count of one or more vehicles in
the one or more vehicle images,

obtaining, via the one or more processors, one or more vehicle identifications from
the one or more vehicle images based on the one or more first-level traits;

determining, via the one or more processors, one or more second-level traits based on
the one or more vehicle identifications, wherein the one or more second-feve] traits comprise
at least one of an engine type, a manufacturing region, or a manufactiunog vear of the one or
more vehicles indicated via the one or more vehicle images;

determining, via the one or more processors, a value of each of the one or more first-
level traits, the one or more second-level traits, and/or the one or more vehicle identifications
via ong or more algorithms, each value being a weighted value associated with a frequency
that each of the one or more first-level traits, the one or more second-level traits, and/or the
one or more vehicle identifications appear in the one or more vehicle images;

determining, via the one or more processors, the vehicle suggestion based on the
vatue of each of the one or more first-level traits, the one or more second-level traits, and/or
the one or more vehicle identifications; and

transmitting, to a device associated with the user, a notification indicating the vehicle

suggestion.
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