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METHODS AND SYSTEMS FOR PET WELLNESS PLATFORM

CROSS-REFERENCE TO RELATED APPLICATIONS
0001} This application claims priority to U.S. Provisional Patent Application Senial
5 Number 62/617,694, filed Jannary 16, 2018, entitled System and Method for Recommending
Pet Foods, and U.S. Provisional Patent Application Serial Number 62/683,925, filed June 12,
2018, entitled Methods and Systems for Automation Platform for Pet Attribute Collection and

Processing. Each of the apphications is hereby incorporated by reference as if fully set forth

herein.
10
FIELD
{30602} The present disclosure relates to a pet wellness platform and methods for
recommending pet products for pets based on attributes of the pets.
15 BACKGROUND

{6603} Most commercially avaiable pet foods, such as pet foods sold at large retalers,
meet only minimal standards for nutritional quality. In some cases, some pet foods meet the
minimum standards of quality by having nutrients sprayed onto them during manufacturing in
forms that are not highly bicavailable to the pet that consumes them, or that are destroyed by

20 further processing during manufacturing. These foods may contain ingredicnts that have
adverse effects on at least some breeds and lack gredients that are helpful to at least some
breeds.
[6004] Many common pets, such as dogs and cats, vary significantly by breed in their
nutritional requuements. Also, mdividuals within a breed can vary significantly n their

25  nutritional requirements. For example, within a breed factors such as age, activity level, activity
type, size, weight, iemperament, cnvironment, owner attributes, and other factors may affect
the nutntional requirements of a pet. A need exists for automated systeras and methods for
recommending pet foods that are nutritionallv appropriate for the species, the breed, and/or the
particular attributes of the individual pet.

30 [0005] An appropriate dictary recommendation may ideally be highly tuned to a number
of the above-referenced attributes of an ndividual pet; however, as the number of attributes of
a pet that are relevant to a product recommendation increases, the chances for errors in

identifving the attributes also increases. For example, errors resulting from lack of data, data
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entry errors, meomplete data entry, lack of understanding about what data is being requested,
lack of powmalization, musreporting, and other factors may affect the quality of the
recommendations. Some attributes fike activity levels and activity type may be particularly
difficult to obtain accurately because owners may only have a general {and often mmaccurate}
understanding of a pet’s actual activitics and/or owners may tend to report in a mapoer that
reflects favorably on the owner, rather than in a manner that provides accurate mformation. A
need exists for improved methods and systems for collecting relevant information about the

attributes of pets that are relevant to dietary recommendations.

SUMMARY

[6006] According to some cmbodiments of the present disclosure, a method for
recommending pet food for a pet is disclosed. The method includes recciving, by a processing
system of a platform, pet information corresponding to the pet from a client user device of a
user associated with the pet, sensor measurements from one or more wearable devices worn by
the pet via an API of the platform, and video data from one or more home deovices associated
with an owner of the pet. The method further includes generating, by the processing system, a
set of attributes relating to the pet based on the pet information, the sensor measurements, and
the video data, the set of attributes inchiding a terperature attribute indicating a body
temperature of the pet. The method also includes determining, by the processing system, a
temperature classification corresponding to the pet based on the set of attributes. The method
also mcludes determining, by the processing system, a recipe score corresponding to the pet
based upon the temperature classification and the set of attributes. The method also inclhudes
determining, by the processing system, a pet food recommendation from a pet product database
based on the recipe score and a quantity of food to recommend for the pet based on the set of
attnibutes. The method further includes providing, by the processing system, a diet
reconmendation indicating the pet food recommendation and the quantity of food to the user
via a comununication network.

16007 In embodiments, determining the set of attributes inchudes structuring the pet
information into one or more attributes. In some of these embodiments, the pet information
mncludes one or more of an age of the pet, a breed of the pet, a size of the pet, and a weight of
the pet and the set of attributes inchude one or more of an age attribute, a breed attribute, a size

attribute, and a weight attribute.
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10008] In embodiments, determiming the set of attributes includes structuring the sensor
measurements into one or more attributes. In some of thesc cmbodiments, the sensor
measurements include one or more of heartrate data, temperature data, and breath rate data and
the set of attributes include one or more of a heartrate attribute, the temperature attribute, and
a breath rate attribute.

[0309] In embodiments, determining the set of attributes includes: analyzing the video data
using a computer-vision system to determine one or more classifications based on the video
data; and structuring the one or more classifications into one or more respective atiributes. In
some of these embodiments, the one or more classifications include one or more of an eve
clarity classification, a mood classification, a skin condition classification, and a muscle tone
classification and the one or more attributes include one or more of an eye clarity atiribute, a
mood attribute, a skin condition attribute, and a muscle tone attribute.

(001 0] In embodiments, the temperature classification is sefected from ove of a warm
classification, a neutral classification, and a cool classification. In some of these embodiments,
determining the recipe score includes: setting an initial recipe score based on the temperature
classification; and selectively adjusting the recipe score based on the set of attributes. In some
of these embodiments, the pet food recommendation includes selecting a first pet food with
warming ingredients when the recipe score is greater than an upper threshold, a second food
with cooling ingredients when the recipe is less than a lower threshold, and a neutral food with
neutral ingredients when the recipe 1s greater than the lower threshold and less than the apper
threshold.

10611} According to some embodunents of the present discloswre, a method for
recommending pet food for a pet s disclosed. The method includes receiving, by a processing
system of a platform, pet information corresponding to the pet from a client user device of a
user associated with the pet and generating, by the processing system, a set of attnbutes relating
to the pet based on the pet information. The method further includes deternmining, by the
processing system, a temperature classification corresponding to the pet based on the set of
attributes and determining, by the processing system, a recipe score corresponding to the pet
based upon the temperature classification and the set of attributes. The method further mcludes
determining, by the processing system, a pet food recommendation from a pet product database
based on the temperature classification, and providing, by the processing system, a diet
reconunendation indicating the pet food recommendation the user via a communication

network.
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10012} In embodiments, determining the set of attributes inchides structuring the pet
mformation into one or more attributes. In some of these embodiments, the pet information
includes one or more of an age of the pet, a breed of the pet, a size of the pet, and a weight of
the pet and the set of attributes inchide one or more of an age attribute, a breed atiribute, a size
attribute, and a weight attribute.

(001 3] In embodiments, the method further mcludes receiving, by the processing system,
sensor measurements from one or more wearable devices worn by the pet via an API of the
platform. In some of these embodiments, determining the set of attributes mcludes structuring
the sensor measurements into one or more attributes. In some of these embodiments, the sensor
measurements include one or more of heartrate data, temperature data, and breath rate data and
the set of attributes include one or more of a heartrate attribute, the temperature attribute, and
a breath rate attribute.

001 4] In embodiments, the method further mcludes receiving, by the processing system,
video data from one or more home devices associated with an owner of the pet. In some of
these embodiments, determining the set of attributes includes: analyzing the video data using
a computer-vision system fo determine one or more classifications based on the video data; and
structuring the one or more classifications into one or more respective attributes. In some of
these embodiments, the one or more classifications incluide one or more of an eve clarity
classification, a mood classification, a skin condition classification, and a muscle tong
classification and the one or more attributes include one or more of an eve clarity attribute, a
mood attribute, a skin condition attribute. and a muscle tone attribute.

10615} {n some embodiments, the temperature classification is selected from one of a warm
classification, a neutral classification, and a cool classification, In some of these embodiments,

the method further inchludes deternuning

&

by the processing system, a recipe score
corresponding to the pet based upon the temperature classification and the set of atiributes,
including a temperature attribute mdicating a body temperature of the pet. In some of these
embodiments, determining the recipe score includes: setting an initial recipe score based on the
emperature classification; and selectively adjusting the recipe score based on the set of
attributes. In some of these emboduments, determining the pet food recommendation includes
selecting a first pet food with warming ingredients when the recipe score is greater than an
upper threshold, a second food with cooling ingredients when the recipe is ess than a lower
threshold, and a neutral food with neutral mgredients when the recipe is greater than the lower

threshold and less than the upper threshold. In some embodiments, determimng the pet recipe
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score includes inputting the set of attributes into a machine-learned scoring model that is
trained o output recipe scores i response 1o respective sets of attributes.

{8016} According to some cmbodiments of the present disclosure, a method for
recommending a pet treat for a pet is disclosed. The method includes receiving, by a processing
system of a platform, pet mformation corresponding to the pet from a client user device of a
user associated with the pet and sensor measurements from one or more wearable devices wom
by the pet via an API of the platform. The method further inchudes generating, by the processing
system, a set of attributes relating to the pet based on the pet mformation, the sensor
measurements, and the video data, the set of attribuies including a temperature attribute

indicating a body temperature of the pet. The method also meludes determining

g, by the
processing system, a pet treat recommendation based on the sot of attributes and providing, by
the processing system, the pet treat recommendation to the user via a conununication network.
(001 7] In embodiments, determmning the set of attributes inchides structuring the pet
mformation into one or more attributes. In some of these embodiments, the pet information
includes one or more of an age of the pet, a breed of the pet, a size of the pet, and a weight of
the pet and the set of attributes include one or more of an age attribute, a breed attribute, a size
attribute, and a weight attribute.

{6618} In embodiments, deternmining the set of attributes includes structuring the sensor
measurements nfo one or more attributes. In some of these embodiments, the sensor
measarements inchude one or more of heartrate data, temperature data, and breath rate data and
the set of attributes nclude one or more of a heartrate attribute, the temperature attribute, and
a breath rate attribute.

(6619} In embodiments, the method further includes receiving, by the processing system,
video data from one or more home devices associated with an owner of the pet. In some of
these embodiments, determining the set of attributes inchides: analyzing the video data using
a computer-vision system to determine one or more classifications based on the video data; and
structuring the one or more classifications into one or more respective attributes. In some
embodiments, the one or more classifications inchide one or more of an eye clarity
classification, a mood classification, a skin condition classification, and a muscle ione
classification and the one or more atitributes mclude one or more of an eve clarity atinbute, a
mood attribute, a skin condition attribute, and a muscle tone attribute.

[0020] In embodiments, determining the pet treat recommendation includes determining a

temperature classification based on the set of attributes. In some of these embodiments,
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determining the pet treat recommendation includes determining a pet recipe score based on the
temperature classification and the set of attributes. In some cmbodiments, determining the pet
treat recommendation includes determining the pet treat from a product database based on the
pet recipe scores and one or more ingredients of the pet treat.

(8021} According to some cmbodiments of the present disclosure, a method for
reconumending a pet supplement for a pet is disclosed. The method includes receiving, by a
processing system of a platform, pet mformation corresponding to the pet from a client user
device of a user associated with the pet and sensor measurements from one or more wearable
devices worn by the pet via an API of the platform. The method further includes generating,
by the processing system, a set of attributes relating to the pet based on the pet information, the
sensor measurements, and the video data, the set of attributes including a temperature attribute
indicating a body temperature of the pet. The method also mncludes determining, by the
processing system, a pet supplement recommendation based on the set of attnibutes and
providing, by the processing system, the pet supplement recommendation o the user via a
conumunication network.

(6622} In embodiments, determining the set of atinbutes includes structuring the pet
imformation into one or more attributes. In some of these embodiments, the pet information
includes one or more of an age of the pet, a breed of the pet, a size of the pet, and a weight of
the pet and the sct of atirtbutes inchude onc or more of an age attribute, a breed attribute, a size
attribute, and a weight attribute.

[0023) in embodiments, determining the set of attributes includes stnucturing the sensor
measurements into one or more attributes. In some of thesc cmbodiments, the sensor
measurements include one or more of heartrate data, temperature data, and breath rate data and
the set of attributes include one or more of a heartrate attribute, the temperature attribute, and
a breath rate attribute.

[0024] In embodiments, the method further mcludes receiving, by the processing svstem,
video data from one or more home devices associated with an owner of the pet. In some of
these embodiments, determining the set of attributes includes: analyzing the video data using
a computer-vision system to determine one or more classifications based on the video data; and
structuring the one or more classifications mfo one or more respective attributes. In some
embodiments, the one or more classifications include one or more of an eye clarity

classification, a mood classification, a skin condition classification, and a muscle tone
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classification and the one or more attributes include one or more of an eve clarity attribute. a
mood attribute. a skin condition attribute, and a muscle tone attribute.

6025} In embodiments, determining the pet supplement recommendation includes
determining a temperature classification based on the set of attributes. In some of these
cmbodmmnents, deterouning the pet supplement recovunendation includes determining a pet
recipe score based on the temperature classification and the set of attributes. In some
embodiments, determining the pet supplement recommendation mcludes determining the pet
supplement from a product database based on the pet recipe scores and one or more ingredients
of the pet supplement.

{8026} Provided hercin are improved methods and systems for collecting relevant
information about attributes of pets that are relevant to dictary recommendations. In particular,
provided herein are methods, systoms, components, circuits, blocks, processes, sofiware,
hardware, modules, sub-systems, services, and other elements of a platform (collectively
referred to herein as the “platform 1007} for discovering, gathering, collecting, integrating,
transforming, normalizing, processing, managing, and sharing data in connection with systems
and methods for recommending pet foods.

(8627} Provided herein is a pet wellness system having an attribute generation system
configured to generate a set of atiributes relating to a pet, wherein the set of attributes is
gencrated using a data set coliected from at least one of a wearable device. an Internet of Things
device, and a social media site that s linked to an identity of a pet and having a recommendation
engine for recommending a dietary regimen for the pet based at least in part on the generated
set of attributes.

(6628} In embodiments, the system further includes a computer vision system that receives
fmage data corresponding to a pet and determines a mood classification of the pet based on the
image data and a set of training data relating images to different mood classifications. In
embodiments, the mood classification 1s further based on one or more attributes of the pet.
(606297 In embodiments, the system further includes a computer vision system that receives
mmage data corresponding to a pet and determines a muscle tone classification of the pet based
on the mmage data and a sct of tramning data relating images to differont muscle tone
classifications. In embodiments, the muscle tone classification 1s further based on one or more
attributes of the pet.

[0030] Inembodiments, the system further inchides a computer vision svstem that receives

tmage data corresponding 1o a pet and determines a skin condition classification of the pet
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based on the image data and a set of training data relating images to different skin condition
classifications. In embodiments, the skin condition classification is further based on one or
more attributes of the pet.

{6631} In embodiments, the system further inchides a computer vision system that receives
tmage data comesponding o a pet and deternunes an eye clarity classification of the pet based
on the mage data and a set of training data relating images to different eve clarity
classifications. In embodiments, the eve clarity classification is further based on one or more
attributes of the pet.

(6632} In embodiments, the system further includes a machine leaming system that
receives wearable device data corresponding to a pet and determines a sleep state classification
of the pet based on the wearable device data and a set of training data relating wearable device
data to different slecp state classifications. Jo embodiments, the sleep state classification is
further based on one or more attributes of the pet.

{8033} A more complete understanding of the disclosure will be appreciated from the

description and accompanying drawings and the claims, which follow.

BRIEF BESCRIPTION OF THE DRAWINGS
(6634} The accompanying drawings, which are inchided to provide a better understanding
of the disclosure, illustrate embodiment{(s) of the disclosure and together with the description
serve to explain the principle of the disclosure. In the drawings:
[0035) FIG. | depicts an example environment of a pet wellness platform according to
some embodiments of the present disclosure.
(6636} FIG. 2 depicts an example pet wellness platform according to some embodiments
of the present disclosure.
{6637} FIG. 3 depicts an example of a computer vision system configured to determine a
mood classification of a pet according to some embodiments of the present disclosure.
{30338} FIG. 4 depacts an example of a computer vision system configured {o determine a
skin condition classification of a pet according to some embodiments of the present disclosure.
6039} FIG. 5 depicts an example of a computer vision system configured to determine a
muscle tone classification of a pet according to some embodiments of the present disclosure.
(0040} FIG. 6 depicts an example of a computer vision system configured to determine an

eve clarity classification of a pet according to some embodiments of the present disclosure.
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0041} FIG. 7 depicts an example of a machine learning system configured to determine a
sieep state classification of a pet according to some erbodiments of the present disclosure.
{8042} FIG. 8 depicts a flow chart llustrating a method for recommending a dict for a pet
according to some embodiments of the present disclosure.

[6043] FIG. 9 depicts a flow chart llustrating a method for recommending pet treats and/or

pet supplements for a pet according to some embodiments of the present disclosure.

DETAILED DESCRIPTION

(60644} FIG. 1 illustrates an example environment of a pet wellness platform 100 that
collects data from wearable devices 120, Internet of Things devices 160 {¢.g., image capture
devices 162, tracking devices 164, andio capture devices 166, and/or connected sensor devices
168) and/or a social media system 140 that is linked to an identity of a pet. fn embodiments,
the pet wellness platform 100 includes an attribute generation system 102, a recommendation
system 104, an identity management system 106, a machine learning system 108, a
collaborative filtering system | 10, a computer vision system 112, and APV Upload Portal 114,
a pet data store 116, and a product database 118. Emboduments of the pet wellness platform
100 may mchide additional or alternative components without departing from the scope of the
disclosure.

[8045] In embodiments, the platform 100 may communicate with one or more wearable
devices 120 that are worn by a pet (or owner of a pet} and that inchude a set of sensors that
capture respective measurements relating to the pet. The set of sensors may include, for
example, a motion sensor, an accclerometer, a teraperature sensor, a heat flux sensor, apressure
sensor, a chemical sensor, a galvanic skin response sensor, and/or other suitable sensors. A
wearable device 120 that contains a set of sensors for a pet may take many form factors, such
as a band worn on or around a leg, paw, abdomen, head, neck, or the like; an adhesive patch
attached to the skin (such as on the belly, the back, the imside of the ear, or the like); a collar,
harness, leash element, or the like; an item of clothung (such a sweater, a sock, a hat, or the
like}; and many others. A wearable device 120 may be embedded in the skin of the pet. such
as in the form of a microchip with embedded sensors. A wearable device 120 may include an
ID device, such as an RFID device, that has identifving information encoded thercon. For
example, the D device may have a device identifier and/or pet identificr encoded thereon. In
embodiments, the 1D device may be a passive RFID device or an active RFID device. A

wearable device 120 may include one or more elements required for location sensing, such as
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GPS, cellular, beacon, or other technology. In embodiments, the wearable device 120 facilitates
the tracking of motion, mcluding steps. jumps, running, side-to-side movements, acceleration,
and the like. The wearable device 120 may incorporate location-tracking systems and/or
processing of sensor data (e.g., itegrating acceleration data from an accelerometer) to track
the motion of a pet.

(0346} In embodiments, the platform 100 may be used to collect relevant images of a pet,
including still images and video images. For example, an image capture device 162 may be
used to capture image data (¢.g., photos and/or videos) of a pet. lmage data may be. for
example, indicative oft an activity i which the pet is engaged; the appearance of a pet
{including size, weight, muscle tone, cve clarity and other wellness attributes); an owner of the
pet (as well as relevant attributes of the owner, such as mood, attitude toward the pet, or the
like); an energy level of the pet; performance attributes of the pet (¢.g., jurping beight, running
speed, or agility); where the pet tikes to sit or rest {e.g., as mdicated by preferences for “warm”
or “cold” surfacesy; a mood of the pet (e.g., as indicated by posture);, an environment
surrounding the pet {¢.g., as ndicated by lovels of comfort or stress), and the like. Tmage data
may be obtained from various sources, either automatically {e.g., via an APT) or by user action
{c.g., viauploading, feeding, transferring, and the like). In embodiments, the platform 1060 may
include an AP and/or upload portal 114 that receives image data (and other tvpes of data} from
a user device 150 of a pet owner, an Internet of Things device 160 (such as an access control
device, security system, a baby monitor, or other device having an image capture device 162},
an Internet source (such as a social media system 140}, or the like.

{0047 in embodiments, the platform 100 may collect data from one or more Internet of
Things (JoT) devices 160. An IoT device 160 may be any device that is capable of
communicating with other devices or systems via a network (e.g., the Internct) either directly
{c.g., via a WIFl comnection or a cellular connection) or indirectly (e.g., through an
mtermediate device). IoT devices 160 may include one or more image capture devices 162,
location tracking devices 164, andio capture devices 166, connected sensor devices 168, and/or
any other suitable devices that are connected to a network 180. The image capture devices 162
mayv be any suitable devices that are capable of sensing motion, capturing tmages, detecting
activity, and the like. A location tracking system {e.g., a beacon system, camera-based location
tracking svster, GPS systems, or the like) inclades one or more location tracking devices 164
that are wtegrated with or into any device or thing that is co-present with a pet, such as a pet

toy, a pet accessory, a food or water bowl, a pet carrier, a pet bed, a pet cage, a pet food
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dispenser, a litter box, or the like, and/or integrated with or into other household rtems, such as
furniture, thermostats, appliances, windows, doors, desks, and the like. IoT audio capture
devices 166 may mclude one or more devices that have andio capture capabilities, such as baby
manitors, security systems, home devices, and the like.

[00438] in embodiments, the platform 100 may collect data from a social mwedia system 140
that represents a pet and/or its owner. For example, the platform 100 mav obtain image data
from a social media system 140 that containg images of a pet and/or their owners. Image data
may be used for various purposes noted throughout this disclosure.

6049} Inembodiments, the platform 100 may collect audio or sound data from one or more
sources for usc in generating recommendations and/or attributes. For example, the platform
may use audio of a pet to determine stress levels (e.g., as indicated by a particular type of
barking or meowing), owner interactions with a pet, and the like. Audio or sound data may
come from one or more foT devices 160 and/or user devices 150,

[B6050] In embodiments, the platform 100 may collect data from a wearable device 120
wom by an owner of a pet. For example, a wearable device 120 that measures steps taken or
miles covered by an owner may be linked to a device on a pet (such as an RFID tag on the
collar of the pet). In some of these embodiments, the activity of the owner may be used as a
proxy for the activity of the pet. The wearable device 120 of the owner may, for example, ping
or read an R¥FID tag on the pet to confirm the proximity of the owner and the pet. Upon such
confirmation, owner data may be ased to mfer pet data, such as miles walked during an exercise
session.

10631} FIG. 2 dlustrates an example configuration of a pet wellness platform 100 according
1o some embodiments of the present disclosure. The platform 100 may be executed by
mplemented by one or more physical server devices. The platform 100 may include a
processing system 200, a communication device 202, and a storage system 204

[0052] The processing system 200 may include memory that stores computer-executable
mstructions and one or more processors that execute the computer-readable mstructions. The
processing system 200 may execute the attribute generation system 102, the recommendation
system 104, the identity management systere 106, the machine learning system 108, the
collaborative filtering system 110, the computer vision system 112, and the API/Upload Pontal
114

[0053] The communication systema 202 includes one or more communication devices,

mcluding at least one external communication device that communicates with a public
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communication network {e.g., the Internet). The external communication devices may perform
wired or wircless communication. In embodiments, the external conununication devices may
include Ethemet cards, WIFI cards, and/or other suitable communication devices.

[0054] The storage system 204 mchides one or more storage devices. The storage devices
may include persistent storage mediums {¢.g., flash memory drive, hard disk drive} and/or
transient storage devices {e.g., RAM). The storage system 204 may store one or more data
stores. A data store may include one or more databases, tables, indexes, records, file systems,
folders and/or files. In the dlustrated embodiments, the storage system 204 stores a pet data
store 116 and a product data store 118. A storage system 204 may store additional or alternative
data stores without departing from the scope of the disclosure.

8055 In embodiments, the platform 100 may include a pet data store 116. In
cmbodiments, the pet data store 116 may include a pet database that storcs and indexes pet
records that correspond to respective pets. Each pet record may store or be related to
mformation of a pet. Information of a pet may nclude a pet wentifier (¢.g., a unique value that
identifics the pet), an owner identificr, dovice dentifiers {¢.g., devices associated with a pet
and/or an owner of the pet), a pet’s name, an owner’s name, a pet’s breed, a pet’s age, apet’s
size, a pet’s mood {current or average), a pet’s eye clarity (current or average), a pet’s muscle
tone {current or average), a pet’s sleep state (current or average), a pet’s skin condition (carrent
ot average), a pet’s diet, products bought for the pet, and the like. In some crobodiments, the
pet database may store a pet’s medical information. In these embodiments, a pet’s owner,
veterinarian, or hospital may provide the pet’s medical information via the APVupload portal
114. Furthermore, pet records may be grouped by one or more pet attributes. For example, pet
records may be grouped by breed, age range, size, weight, activity level, diet type, and the like.
8056} In embodiments, the pet database tracks foods consumed by a pet or group of pets,
activity levels and tvpes of a pet or group of pets, mood of a pet or group of pets, eve clarity of
a pet or group of pets, muscle tone of a pet or group of pets, weight of a pet or group of pets,
size of a pet or group of pets, performance of a pet or group of pets, and various other attributes
over time. The data in the pet database may store and index individual data for a single pet
and/or aggregated data for groups of pets {c.g., breed groups, regional groups, owner type
groups, and the hike). This may allow a user or operator of the platform to gather information
to help identify aregas that can be strengthened through food, as well as gather additional

information that mayv be important for a userto care for a pet throughout the pet’s lifetime, such
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as to pick up on changes that are happening m their life. such as changes in anxiety or stress,
changes in environmental factors, and the like.

(65T} In embodiments, the platform 100 mcludes a product data store 118, In
embodiments, the product data store 118 may inchude a product database that stores and indexes
product records that correspond to respective products that may be suited for pets. Examples
of products that are suited for pets include, but are not limited 1o, pet foods, treats, supplements,
shampoos, beds, tovs, exercise devices, leashes, litter boxes, crates, cages, medicines, and the
like. Each product record may include a produet identifier that identifies the product and
product data {e.g., a product name, a product price, and/or product atinbutes). The platform
100 may utilize the product database, for example, when making recommendations {0 a user.
(6058} In embodiments, the pet identity management system 106 may link one or more
devices, systems, individuals, or other ttems to an identity associated with an individual pet
and/or an owner or caregiver for the pet. For example, an identified pet (such as having a unique
identifier, such as a name, a mumber, or a combination) may be associated with similar
identificrs for a set of one or more wearable devices 120, a set of one or more Internet of Things
devices 160, a set of one or more home devices 130 {e.g., Amazon Echo® or Google Home®),
a set of one or more user devices 150 of haman uvsers {¢.g., owners, caregivers), other pets (e.g.,
other pets in a houschold), social media systems 140 (e.g.. social media systems for the
individuals associated with the pet), and the hke. The identity managerment svstern 106 may be
used to wdentify data sources that may have relevant data by which attributes about a pet may
be collected and from which attributes may be inferred. For example, the identity management
system 106 may determine one or more devices that are associated with a particular pet from
which to obtain data to be used for atiribute generation and/or recommendations.

(6059} Inembodiments, the attribute generation system 102 receives data from one or more
data sources {(g.g., a sct of one or more wearable devices 120, a set of one or more Internet of
Things devices 160, a set of one or more home devices 130, and/or a set one or more user
devices 150) of human users {¢.g., owners, caregivers) and automatically generates a set of
attributes relating to a pet based thercon. The association between a data source and a particular
pet may be determined by the identity management system 106, For example, the atiribute
generation system 102 may receive temperature data, heart rate data, and/or breath rate data
from a wearable device 120 of a pet via an APE of the platform 100, The attribute generation
system 102 may determine a pet to which the wearable device 160 corresponds and may

generate one or more aftributes based on the received data. To another example, the atiribute
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generation system 102 may receive video and/or audio data from a respective image capture
device 162 and/or audio capture device 166, The attribute generation system 102 may output
the video and/or audio data to the machine-learning system, which may return one or more
classifications relating to the pet {e.g.. temperament, activity, etc.) based on the video and/or
audio data. The attribute gencration systermn 102 may generate attributes of the pet based on the
returned classifications. In embodiments, the attribute generation svstem 102 may add metadata
to a generated attributed, such as a imestamp, date stamp, and/or a source {e.g., device ID) of
the data from which the attribute was determined. The atiribute generation system 102 may
structure the incoming data according to a suitable schema and may store the atinbutes m the
pet data store 116 and/or may output the attributes to the recommendation system 104,

[6060] In embodiments, the recommendation system 104 determines recomumendations
relating to dictary regumens or other regimens for the pet based at least in part on the generated
set of attributes. In embodiments, the recommendation system 104 may determine a set of
attributes relating to a pet. The attribuies used to make a recommendation relating to a pet may
be generated by the attribute generation system 102, may be classified by the machine leaming
system provided by the machine learning system 108, and/or may be provided by a user (e.g.,
an owner of the pet or a veterinarian of the pet). The recommendation system 104 may then
determine a recommendation based on the attributes. In embodiments, the recommendation
system 104 may output the attributes 1o the machme-learning svsten 108 to obtain one or more
recommendations. In some of these embodiments, the machine-learning system 108 may
determine recipe scores relating to different diet regimens, treat regimens, or the like, which
may be used to recommend a dict regimen or treat regimen. In embodiments, the
recommendation system 104 mav applv one or more rules to determine or adjust a
recommendation. Example methods of determining a recommendation are described in greater
detatl with respect to FIGS. 8 and 9.

061} In embodiments, the machine-learning system 108 enables and/or mmproves
attribute determination. The machine-leaming system 108 may additionally, or alternatively,
mmprove any of the other elements of the platform 100, such as determining recommendation
scores, determining classifications, or the like. In embodiments, the machine leaming svstem
108 may be tramned on outcomes, such as wellness outcomes of a pet. In embodiments, a
machine leaming system 108 is trained based on a set of wellness cutcomes for pets that are
tracked 1 the platform 100, In embodiments, weliness outcomes may include outcomes

relating to appearance, fur/coat fexture, alertness, owner perception of well-being,
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encrgy/activity levels (such as ones tracked by the platform), mood, absence of discase
conditions, sleep patterns, muscle tone, eye clarity, performance {¢.g., speed, agility, jumping)
and other suitable types of outcomes.

[0062] In embodiments, the machine learning system 108 may implement deep learning to
gencrate a model of attributes for a breed of pet based on tracking outcomes of activitics
undertaken using the platform 100, In embodiments, this may nclude using a convolutional
neural network that is trained m a set of wellness outcomes (o generate a model that associates
a breed and a set of wellness outcomes with particular recommendations, such as dietary
recommendations, activity recommendations, or other regimens.

(6063} In embodiments, the machine leaming system 108 may tram one or more machine
learned models to complete a set of attributes for a pet based on a training set of data generated
bv a supervisor. For cxample, using a training data set in which a supervisor completes attribute
mformation based on owner mpuis {such as by survey) and other available data sources (such
as images, such as from social media sources), a machine leaming system 108 may train a
model to complete other attributes that round out a profile of a pet. Such a model may provide
new attributes with an estimated level of certainty, and attributes may be added to a profile for
a pet that meets or exceeds a threshold level of certainty.

(6064} The machine learning system 108 may train models in any suitable manner. In
crmbodiments, the machine-fearning system 108 may tmplement supervised, semi-supervised,
or unsupervised leaming technigues. Supervised learning and semi-supervised learning may
include training a machine learner using a training set created by a set of human supervisors
(such where attributes are labeled by the supervisors via observation of many photographs of
pets) and/or with feedback from the supervisor (such as on the success of the machine learning
system in classifyving attributes correctly). Embodiments may include machine leaming
systems 108 that are dedicated to particular attributes or combinations of attributes that can be
determined by image processing, such as the type of breed of a pet, the size of the pet, the mood
of the pet, activity levels and type, and many others. Embodiments of machine learning systems
108 may include neural networks, ncluding feedforward, feedback, and convolutional neural
netwarks, among many others. Machine learning mayv mchude model-based learning, such as
where attributes (e.g., breeds of pet, ages of pets, weights of pets, and the like) are organized,
such as in a hierarchy, knowledge graph, or the like, such that a machine learning system 108
may accumulate additional attributes associated with known attributes, such as leamning what

color patterns are associated with a given breed, or the like.
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[B8065] in embodiments, the platform 100 may mnclude a collaborative filtering system 110
1o identify a recommendation that is based on conumon attributes among pets. In erabodiments,
the collaborative filtering svstem 110 may obtain wnformation, (e.g., by data entry, image
processing, sound processing, sensor processing} that is used to generate an attribute profile
for a pet and/or a pet owner. The attribute profile may be used, for example, to group pets and
owners that have common attributes. In embodiments, the atinbute profiles of pets and/or
owners may be grouped using, for example, a similarity matrix, a clustering algorithm (such as
a k-means algorithm), or the like. The collaborative filtering system 110 may use these groups
1o help recommend dictary regimens, activity regimens, products, and the hike based on
outcomes associated with other pets and/or owners ina group. Collaborative filtering, profiling,
and recommendation may be improved by machine learning over time, such as using outcomes
provided to or tracked by the platform 100. For example, outcomes relating fo
recommendations generated by the collaborative filtermg system 110 may be used by the
machine learning system 108 to train models that make recommendations based on one or more
attributes of a pet and/or owner.

{6066} In embodiments, the platform 100 may include a computer vision system 112 that
uses machine learning for antomated attribute classification, such as by operating on images
captured by a camera and made available to the platform {such as a mobile phone camera,
access control or security camera, baby monitor, Internet of Things device or the like) and/or
images obtaimed from a photo feed, a social network system {(e.g., a social networking page of
the pet owner that contains images of the pet), or the like.

(6067 in embodiments, the computer vision systerm 112 is trained to dentify amood of a
pet. This may include traming the computer vision system 112 on a traiming data set that is
generated by having a set of humans indicate the mood of the pet when an image was taken, or
having humans indicate the mood by simply observing a picture. The computer vision system
112 may also be trained using other attributes of pets, including an age of a pet when an image
was taken, a breed of the pet, an activity level of the pet around the time an tmage was taken,
and the like. FIG. 3 illustrates an example of a computer vision system 112 trained to identify
a mood of a pet. In embodiments, the computer vision system 112 may be trained over time to
classify moods from image data alone. In other embodiments, the computer vision system 112
may be trained to classify moods from mmage data and other attributes {e.g., age, breed, activity
level). Mood classifications may be used for recommendations, which in turn may be optimized

bv machine learning. For example, the recommendation system 104 may be trained to provide
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a recommendation based on the mood of a pet and based on overall wellness outcomes that
may be influcnced by or associated with mood.

(6068} In embodiments, the computer vision system 112 is trained to identify a skin
condition of a pet. In these embodiments, the computer vision system 12 may be trained on a
sct of traiming data that, for example, contains tmages that are tagged based on the presence or
absence of known conditions. FIG. 4 Hustrates an example computer vision system 112 trained
to identify a mood of a pet. In embodiments, the computer vision system 112 may be trained
over time to ¢lassify skin conditions from mage data alone. In other embodiments, the
computer vision system 112 may be trained to classify skin conditions from mmage data and
other attributes {c.g., age, broed, ete.). Skin conditions classifications may be used for
recomumendations, which in turn may be optimized by machine learning. For example, the
recomumendation system 104 may be trained to provide a recommendation to see a vet based
on the skin condition of a pet and based on overall wellness outcomes that mayv be influenced
by or associated with a skin condition.

(0069} incrabodiments, the computer vision system 112 is trained to identify a mwuscle tone
state of a pet, as shown in FIG. 5. In these embodiments, the computer vision system 112 may
be trained on a set of training data that, for example, contains images that are tagged based on
the presence or absence of known muscle tone states. Once trained, the computer vision system
112 may output a muscle tone state attribute of a pet {(c.g., tone, obese, and the like). fo
embodiments, the recommendation system 104 may uvse a muscle tone state to make a
recommendation (¢.g., diet recommendation, exercise recommendation, and the hike).

(0670 incmbodiments, the computer vision systent 112 is trained to identifv an eye clanity
state of a pet, as shown in FIG. 6. In these embodiments, the computer vision system 112 may
be trained on a traiming set of data that includes, for example, images of pet’s eyes that are
tagged based on the presence or absence of known eye clarity states. Eve clarity atiributes may
be used by the platform 100 for example, to recommend certain diets, foods, supplements,
treatments, exercises, and the hike.

10071} in embodiments, the machine learning svstem 108 is tramed to identify a sleep
pattemn of a pet based on data obtained from one or more wearable devices 120, as shown in
FIG. 7. In these embodiments, the machine leaming system 108 may be trained on a set of
training data that, for example, includes wearable device data that is tagged based on a known
sleep state of pets wearing the wearable device. Once trained, the machine leaming system 108

may output a sleep attribute of a pet (e.g., a duration and/or guakhity of sleep), as shown n FIG.
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7. A sleep attribute may be used as a wellness measure or outcome within the platform for
various purposcs noted herein.

(8072} In embodiments, the recommendation svstem 104 is configured to cutput breed-
appropriate and/or pet-appropriate dictary recommendations based on a set of wellness
outcomes for pets that arc tracked in the platform. Reconunendations provided in the platform
may mchide meals, treats, pet trail mux, food toppers, broths, meal portions, scts of foods
{including ones that arc complementary, have destred effects, or the likey, dietary regimens,
portion sizes, food amounts. In these embodiments, the recommendation sysiern 104 may
provide one or more attributes (veceived and/or leamed) to the machine-learning system 108,
The machine-learning system 108 may output one or more recommended meals, treats, pet trail
mix, food toppers, broths, meal portions, sets of foods (inchiding ones that are complementary,
have desired effects, or the like), dictary rogimens, portion sizes, food amounts, from which
the recommendation systern 104 may generate a recommendation based thereon.

{8073} In embodiments, the APVupload portal 114 allows systems/users to provide pet
medical mformation. In some embodiments, a user (¢.g., an owner or person associated with a
veterinary clinic) may upload electronic or scanned pet medical records. In some embodiments,
a system (e.g., a pet medical record system) may upload any pet medical records specific to a
pet via the APL The APVupload portal 114 may receive the pet medical records and may store
the medical information contained therein in the pet record corresponding to the particular pet.
[08074] Inembodiments, the platform 160 may track the activity of a pet based on the output
of one or more wearable devices 120 associated with the pet or an owner of the pet. Activity
tracking may include tracking steps taken by a pet, a heart rate of the pet, a jumping height of
the pet, an average speed of the pet, an agility of the pet, and the hike. In embodiments,
obscrvational data, such as collected by owners, may be complemented or replaced by factual
data, such as collected by one or more wearable devices 120, connected sensor devices 168,
the mmage capture device 162, or the like. In embodiments, tactual data may be used to check
observational data, to adjust observational data, to assist with accuracy in collection of
observational data, to verify observational data, or the like. The platform 100 may store activity
related data in the pet data store 116, In embodiments, the platform 100 may store and
mplement a set of rules regarding what data is considered the most accurate, which may be
based on context or other factors. For example, observational data on activity may be used in
place of data collected by a wearable device if there is an indication that the wearable device

was not functiomng correctly {e.g., because a battery was dead, or the like). Similarly, factual
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data may be used in place of observational data where factors suggest the observational data is
unreliable, such as where an owner enters the exact same activity level for a pet every day for
a month. Thus, data quality may be enhanced by a set of context-sensitive rules that promote
the use of the best data available for a given situation.

[0075] FIGS. & and 9 illustrate example methods for determining recommendations for a
pet. An online pet health assessment tool can approximate the manner by which veterinarians
and pet nutrition specialists evaluate the pet’s nutritional needs. In embodiments, the platform
100 includes a pet assessment tool that analyzes health factors, lifestvie including activities of
the pet and their humans, physical and emotional environment, dietary sensitivities, and
preferences, to determine the best foods, treats, supplements, and the like for apet. Various pet
input variables can be analyzed for cach pet resulting in hundreds of possible combinations of
unique data points. A health asscssment algorithm can be used to analyze the pet information
and then provide pet owners with recommended diets, treats, and supplements that correspond
to the pet data to the maximuom health benefit. The pet assessment tool can recommend pet
food products from a single food brand or company or recomumend pet food products from
multiple unrelated pet food compames so that consumers can compare the ingredients from
different pet food products mcluding pet food, treats and supplements.

{6676} In embodiments, the platform 100 provides a graphical user interface with which a
user can provide pet iformation relating to one or more pets via a user device 150. The pet
information can be transmitted to the platform 100 and stored i the pet data store 116, In
embodiments, the user may also fink one or more wearable devices 120, home devices 130,
and/or 10T devices 160 1o the pet, such that the link one or more wearable devices 120, home
devices 130, and/or oT devices 160 can provide data relating to the pet to the platform 100 via
an API 114, The platform 100 can process the pet information and/or any data received from
various external devices 130, 140, 160 and can make a recommendation for pet food, treats and
supplements for the pet.

(8677 In embodiments, the pet food recommendations can be based upon the warming or
cooling characteristics of the food. Traditional Chinese medicine practitioners have used the
warming and cooling vature of foods to balance the body’s vin and vang fo prevent and treat
disease and mmprove the health of pets. Each ingredient of pet food can have umigue cooling,
warming or neutral characteristics. When cooling foods are consumed, they are adding cooling
effects to a pet and eating wanm foods will add warming effects to the pet. The warming and

cooling foods can be used to balance the pet’s body, which may be deficient in vin or yang.
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Chinese medicine has categorized many conumon foods into three thermal natares: 13 Cooling

foods, 2} Warming foods and 3) Balanced, neutral foods that are neither cool nor warm, In an

embodiment, the following guidelines may be mmplemented to determine a food's thermal

Propertics:

I, Foods that take longer to grow, like winier squash and sweet potato, are more

warming than foods that grow quickly, like celery and summer squash.

2. Blue, green, or purple foods are more cooling than similar foods that are red, orange,

or yellow.

3. Tropical and subtropical foods tend to be more cooling than foods grown in

temperate zOnes.

{6678} Table 1, provided below, provides examples of cooling foods.
Table 1 - Cooling Foods
Fruits Yegetables Graing, Legumes & Meat, chﬁ)oci &
Seeds Dairy
Tomatoes Alfalfa sprouts Barley Clam
Apples Asparagus Buckwheat Cheese
Banana Bamboo shoots Mitlet Chicken
Kiwi Bitter Gourd Mung Bean Egg
Mango Broceolt Soy Bean Claim
Orange Celery Tofu Crab
Blucherry Chinese Radish Wheat bran Croam
Cranberry {Dakon) Whole wheat Puck
Strawberry Cucumber Ege
Watermelon Eggplant Kelp
Green leafy Pork
vegetables Rabbit
Kelp Seaweed
Lettoce Turkey
Lotis Root Yogurt
Mushroom
Spmach
Swiss chard
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Fruits Vegetables Grams, Legumes & Meat, Segfccd &
Seeds Dhairy
Tomato

Water chestnut
Watercress

Winter Melon

Cooling foods have the effect of clearing heat and toxins from the body, cooling and calming
the blood and nourishing the antmal. These tvpes of food are suttable for ammals that exhibit
signs of excess heat in the body. Usunally animals having excess heat in the body exhibit the
following symptoms, mcluding but not limited to, feeling unusually wamn to the touch, excess
thirst, constipation, pungent odorous wind and stools, anxiety, red eves, swollen or shrunken
tongue that 15 more red than vsual, red/dark mucous membranes, excess dandruft, oily or dry
coat ulcers in the mouth or tongue, red tongae with a thick vellow coating on the tongue, rapid
pulse, beartburn and dark or yellow urine. Pets may not always be “warm” or “cool.” Rather
the pet may have temporary symptoms, signs or indications of an excess of heat or excess of
cold that are in need of heat, eic.

10679] A pet’s activities can also mdicate a need for rebalancing of cool or warm
temperature for a pet. A pet that has excess heat will typically seek cool places to rest and can
tend to bave itichy inflamed skin. A hot pet will often be hot to the touch. A hot pet may pant
excessively and may tend to itch more and act restless at bedtime. A pet that is hot may have
red eyes or red skin. A hot pet may be prone to dietary sensitivities and feeding a cooling diet
can be very beneficial. Hot pets can be fed cooling foods to relieve the negative effects of heat
on their bodies. Proteins such as duck, rabbit, or fish are considered cooling food.

10080} Table 2, provided below, provides examples of warming foods.

Table 2-Warmung Foods

Fraits Vegetables Grams, Legumes & ,M’eax:,r S;afood &
Seeds Dairy
Cherry Ginger Oats Turkey
Peach Turmenc Sorghum Chicken
Raspberries Cinnamon Sweet rice Chicken liver
Blackberry Black Strap Quinoa Lamb
Coconut Molasses Spelt Pheasant
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Fruits Vegetables Grams, Legumes & Meat, Segfccd &
Seeds Dhairy
Sweet Potato Ham
Black Beans Mussels
Squash Lobster
Nutmeg Shrimp
Pumpkin Anchovy
Brussel Sprout Venison
Kale Salmon
Leak Trout
Winter Squash Mutton
Goat’s mitk

Consumption of warming foods can have the effects of warming the body and the energy of
the organs, mmproving the pet’s circulation, and dispelling the cold. These types of food are
suttable for animals that arc experiencing cooling symptoms. Usually the following svmptoms

5 are assoaiated with cooling symptoms: cold paws, cold body, shoriness of breath, weakness,
watery diarrhea, stomach pains or discomfort after eating or drinking cold things, bloating after
cating, exercise intolerance, lack of energy, sore joints atter rest and i cold weather, edema,
arine or fecal mceontinence, and fluid retention. Consunung warming foods can reduce or
reverse these sympioms.

10 {0081} The pet’s activitics can also be associated with warm and cool tendencics. A pet
that has cool tendencies should be fed warming foods. Symptoms and/or behaviors that may
mdicate that a pet has cool tendencies and needs a warming diet can include general weakness,
fatigue, and exercise intolerance, lack of appetite and shortness of breath. These pets may act
lazy and will tond to seck out warm places. Cool pets may sutfer from joint stiffuess and pain,

15 especially in the winter months. These symptoms of coldness can be aided by feeding warming

foods like turkey, chicken, squash, sweet potatoes and oats.
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10082} Table 3, provided below, provides examples of neutral foods.

Table 3 - Neutral Foods

Fruits Vegetables Gramns, Legumes & Meat, Seafood &
Secds Dairy
Papava, Beet Root Black Sov Beans Beef
Pmeapple, Cabbage, Carrots, Kiduney Beans Goose
Pomegranate Cauliflower, Greens Beans Salmon
Raspbernry Shiitake Mushroom | Peas Tuna
Goji Bernies Artichoke Red Beans Cheese
Apricot Aduki Beans Milk
Papaya Potato Flaxsced
Yams Cuail
String Beans Pork
Pompkin Mackerel
White Rice Sardine
Corn Oyster
Brown Rice Chicken Eggs
Lentilg Cow’s Milk
Sweet Potato Honey
Rye
Pompkin Seed
Sesame Sced
Sunflower Seed

{6083} FIG. 8 illustrates a set of operations of a method 800 for recommending a digt for a
pet. A diet for a pet may include one or more meals that are fed 1o a pet dunng the day and
meludes a pet food and a gquantity of food to feed the pet. In embodiments, the method 800 may
be executed by the platform 100,

10084} At 810, the platform 100 determines a set of attributes relating to a pet. The platform
100 may recetve input from one or more client devices {¢.g., user device 150} and/or one or
more other external devices {¢.g., wearable devices 120, home devices 130, and/or IoT devices

160). In embodiments, pet information {e.g., breed, weight, age, ¢ic.} corresponding to the pet
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may be input to a clieat user device 150 by a user and transmitted to the platform 100, In
embodiments, the pet mfommation mav include the pet’s type, breed, gender, reproductive
status (¢.g., mtact, neutered or spayed), age, and weight. In embodiments, the user may provide
additional pet information such as: activity level of the pet, body shape, pet travel, feeding
habits away from bome, feeding schedule, cooked or raw food preferences, dictary seusitivities,
and veterinanan care. The body shape can indicate the relative weight of the pet. Examples of
activity level can tnclade: weekend warrior, which is more active on weekends, mmdoor pet,
hiking/running/ active, and lazy. Examples of body shape can include: emaciated, shim,
average, overweight, and obese. The user interface can also allow users to mput additional pet
health  mformation  including:  tongue  information, eve  information  and
temperament/personality information. The tongue information can include tongue colors such
as: pale pink/almost light purple, light pmk and red. The eye mformation can include: bright
clear, vellow, yellowish whites, and discharge vellow cloudy. The pet information input by the
user through the user mterface can also include the pet’s dictary sensitivities/allergies. The
platforn 100 may use the pet’s dictary sensitivities/allergics to avord any food to which the pet
has dictary sensitivities or allergy. The pet information input through the user mierface can
include all pet dietary sensitivities known to a user.

[8GR 5] in embodiments, the platform 100 may obtain pet-related sensor measurements
from a wearable device 120 worn by the pet. Examples of pot-related sensor measurements
may tnclude, but are not hmited to, temperatare data, heart rate data, breath rate data, and the
fike. In embodiments, the platform 100 may receive inage data {¢.g., video data) capturing the
activity of the pet from an foT device 160,

(6086} Inresponse to the received data, the platform 100 may determine the set of attributes
relating to the pet. For example, in embodiments, the platform 100 may structure the veterinary
information, temperature data, heart rate data, and/or breath rate data o attnbutes.
Additionally or alternatively, the platform 100 may determine a classification relating to a
condition of the pet based on the video data using a computer vision system 112, For example,
the platform 100 may employ machine learning and/or computer vision to determine a mood
classification, a skin condstion classification, a sleep condition classification, a muscle tone
classification, and/or an eve clarity classification based on received image data. The platform
100 may structure any determined classifications into respective attributes.

[0087] At 812, the platform 100 deternunes a temperature classification of the pet based

on the atiributes. In some embodiments, the platform 100 mayv determine the femperature
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classification based on a temperature attribute of the pet. In these embodiments, the platform
100 may utilize a lookup table or mapping that maps various fomperatures or ranges of
temperatures to different temperature classifications. For example, temperatures less than
1015 degrees Fahrenheit may be associated with a cool temperature classification,
temperatures between 101.5 degrees Fahresheit and 102 degrees Fahrenhett may be associated
with a neutral temperature classification, and temperatures exceeding 102 Fahrenhett may be
associated with a hot temperature classification.

8088} in other embodiments, the platform 100 mayv use a machine-learned classification
model to determine a temperatare classification of the pet. In these embodiments, the machine-
learned classification model may be tramned to classify a pet as being warm, seutral, or cold
based on a traming data set containing sets of attributes and, for each set of ativbutes, a
classification of the pet to which the set of attributes pertains. The plattorma 100 may foed a set
of attributes {e.g., breed, age, weight, temperature, heart vate, breath rate, mood classification,
skin condition classification, sleep condition classification, muscle tone classification, and/or
an eye clarty classification) to the machine-leamned classification model and receives a
classification indicating whether the pet is warm, neutral, or cold. Pets classified as having an
excess of heat can include one or more of the following characteristics. Animals presenting
with excess heat are often nervous and on edge. Pets may have a red tongue, pant excessively
and seck cool floors on which to lic. Anmmals presenting with excess heat can have poor cnergy
in the summer heat, show signs of excessive thirst, and present with mflamed, itchy skin, be
warm to the touch, act restless at bedtime, are prone to allergies and have red eves, skin or
mucous membrancs. Warm animals presenting with excess heat may also avoid warm beds,
couches or carpets. In contrast to warm pets, cooling pets can display attributes that indicate
that the pet is cool, calm, and collected. Cooling pets most hikely will have a pale tongue, which
is often wet and quite possibly engorged with teeth prints. They may prefer wam places to
sleep or wish to be covered or cuddled for warmth. Anmmals with excess cold may suffer from
exercise intolerance, lack of appetite, and/or shortness of breath. These animals generally do
not like to be out in the winter and may be challenged by stiff joints during the colder months
but will warm themselves in the sun or in front of warming objects {¢.g., heating ducts or a
fireplace}. Cool animals tend to be more slow moving and sleepy and mav catch colds
frequently.

[0089] At 814, the platform 100 determines a recipe score based on the tomperature

classification. In embodiments, a recipe score may be indicative of types and/or composition
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of ingredicnts that are to be recommended to for the pet. In embodiments, the platform 100
may determine the recipe score based on the temperature classification and the pet attributes.
The platform 100 may use an algorithmic rules-based approach and/or a machine leaming
approach to determine the recipe score.

(6096} In cmbodiments, the platform 100 {(e.g., the recommendation system 104} can
execute a rules-based pet temperature algorithm to analyvze the set of attributes relating to the
pet to produce the pet recipe score. In embodiments, the pet recipe score may initially be set
according to the determined temperature classification. For example, a score of { may be
assigoed to neutral animals, a score greater than 0 (e.g., 10) may be assigned to cool animals,
and a score less than zero (e.g., -10) may be assigned to warm animals. In embodiments, the
platform 100 mayv adjust the pet recipe score based on temperament factors and/or medical
condition factors.

(00917 With reference to Table 4, provided below, adjustments to the pet recipe scores for
temperament conditions are listed. Temperaments that are associated with warm conditions
may have negative score adjustments that negatively adjust the recipe score, temperaments
associated with cool conditions may have positive score adjustments that positively adjust the
recipe score, and temperaments that are associated with neutral conditions can have neutral
score adjustments that increase or decrease the recipe score depending if the recipe score is
negative or positive {¢.g., increase the recipe score when the recipe score is negative and

decrease the recipe score when the score 1s positive).

TEMPERAMENTS

Calm (Neutral)

Happy and Upbeat but Anxious (Neutral)

High Strung and Fearful (Warm)

High Strung and Aggressive (Warm}

Tinud and Fearful {Cool)

Separation Anxiety (Cooll

Skin Is Hot to The Touch (Warm)

Panting Excessively {Wam)
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Tends to Lay in Sun (Cool)

Tends to Lie in Shade (Warm)

Excessively Dry Skin (Cool}

Slow, Lazy, or Down Demeanor (Cool}

8092} With reference to Table 5, provided below, medical conditions that may impact the
recipe score are listed. Medical conditions that are associated with warm conditions may have
negative score adjustments that negatively tmpact (¢.g., decrement) the recipe score, medical
conditions associated with cool conditions may have positive score adjustments that positively
impact (¢.g., increment) the recipe score, and neutral medical conditions can have neutral score
adjustments that increase or decrease the recipe score depending if the recipe score is negative
or positive {e.g., increase the recipe score when the recipe score 1s negative and decrease the
recipe score when the score is positive).

Table 5 — Medical Conditions

MEDICAL CONDITION

Diarrhea ~ thick mucus {(Cool}

Diarrhea - hquid, dark, squirts (Cool}

Weight loss (Cool)

Urinary Tract Infections {Warm)

Irritated or lichy Eves, Eye Discharge, Eve Infection {Warm)

Scooting on his bottom (Cool)

Dental Discase (Cool)

Vomiting (Warm)

Far Infection (Warm)

Alergic dermatitis (skin - hot spots) (Warm)

Excessive hair loss {visible spots) (Cool)

Bad Coat - Dry Skin (Cool)
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Arthritis or other Jomt problems (Cool)

dietary sensitivities {(Cool}

Obesity (diagnosed by veteranariany {Cool)

Diabetes

Cancer

Liver Disease

Kidney Discase

Immunodeficiency

Kemnel Cough

Other discase or parasite (Heartworm, Roundwom,
Lvme Discase, distemper, parvovirus, etc.)

Extreme Thirst

Recent Weight Gain or Loss of more than 05% of total body weight

None of the Above (Neutral}

In this above algorithmic approach, the platform 100 may adjust the recipe score based on each
medical condition and/or temperament that is attributed to the pet to obtain the adjusted recipe
SCOTC.

(093] In a specific example of a determunation of a recipe score for apet, apet {e.g., dog
or cat) may have one or more medical conditions and one or more extubited temperaments. For
example, an analvsis of an image or video of the pet may indicate that the pet exhibits rrritated
or itchy eves, thick vellowish eve discharge, watery eves, and/or an eye infection. The pet may
also have allergic dermatitis, which can include skin hot spots. In this example, an adjustment
value may be associated with cach medical condition may be applied to a pet recipe score. For
cach medical condition, the platforre 100 may adjust {¢.g., tncroment or decrement) the recipe
score of the pet based on the adjustment value of each respective medical condition that the pet
exhibits. The platform 100 may further adjust the recipe score baged on attributes relating to a
pet’s temperament. For example, the owner may explicitly provide pet mformation indicating

that a pet is “high strung” or the platform 100, via analvais of a video feed of the pet, may
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deternune that the pet’s temperament 1s “high strung.™ In response to making a determipation
that the pet is high strung, the platform 160 may applv another adjustment value to the pet’s
recipe score. In this example, the cumulative adjustment to the recipe score would correspond
with a negative pet recipe score, which may indicate a wam pet.

[6094] At 816, the platform 100 determines a pet food recommendation based on the recipe
score. In embodiments, the platform 100 can determine whether to recommend warm, neutral
or cooling pet foods based on the recipe score of the pet. Pet food ingredients have intrinsic
properties that can help balance the pet’s bodily energy, so pets that tend toward an overbalance
of “hot” encrgy should consume cooling foods, while those that tend to be cold in nature should
consume warming foods. A pet having a pet recipe score greater than an upper threshold {e.g.,
>5) can be categorized as needing warming foods. A pet having a pet recipe score below a
lower threshold {e.g., <5) can be categorized as needing cooling foods. A pet having a pet
recipe score between the tower and upper thresholds can be categorized as needing neutral
foods.

(0095} in embodiments, the platform 100 can recommend different dicts based upon
distinct pet temperature recipe ranges for example: Dhet A may correspond to lower pet recipe
scores and may include cooling ingredients. Biets B and D may correspond to neutral pet recipe
scores {¢.g., between -5 to 5) and may include neotral ingredients. Diet € may correspond to
higher pet recipe scores and may include warming ingredicnts. Table 6 iflustrates a listing of
diets assoctated with different ranges of pet recipe scores and physical conditions.

Table 6 - Dicts

Dret Physical Condition Pet Recipe Score
Skin Allergies, hot spots, red gooey eyes, ears, low pet recipe score,
) mflammatory issues, UTls, red tongue, and moves cooling food for a warm
Diet A stagnations out, detoxify and clearing of liver pet.

4 .. . Medium pet recipe
Pets in good health, not for sick pets, geriatric, um p P

DietB {7 . score, neutral food for a
digestive problems and young pets. .
neutral pet
High pet recipe score,
Diet C | Digestive sensitivity, soothes G tract, skin allergies. warming food for a cool

pet
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Pets in good health, not for tmmune compromised pets, | Medium pet recipe
Diet B | genatric, digestive problems and pets under 6 months score, neutral food fora
of age. neatral pet

6096} In embodiments, the platform 100 may select a pet food having warming, neutral,
or cooling ingredients from the product database. In embodiments, the product database may
store records that indicate differcnt types of pet food. Each record may indicate the type of pets
that the pet food 1s intended for {e.g., dogs or cats), sizes of the pets {e.g., large breeds, small
breeds, average breeds), an age range for pets {e.g., puppy or kitten, nuddle-aged dog or cat,
senior dog or cath, an amount of calories per serving, and the ingredicnts. In embodiments, the
record may further indicate whether the pet food 1s warming, cooling, or neutral. The platform
100 may select a pet food product from the product database based on the pet recipe score, as
well as other attributes of the pet, such as age, type, size, body type, and the like. For example,
tf a pet recipe score indicates that the pet needs warming foods, the platform 100 may select a
pet food that has warming ingredients or 1s designated as warming. Sinularly, if the pet recipe
score indicates that the pet needs cooling foods, the platform 100 may sclect a pet food that has
cooling ingredients or is designated as cooling.

16697} At 818, the platforr determines a quantity of food to recomumend for the pet based
on the attributes. In embodiments, the guantity of food recommended for each pet can be at
least partially based upon the breed, sex, reproductive status, weight, and/or activity level of
the pet. The platform 100 may use a lookup table or a les-based approach to deteomine the
quantity of food o recommend for the pet. For example, a set ofpet attributes of. male neutered
dog can result in the system recommending a diet of 26 calories / pound / day of food. In
contrast, a set of pet attributes of: male intact dog with an active lifestvle can result in the
system recommending a dict of 30 calovics / pound / day of food. A st of pet attributes of
female, spayed dog on a weight loss diet, the system can recommend 20 calories / pound / day
of food. This daily dict can be divided between the numbers of meals that the pet eats per day.
For example, if the pet is a 20-pound male neutered dog, the svstem can recommend 520
calories per day and if the pet eats two meals per day, the system can recommend 260 calories
per meal.

(6098} At 820, the platform 100 may determine whether the recommended pet food has
any ingredients to which the pet s allergic to. In embodiments, the pet record of the pet may

indicate any allergtes/sensitivities that the pet may have. The platform 100 may analvze the
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ingredients of the recommended pet food to determine whether any of the ingredients match to
any of the pet’s allergies or seasttivitics. If not, the platform 100 may transmit a diet
recommendation to the user, as shown at 822, For example, the platform 100 may generate a
Json file containing the diet recommendation, links to purchase the pet food, media content
{c.g., photographs or images) of the pet and/or the pet food, and may transmit the json file to
the client user device 150 of the user or to an email account of the user. The dict
recommendation may inchide the pet food recommendation and a recommended quantity of
food. The platform 100 may additionally or aliernatively, store the diet recommendation in a
pet record of the pet to which the diet recommendation is directed. If the recommended food
contains an ingredient that the pet is allergic or sensitive to, the platform may provide a
notification to the user o call for a consultation, as shown at 824, During the consultation, a
customized pet food blend mav be determined for the pet.

[B099] The method of FIG. § 1s provided for example and may include additional or
alternative operations. For example, in embodiments, the platform 100 may filter out any pet
foods that contain ingredients that the pet is sensitive or allergic to when determining the pet
food recommendation at 816, In example embodiments, the platform 100 may use machine-
learned scoring models to score each pet food to determine which pet food best matches to the
needs of the pet.

{0100 In embodiments, after the platform 100 has analvzed the pet imformation including:
general information, temperament information and medical issues, the platform 100 may
generate a putrition plan with a sample of recommended products {(e.g.. pet foods, treats,
supplements, and the like), deternune whether to recommend a follow up consult, and/or
generate a lifestyle guide corresponding to the pet based on the pet atinbutes.

(8101} Table 7, provided below, illustrates an cxample of the inputs for basic pet
information for a pet that may assist the platform 100 in determining one or more needs of the

pet.

Table 7 - Basic Pet Information Questions

QUESTION INPUT
Pet’s Name Name
Pet’s Breed Breed

Dog's Gender Male or Female
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QUESTION INPUT
What is your pet’s age in years? Age
What is your pet’s weight in ibs.? Weight

Pet’s activity level? Very low, Low, Medium, High, Very lagh

Intact/neutered/spaved status Intact, neutered, or spayed

[0102]

mformation tor the pet. With reference to Table, 8 a list of example questions and mputs are

The platform 100 may further request the user to input activity, lifestyle and health

tllustrated.

TABLE 8 — Activity, Lifestvle. And Health Questions

QUESTION

INPUT

How active 1s vour dog?

1. Very active {over 1 hour of intense exercise
daily} 2. Active (30-60 minutes of intense
activity.) 3. Moderate (30-60 Minutes of leashed
walks with a small amount of pant worthy
exercise) 4. Minimal (approximately 30 minutes
of leash walks daily). 5. Couch potato (indoor
pup mostly with very little outdoor exercise to
speak of)

Which best describes vour dog's body?
Use the image at the right as a
reference. Determine body condition
score.

1. Emaciated, 2. Shim, 3. Average, 4. Slighily
Overweight, 5. Obese

Tell us a little about places you go with
vour dog.

1. Every day 15 a new adventure, we are out and
about  together all  the time. 2
Hiking/running/active with pet almost every day
3. Weekend warrior, which s busy during week
and less active until our power weekend, 4. love
my once a week visits to the dog park but
otherwise my walks are leashed and sort of
boring. 5. Walk on sidewalks, 6. Spends a lot of
time m backyard. 7. Indoor only

Does vour dog often eat on the go,
away from home? This may include
traveling with the dog, when the dog is

1. Boarded often, 2. Often watched by a
caregiver, 3. Campmg, day trips or overnight
trips with the dog, 4. Goes to work with a parent.
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QUESTION

INPUT

boarded, or even visiting with a friend
or family member.

What is your dog's feeding schedule?

1 time a day, 2 times/day, 3
times/day, 5 times/day

times/day, 4

Do vou prefer cooked or raw options?

Raw, Coocked, varies by day of the week, varics
by season, Homemade, Kibble, combo. The
system can give the option to choose more than
one preference.

Docs your pet have dietary sensitivitics
to any of the
following? Please check cach item that
the pet cannot cat.

or insensitivities

Dictary  Sensitivities: Chicken, Beef, Fish,
Rabbit, Bison, Duck, Egg, Darry (milk, yogart,
cte.), Green bean, Carrot, Spinach, Kale, Apple,
Sweet potato, Pumpkin, Beets, Celerv, M,
Parsley, Grains (wheat, oats, couscous, rice,
barley, corn}y Pork, Pollack, Salmon, Elk,
Turkey, Lamb,

Tell us a hittle about vour pet's Vet care.
Please check all that apply.

1. Pet visits the vet regularly (Annually when
healthv), 2 Only visits vet when sick or injured.,
3. Pet has all recommended vaccinations, 4. Pet
uses a topical flea and tick proventative, 5. Pet
uses a heartworm preventative, 6. Pet has had
recent blood work

Does your dog have any of the bealth
concerns”’

Health Concerns Checklist

You can tell a lot about your dog by
checking their tongue. Use the guide at
the right to help vou choose which best
deseribes your dog.

Tongue Health Selector by bmage: 1. Pale
pink/almost light purple, 2. Light pink, 3. Bright
pink, 4. Red.

Yourdog's cyes arc one more ndicator
of their overall health. Which of the
following best describe your dog's

eyes?

Eve Health Selector by Image: 1. yellow or
vellowish whites of the eyes, 2. Discharge
vellow or cloudy white 3. shghtly hazy and
watery appearance 4. sunken in and dry in
appearance 5. bright alert and responsive

Which of the followmg best describe
your dog's personality?

1. Calm, 2. Happy and upbeat but not anxious, 3.
High strung and fearful, 4. High strung and
aggressive, 5. Timid and fearful, 6. Separation
anxiety, 7. Bossy and in need of control, 8 Skin
is hot to touch, 9. Pants cxcessively, 10
Excessively dry skan, 11, Tends to lay in sun, 12
Tends to lay in shade, and 13 Slow, lazy or
“down” demeanor.
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10103} FIG. 9 ilustrates a sct of operations of a method 900 for recommending pet treats
and/or supplements for a pet based on a set of attributes. In an embodiment, the platform 100
can recommend pet treats and pet food supplements based upon a set of attributes derived from
tnput by the pet owner via a user deviee 130 and/or from data received from one or more
wearable devices 120, home devices 130, and/or IoT devices 160. The method may be executed
by the platform 100 {¢.g., the recommendation system 104}

[0104] At 910, the platform 100 determines a set of attributes corresponding to a pet. The
platform 100 may receive input from one or more client devices {¢.g., user device 150) and/or
one or more other external devices {¢.g., wearable devices 120, home devices 130, and/or 10T
devices 160). In embodiments, petinformation (e.g., breed, weight, age, etc ) corresponding to
the pet can be input to a client user device 150 and transmitted to the platform 100, In
embodiments, the pet miommation way include the pet’s type, breed, gender, reproductive
status {¢.g., wtact, neutered or spayed), age, weight, activity level of the pet, body shape, pet
travel, feeding habits away from home, feeding schedule, cooked or raw food preferences,
dietary sensitivities, and veterinarian care. In embodiments, the platform may obtain pet-related
measurements from a wearable device 120 worn by the pet. Examples of petrelated
measurements may inchide, but are not limited to, temperature data, heart rate data, breath rate
data, and the hke. In embodunents, the platform 100 may recetve video data capturing the
activity of the pet from an foT device 166,

[3195] in response to the received data, the platform 100 may determine the set of attributes
relating to the pet. For example, in embodiments, the platform 100 may structure the veterinary
mformation, femperature data, heart rate data, and/or breath rate data inio atinbutes.
Additionally or alternatively, the platform 100 may determine a classification relating to a
condition of the pet based on the video data using a computer vision systern 112, For example,
the platform 100 may determune a mood classification, a skin condition classification, a sleep
condition classificanon, a muscle tone classification, and/or an eye clarity classification. The
platform 100 may structure any determined classifications into a respective attribute.

(6106} At 912, the platfora 100 may determune a treat and/or supplement recommendation
for the pet based on the atiributes. The platform 100 may determine a treat and/or supplement
reconunendation based on the atiributes in any suitable manner. The platform 100 may employ

machine-leamning techniques and/or rules-based approaches.
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0197} In embodiments, the platform 100 may determine a recipe score corresponding to
the pet based on the attributes of the pet. In some embodunents, the platform 100 may
determine the recipe score using an algorithmic rulfes-based approach, as discussed with respect
to FIG. 8.

(6108} In embodiments, the platform 100 may determine the recipe score corresponding to
the pet using a machine-learned scoring model that 1s trained to determine recipe scores given
a set of attributes. Such scoring models may be trained using traming data pairs that mclade a
set of attributes and a recipe score corresponding to the set of attributes.

[8109] In embodiments, the platform 100 may determine one or more treats and/or one or
more supplements to recommend for the pet using the recipe score. In some of these
embodiments, the platform 100 may match treats and/or supplements represented in the product
datastore 118 to the pet based on the recipe score and the atinbutes of the pet (e.g., size, broed,
age, body type, etc.}.

{8119} In embodiments, the platform 100 may determine treat and/or supplement
recoromendations without the use of a recipe score. In these embodiments, the platform 100
may determine one or more medical conditions. For each condition, the platform 100 may
match the condition to a treat or supplement. Table 9, provided below, provides examples of
treats that can be matched to different conditions. Table 10, provided below, provides examples
of supplements that can be matched to differcnt conditions.

6111} At 914, the platform 100 may determine whether a recommended treat or
supplement has any ingredients to which the pet is allergic to. In embodiments, the pet record
of the pet may indicate any allergies/sensitivities that the pet may have. The platform 100 may
analyze the mgredients of the recommended treat or supplement to determine whether any of
the ingredients match to any of the pet’s allergies or sensitivities. If not, the platform 100 may
transmit the treat and/or supplement recommendations to the user, as shown at 916. For
example, the platform 100 may generate a json tile containing the treat and/or supplement
recommendations, Hnks to purchase the treats or supplements, media content (e.g., photographs
or images) of the pet and/or the recommended treats or supplements. The platform 100 may
transioit the json file to the client user device 150, whereby the reconunendation is displayed
to the user. The platform 100 may additionally or alternatively, store the treat and/or
supplement recommendation inn a pet record of the pet. If a recommended treat or supplement

contains an ingredient that the pet is allergic or sensitive to, the platform may provide a
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notification to the user to call for a consultation, as shown at 918. During the consultation, a
customized pet food blend may be determined for the pet.

{8112} The method of FIG. 9 is provided for example and may include additional or
alternative operations. For example, in embodiments, the platform 100 may filter out any pet
foods that contain ingredients that the pet is sensitive or allergic to when determining the
supplement and/or treat recommendation at 914,

TABLE 9 - Treats

. o All ;
Treat Health Match ergy
Exclasion

Rabbit Duck | Drarthea, Kidnev Disease, Eve Issues, Ear Infection, and/or | Rabbit

Medallions Food Allergies. Pets with lichy Skin Duck
Turkey . .

N Urinary Tract Infection- Dogs That Run Cold Turkey
Cranberry
Dhck Diarrhea, Eve Issues, Ear Infection, Food Allergics and/or Duck

. e

Lorange Dhabetes ”
Chicken Allergic Dermatitis (Skin Hot Spots}, Excessive Hair Loss

'[:m’ﬁ (Visible Spots}, Bad Coat Dry Skin, Diabetes, Chicken

T Immunodeficiency and/or Kennel Cough. Low Taarine
Chicken Prabetes, Liver Discase, Immunodeficiency, Kennel Cough | . .

. . . . Chicken
Gizzards Discascs and/or Parasites.
Chicken Trim | Dental Discase, Vomuting, and/or Obesity Chicken
Yogurt Nugget | Dental Disease, and/or Vomiting Sensitive G Tract Milk
Tail Mix -
Beof Neutral, Generally Acceptable to Most Dogs Beef

ce
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Tail Mi Cools Hot Dogs, Diarrhea, Eve Irnitation, Eve Discharge,
atl Mix - . . .
Eve Infection, Ear Infection, Food Allergies and/or Duck
Duck . =
Diabetes
TABLE 10- Supplements
Allergy
Supplements Health Match e
Exclusion
Belly Balance | Diarrhea, and/or Scooting on Bottom. General Rebalancing
of Intestinal Flora- Recommended 2x Amnually for Every
Outdoor Dog.
Butt Bar Scooting on Botiom- History of Aval Gland Disharmony- | Grans

In Need of Bulkier Stool

Allergy Eve Tssues, Ear Infection, and/or Food Allergies, Hot Spots,
Fchy Red Skin

Flexibility and | Jout Problems- Genetic Predisposttion 1o Compromised | Beef
Jomt Issues Jorot Health with Age

Skin Issues Excessive to Mimimal Hair Loss (Visible Spots) and/or Bad | Graing
Coat — Bry Skin- DandraffFlaky Skin, Cracked Foot
Pads/Cracked and Splitting Nails, Dry/Cracked Nose,
Excessive Shedding

(6113} Detailed embodiments of the present disclosure are disclosed herein; however, it is
to be understood that the disclosed embodiments are merely exemplary ofthe disclosure, which
may be embodied in various forms. Therefore, specific structural and functional details
disclosed hercin are not to be interpreted as limiting, but mercly as a basis for the claims and
as a representative basis for teaching one skilled i the art to variously employ the present

disclosure in virtually any appropriately detailed structure.
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{0114} The terms “a” or “an,” as used herein, are defined as one or more than one. The term
“another,” as used herein, is defined as at least a second or more. The terms “including” and/or
“having,” as used herein, are defined as comprising (i.¢., open transition).

[6115] While only a few embodiments of the present disclosure have been shown and
described, it will be obvious to those skilled in the art that many changes and modifications
may be made thereunto without departing from the spinit and scope of the present disclosure as
described m the following claims. All patent applications and patents, both foreign and
domestic, and all other publications referenced herein are incorporated herein in their entireties
fo the full extent permitied by law.

8116} The methods and systems described herein may be deploved i part or in whole
through a machine that executes computer software, program codes, and/or instructions on a
processor. The present disclosure may be implemented as a method on the machine, as a system
or apparatus as part of or m relation to the machine, or as a computer program product
embodied in a computer readable mediam executing on one or more of the machines. In
embodiments, the processor may be part of aserver, cloud server, chient, network mfrastructure,
mobile computing platform, stationary computing platform, or other computing platforms. A
processor may be any kind of computational or processing device capable of executing program
instructions, codes, binary instructions and the hke. The processor may be or may include a
signal processor, digital processor, embedded processor, microprocessor or any variant such as
a co-processor (math co-processor, graphic co-processor, compnnication co-processor and the
like} and the like that may directly or indirectly facilitate execution of program code or program
mstructions stored thercon. fn adddion, the processor may enable exccution of multiple
programs, threads, and codes. The threads may be executed simultanecusly to enhance the
performance of the processor and to facilitate simultancous operations of the application. By
way of implementation, methods, program codes, program instructions and the like described
herein may be implemented in one or more thread. The thread may spawn other threads that
may have assigned priorities associated with them; the processor may execute these threads
based on priority or any other order based on instructions provided in the program code. The
processor, or any machine utidlizing one, may include non-transitory memory that stores
methods, codes, mstructions and programs as described herein and elsewhere. The processor
may access a non-transitory storage medium through an interface that may store methods,
codes, and mstructions as described herein and elsewhere. The storage medium associated with

the processor for storing methods, programs, codes, program instructions or other type of
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mstructions capable of being executed by the computing or processing device may include but
may not be limited to one or more of a CD-ROM, DVD, memory, hard disk, flash drive, RAM,
ROM, cache and the like.

(6117} A processor may include one or more cores that may enbance speed and
performance of a multiprocessor. In embodiments, the process may be a dual core processor,
quad core processors, other chip-level multiprocessor and the like that combine two or more
mdependent cores (called a die).

0118} The methods and systems described hercin may be deploved in part or in whole
through a machine that executes computer software on a server, client, firewall, gateway, hub,
router, or other such computer and/or networking hardware. The software program may be
associated with a server that may include a file server, print server, domain server, Internet
server, wfranct server, cloud server, and other variants such as secondary server, host server,
distributed server and the like. The server may mchude one or more of memories, processors,
computer readable media, storage media, ports {physical and virtaal), communication devices,
and mterfaces capable of accessing other servers, clients, machines, and devices through a
wired or a wireless medium, and the like. The methods, programs, or codes as described herein
and elsewhere may be exceuted by the server. In addition, other devices required for execution
of methods as described in this application may be considered as a past of the infrastructure
associated with the server.,

j6119] The server may provide an imterface to other devices including, without Himitation,
chients, other servers, printers, database servers, print servers, file servers, communication
servers, distributed servers, social networks, and the hke. Additionally, this coupling and/or
conncction may facilitate remote execution of program across the network. The networking of
some or all of these devices may facilitate paralle] processing of 3 program or method at one
or more location without deviating from the scope of the disclosure. In addition, any of the
devices attached to the server through an mterface may include at least one storage medium
capable of storing methods, programs, code and/or instructions. A central repositfory may
provide program instructions to be executed on different devices. In this implementation, the
remote repository may act as a storage medum for program code, instructions, and programs.
8120} The software program may be associated with a client that may include a file client,
print client, domain client, Internet client, mtranet client and other variants such as secondary
chient, host client, distributed client and the like. The chient may mclude one or more of

memories, processors, computer readable media, storage media, ports (physical and virtual),
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communication devices, and interfaces capable of accessing other clients, servers, machines,
and devices through a wired or a wireless medwm, and the like. The methods, programs, or
codes as described herein and elsewhere may be executed by the client. In addition, other
devices required for execution of methods as described in this application may be considered
as a part of the infrastructure associated with the client.

0121} The client may provide an interface to other devices mcluding, without limitation,
servers, other clients, printers, database servers, print servers, file servers, commumcation
servers, distributed servers and the like. Additionally, this coupling and/or connection may
facilitate remote execution of program across the network. The networking of some or ali of
these devices may facilitate parallel processing of a program or method at one or more location
without deviating from the scope of the disclosure. In addition, any of the devices attached to
the client through an mitcrface may include at least one storage medium capable of storing
methods, programs, applications, code and/or instructions. A central repository may provide
program instructions to be executed on different devices. In this implementation, the remote
repository may act as a storage medium for program code, instructions, and programs.

(6122} The methods and svstems described herein may be deploved in part or in whole
through network mfrastructures. The network infrastructure may include elements such as
computing devices, servers, routers, hubs, firewalls, clients, personal computers,
communication devices, routng devices and other active and passive devices, modules and/or
components as known in the art. The computing and/or non-computing device(s} associated
with the network mfrastructure may include, apart from other components, a storage medium
such as flash memory, bufter, stack, RAM, ROM and the like. The processes, methods, program
codes, instructions described herein and elsewhere may be executed by one or more of the
network infrastructural elements. The methods and systems deseribed herein may be adapted
for use with any kind of private, community, or hybrid cloud computing network or cloud
computing environment, including those which involve features of software as a service
{8aaly, platform as a service (PaaS), and/or infrastructure as a service (faaS).

[0123) The methods, program codes, and instructions described herein and elsewhere may
be implemented on a cellular network having multiple cells. The celiular network may cither
be frequency division multiple access (FDMA) network or code division multiple access
{CDMA)} network. The cellular network may include mobile devices, cell sites, base stations,
repeaters, antennas, towers, and the like. The cell network may be a GSM, GPRS, 3G, EVDO,

mesh, or other networks types.
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[0124] The methods, program codes, and instructions described herein and elsewhere may
be waplemented on or through mobile devices. The mobile devices may include navigation
devices, cell phones, mobile phones, mobile personal digital assistants, laptops, palmtops,
netbooks, pagers, electronic books readers, music plavers and the like. These devices may
include, apart from other components, a storage medium such as a flash memory, buffer, RAM,
ROM and one or more computing devices. The computing devices associated with mobile
devices may be enabled to exccute program codes, methods, and nsiructions stored thereon.
Alternatively, the mobile devices may be configured to execute instructions in collaboration
with other devices. The mobile devices may communicate with base stations interfaced with
servers and configured to exccute program codes. The mobile devices may communicate on a
peer-to-peer network, mesh network, or other commumnications network. The program code
may be stored on the storage medium associated with the server and executed by a computing
device embedded within the server. The base station may include a computing device and a
storage medium. The storage device may store program codes and instructions execuoted by the
computing devices associated with the base station.

(6125} The computer software, program codes, and/or nstructions mayv be stored and/or
accessed on machine readable media that may include: computer components, devices, and
recording media that retain digital data used for computing for some interval of time;
semiconductor storage known as random access memory (RAM); mass storage typically for
morg permanent storage, such as optical discs, forms of magnetic storage like hard disks, tapes,
drums, cards and other types; processor registers, cache memory, volatile memory, non-volatile
memory; optical storage such as CD, DVD; removable media such as flash memory {c.g., USB
sticks or keys), floppy disks, magnetic tape, paper tape, punch cards, standalone RAM disks,
Zip drives, removable mass storage, off-line, and the Iike; other computer memory such as
dynamic memory, static memory, read/write storage, mutable storage. read only, random
access, sequential access, location addressable, file addressable, content addressable, network
attached storage, storage area network, bar codes, magnetic ink, and the like.

[8126] The methods and systems described herein may transform physical and/or
intangibie items from one state to another. The methods and systems described herein mavalso
transform data representing physical and/or mtangible items from one state fo another.

(6127} The clements described and depicted herein, mchliding in flowcharts and block
diagrams throughout the figures, immply logical boundaries between the elements. However,

according to software or hardware engmeering practices, the depicted clements and the
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functions thereof'may be implemented on machines through computer executable media having
a processor capable of executing program instructions stored thereon as a monolithic software
structure, as standalone software modules, or as modules that employ external routines, code,
services, and so forth, or any combination of these, and all such implementations may be within
the scope of the present disclosure. Exaraples of such machines may include, but may not be
timited to, personal digital assistants, laptops, personal computers, mobile phones, other
handheld computing devices, medical equipment, wired or wireless communication devices,
transducers, chips, calculators, satellites, tablet PCs, electronic books, gadgets, electronic
devices, devices having artificial intelligence, computing devices, networking equipment,
servers, routers and the like. Furthermore, the clements depicted in the Howchart and block
diagrams or any other logical component may be implemented on a machine capable of
exccuting program instrustions. Thus, while the forcgoing drawings and descriptions set forth
functional aspects of the disclosed svstems, no particular arrangement of software for
mnplementing these functional aspects should be nferred from these descriptions unless
explicitly stated or otherwise clear from the context. Simiarly, it will be appreciated that the
various steps identified and described above may be varied and that the oxder of steps may be
adapted to particular applications of the techniques disclosed hercin. All sach variations and
modifications are intended to fall within the scope of this disclosure. As such, the depiction
and/or description of an order for various steps should not be understood to require a particular
order of execution for those steps, unfess required by a particular apphcation, or explicitly
stated or otherwise clear from the context.

[6128] The methods and/or processes described above, and steps associated therewith, may
be realized i hardware, software or any combination of hardware and software suitable for a
particular application. The hardware may include a general-purpose computer and/or dedicated
computing device or specific computing device or particular aspect or component of a specific
computing device. The processes mayv be realized iIn one or more microprocessors,
microcontrollers, embedded microconiroliers, programmable digital signal processors or other
programmable devices, along with internal and/or external memory. The processes may also,
or mstead, be embodied in an application specific integrated circuit, a programmable gate array,
programmable array logic, or any other device or combination of devices that may be
configured to process electronic signals. It will further be appreciated that one or more of the
processes may be realized as a computer executable code capable of being executed on a

machine-readable medium. The computer executable code may be created using a structured
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programming language such as C, an object oniented programnung language such as T4+, or
any other high-level or low-level programming language (including assernbly languages.
hardware description languages, and database programming languages and technologics) that
may be stored, compiled or interpreted to run on one of the above devices, as well as
heterogencous combinations of processors, processor architectures, or combinations of
different hardware and software, or any other machine capable of executing program
mstructions.

0129} Thus, m one aspect, methods described above and combinations thereof may be
embodied m computer executable code that, when executing on one or more computing
devices, performs the steps thereof. In ancther aspect, the methods may be embodied i systems
that perform the steps thereof. and may be distributed across devices in a number of ways, or
all of the functionality may be mtegrated mto a dedicated, standalone device or other bardware.
In another aspect, the means for performing the steps associated with the processes described
above may inclhude any of the hardware and/or software described above. All such permutations
and combinations are mtended to fall within the scope of the present disclosure.

(6134} While the disclosure has been disclosed i comnection with the preferred
embodiments shown and described in detail, various modifications and mprovements thereon
will become readily apparent to those skilied in the art. Accordingly. the spirit and scope ofthe
present disclosure is not to be limited by the foregomg examples but is to be understood in the
broadest sense allowable by law.

10131} The use of the terms "a" and "an" and "the" and similar referents i the context of
describing the disclosure (especially in the context of the following claims) is to be construed
fo cover both the singular and the pluml unless otherwise indicated herein or clearly

"

contradicted by context. The terms "comprising,” "having,” "incleding,” and "containing” are
to be construed as open-ended terms {i.¢., meaning "including, but not limited 0,") unless
otherwise noted. Recitations of ranges of values herein are merely mtended fo serve as a
shorthand method of referring ndividually to each separate value falling within the range,
unless otherwise indicated herein, and each separate valoe is incorporated into the specification
as if it were individuallv recited herein. All methods described herein may be performed in any
suitable order unless otherwise indicated herem or otherwise clearly contradicted by context.
The use of any and all examples, or exemplary language (¢.g., "such as") provided herem, is
itended merely to better illuminate the disclosure and does not pose a luaitation on the scope

of the disclosure unless otherwise claimed. No language in the specification should be
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construed as indicating any non-claimed element as essential to the practice of the disclosure.
9132} While the foregoing written description cnables one skilled i the art to make and
use what is considered presently to be the best mode thereof, those skilled m the art will
understand and appreciate the existence of variations, combinations, and equivalents of the
specific embodiment, method, and examples herem. The disclosure should therefore not be
timited by the above-described embodiment, method, and examples, but by all embodiments
and methods within the scope and spirit of the disclosare.

18133} Any clement in a clamn that does not explicitly state “means for” performing a
specified function, or “step for” performing a specified function, is not to be interpreted as a
“means” or “step” clause as specified in 35 US.C. § 112(£). In particular, any use of “step of”
in the claims is not intended to invoke the provision of 35 US.C. § 112(5).

[0134] Persons skilled in the art may appreciate that numcerous design configurations may
be possible to enjoy the functional benefits of the mventive systems. Thus, given the wide
variety of configarations and arrangements of embodiments of the present disclosure the scope
of the mvention is reflected by the breadth of the clamns below rather than narrowed by the

embodments described above.
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