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(57) Abrege/Abstract:
Embodiments of the invention relate to a category based navigation system obtaining user data related to a plurality of users
relevant to the primary user. The method further comprises obtaining entity data associated with an entity in a plurality of entities.
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(57) Abrege(suite)/Abstract(continued):
The category based navigation system then determines one or more entities relevant to the primary user, and determines an Initial

order of relevance of a set of relevant entities. The method further comprises categorizing and displaying the set of relevant entities
with an Initial categorization on a user device to the primary user. The category based navigation system may then obtain, via the
user device, user feedback, adjust the initial categorization and initial order of relevance based on the user feedback; and display
the adjusted categorization and adjusted order of relevance of the set of relevant entities to the primary user on the user device.
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(57) Abstract: Embodiments of the invention relate to a category
based navigation system obtaining user data related to a plurality of
users relevant to the primary user. The method further comprises ob -
taining entity data associated with an entity in a plurality of entities.
The category based navigation system then determines one or more
entities relevant to the primary user, and determines an 1nitial order of
relevance of a set of relevant entities. The method further comprises
categorizing and displaying the set of relevant entities with an initial
categorization on a user device to the primary user. The category
based navigation system may then obtain, via the user device, user
feedback, adjust the initial categorization and initial order of relevance
based on the user feedback; and display the adjusted categorization
and adjusted order of relevance of the set of relevant entities to the
primary user on the user device.
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METHOD AND APPARATUS FOR CATEGORY BASED NAVIGATION

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application claims priority from co-pending U.S. Provisional Patent Application
No. 61/509,995 filed July 20, 2011, entitled "Method and Apparatus for Category Based
Navigation".

[0002] The present disclosure may be related to the following commonly assigned U.S.
Provisional Patent Applications: U.S. Provisional Patent Application No. 61 /509,999 filed July
20, 201 1 entitled "Method and Apparatus for Explaining Recommendations”, U.S. Provisional
Patent Application No. 61 /510,003 filed July 20, 201 1 entitled "Method and Apparatus for
Allowing Users to Augment Searches", and U.S. Provisional Patent Application No.
61/510,004 filed July 20, 201 1 entitled "Method and Apparatus for Quickly Evaluating

Entities".

FIELD OF THE INVENTION

[0003] The present invention relates to data navigation systems in general and in particular to
a category-based navigation system that provides category-based navigation for users, via user

devices, 1n order to search for relevant data and/or recommendations.

BACKGROUND OF THE INVENTION

[0004] The Internet has become a useful source of information relating to goods and services,
but because so many users and companies are connected to the Internet and providing
information of their own, it is difficult to find relevant information among all available

information. One area of information is in recommendations. As individuals and groups are
now able to connect to the Internet and retrieve information from websites and via apps, and do
so perhaps while 1n transit towards a geographic area of interest, they come to expect the ability
to 1ind information about goods and services being offered.

[0005] One source of information is in the form of websites hosted by or for providers. As

used herein, "website" refers to a collection of one or more web pages displayable by a browser
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or other web client, the one or more web pages being hosted on a web server (i.e., a computer
coupled to the Internet, or other network over which communication occurs) that responds to
requests for pages hosted thereon. An example might be a restaurant that generates information
about 1ts hours, pictures of its dining room, contact information, history, menus and other
offerings, then puts that information into a suitable form (such as HTML pages, dynamically
generated pages, etc.), stores those pages in electronic storage accessible by the web server
(hosted by the restaurant or perhaps a company that specializes in web presence that provides
such services to the restaurant), and then serves those pages as client devices request pages.
The information might also be presented in another form, such as data supplied to an app on the
client device rather than a generic browser on the client device.

[0006] However, while the restaurant gets the information to interested users, it is still limited
to information sourced by that restaurant. A number of websites have been set up to collect
information from other customers of a vendor of goods or services and provide reviews and
comments and other details to other customers or potential customers. For example, there might
be a website that focuses on hotels, another on restaurants, and another on home repair, or a
general one. However, these websites might just have too much information to be useful to a
user searching for relevant recommendations.

[0007] Additionally, with the increase of users participating in social media websites, users
are also interested in getting information about their friends, and the opinions of their friends.
For example, a user may find out that a number of their friends on a social media website
highly recommend a restaurant, which may be more persuasive to that user than the
recommendations of strangers or high rankings on general rating websites. Thus, social media
websites that provide information to a user regarding the user's friends may also be another
source that the user refers to in gathering information and searching for relevant
recommendations. However, social media websites allow users to provide a wide variety of
information that may or may not be related to what a user is searching for (¢.g., status updates
unrelated to a vendor of goods or services), and 1t is also difficult to cross-reference the
recommendations of friends through social media websites with general websites providing
reviews, or websites for particular businesses, in a user's search for relevant recommendations.
[0008] Thus, there 1s a massive amount of data to be processed in order for a user to search

for relevant data and find what the user has sought out to seek. Realistically, a user cannot sort
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through all the information collected through various sources, so a more efficient means of
processing the data is needed, such as a data navigation system.

[0009] An improved recommendations system is desirable.

BRIEF SUMMARY OF THE INVENTION

[0010] Embodiments of the invention relate to improved navigation methods and systems.

Existing methods for providing data navigation to a target user may not provide options to the
target user to modity the navigation based on customized attributes, such as categories. Thus, if
the target user 1s unable to navigate through a massive amount of data to find what is needed, it
1s difficult for the target user to feed back to a navigation system how the target user would like
to navigate through the data to more efficiently find what the target user is looking for, or how
the target user would like the data to be organized (i.e., categorized). Therefore embodiments of
the invention provide methods and systems in which a target user can more efficiently navigate
through data, such as entity evaluations or personalized recommendations.

[0011] Thus, providing category based navigation to the target user is advantageous and
allows users to modify and organize data such that navigation through the data is executed in
the most optimal and efficient manner for the target user. Additionally, data navigation
systems, and other systems 1n use of such data navigation systems (e.g., entity search systems,
personalized recommendation systems, entity navigation systems, etc.) are improved in this
manner by becoming more intelligent about providing search results to its users that may be
navigated based on categories.

[0012] Embodiments of the invention relate to a computer-implemented method comprising a
category based navigation system obtaining, at a server computer operated by the category
based navigation system, user data related to a plurality of users relevant to the primary user.
Then, the category based navigation system stores the user data, wherein the user data
associated with the plufality of users 1s stored in a u'ser database. The method further comprises
obtaining entity data from a plurality of data sources, wherein the entity data is associated with
an entity in a plurality of entities. The entity may provide goods or services to the target user.
The category based navigation system then stores the entity data, determines one or more
entities relevant to the primary user based on the entity data and user data, and determines an

initial order of relevance of a set of relevant entities. The method further comprisés

categorizing the set of
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relevant entities with an initial categorization and displaying, on a user device, the initial
categorization and initial order of relevance of the set of relevant entities to the primary user.
The category based navigation system may then obtain, via the user device, user feedback
related to the initial categorization and initial order of relevance of the set of relevant entities,
adjust the 1nitial categorization and initial order of relevance based on the user feedback; and
display the adjusted categorization and adjusted order of relevance of the set of relevant entities
to the primary user, wherein the primary user provide a response to entities in the set of
relevant entities via the user device.

[0013] In another embodiment, the method further comprises obtaining, at the server
computer, location data from an external data source in a plurality of data sources associated
with the target user, wherein the location data is associated with an entity in a plurality of
entities. The location data, associated with the plurality of entities, may be stored at the'server
computer In the entity database. The method may further include updating the entity database
with the location data for a corresponding entity in the entity database; and adjusting the initial
categorization and initial order of relevance based on the location data in the updated entity
database.

[0014] In another embodiment, the method may include obtaining, at the server computer,
personal data from the plurality of data sources, wherein the personal data is associated with the
primary user in the plurality of users. The personal data may be stored at the server computer,
wherein personal data associated with the plurality of users is stored in the user database. The
category based navigation system may then merge the personal data from the plurality of data
sources, map the personal data from the plurality of data sources to the primary user, and
updated the user database with the personal data and user data associated with the primary user.
The method may further comprise detérmining whether an entity is associated with the personal
data from the primary user, determining whether the entity associated with the personal data
corresponds with an entity associated with location data in the entity database, and mapping the
entity associated with the personal data from the primary user to the corresponding entity
associated with the location data. Then, the category based navigation system may determine
inferred location data based on the mapping, update the entity database to include the inferred

~ location data associated with the corresponding entity; and adjust the initial categorization and

initial order of relevance based on the personal data in the updated user database and the
updated entity database.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A further understanding of the nature and advantages of the present invention may be

realized by reference to the following drawings. In the appended figures, similar components or
features may have the same referénce label. Further, various components of the same type may
be distinguished by following the reference label by a dash and a second label that
distinguishes among the similar components. If only the first reference label 1s used 1n the
specification, the description is applicable to any one of the similar components having the
same first reference label irrespective of the second reference label.
[0016] FIG. 1 is a block diagram of a navigation system according to aspects of the present
invention. '
[0017] FIG. 2 is a block diagram of a modularized navigation system according to aspects of
the present invention.
[0018] FIG. 3 illustrates an exemplary user display according to an embodiment of the
invention.
[0019] FIG. 4 illustrates an exemplary user display according to an embodiment of the
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0020] An improved navigation system is described herein. In order to provide a context for

describing embodiments of the present invention, embodiments of the invention will be
described herein with reference to a user device récéiving personalized recommendations which
the user may navigate through. Those skilled in the art will recognize, however, that the present
invention is not limited to such embodiments.

10021] It should be understood that, given the complexity of the operations performed, the
invention is implemented using computing elements and may also include communication

elements that convey data between disparate locations.

System Overview

[0022] In FIG. 1, an exemplary personalized navigation system according to an embodiment
of the invention is shown. The personalized navigation system 160 may be coupled to a
plurality of users, such as a primary user 100, secondary user 102, or any number of users 104.

There may
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be relationships between specific users, for example, the primary user 100 and secondary user
102 may bé friends, family members, or co-workers. The plurality of users may be coupled to
the personalized recommendations system 160 through associated user devices 1 10, 1 12, and
1 14. User devices may include mobile phones (e.g., a Blackberry™ phone, an 1Phone™
device, an Android™ device), tablets (e.g., an iPad™ tablet), or other electronic devices.
Although in some embodiments the personalized navigation system 1s coupled to a
personalized recommendation system, the invention is not limited to cases where a
personalized recommendation system 1s involved.

[0023] The personalized navigation system 160 may obtain inputs from any number of users
100, 102, and 104, registered with the personalized recommendations system 160. The users
100, 102, and 104 may be interconnected and have relationships with one another. The inputs
may be transmitted through the user devices 110,112, 1 14 via an application. The user

devices 1 10, 1 12, 1 14 may be connected to the personalized navigation system 160 through

the internet, a wireless network, a telecommunications network, or any suitable

communications network. For example, the primary user 100 may use the primary user device
1 10 to download and install an application issued by the personalized navigation system 160.
Through the application, the primary user 100 may edit personal ratings for entities, such as
venues and restaurants, and other personal preferences, such as cuisine, type of food, price
range, location, distance from current location, etc. The primary user 100 may also provide
feedback items or data through the application to respond to recommendations, to add or
remove entities, and/or rate an experience at an entity. In other embodiments of the invention,
entities may include merchants and service providers. In other embodiments, there may be
multiple simultaneous users who are interacting with the navigation system through a common
interface or separate interfaces, simultaneously or not.

[0024] Additional inputs to the personalized navigation system 160 may come from external
data sources, for example, a social network computer system such as the Facebook™ computer
system 140(A), a public messaging system such as the Twitter™ messaging system 140(B),
and/or any number of other data sources 140(N) via the user accounts 150(A), 150(B), 1 52(A),
152(B) with the data sources and/or user devices 1 10, 1 12. The external data sources may also
provide raw location data of the users, for example, through a "check-in" through system

140(A), system 140(B), or other social networking provider system capable of providing raw
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location data. The other data sources 140(N) may themselves have associated user accounts,
which may map directly or indirectly to user accounts of other systems.

[0025] Data about users and their attributes, and relationships between users, between users
and entities, and between users and other things that are not entities in the navigation system
may be stored in a variety of ways. Affinity graphs are one data structure that some
embodiments use to manage this information. The personalized navigation system or provider
may use affinity graphs as models of the affinity between users or entities and users or entities,
either in general or with respect to a given attribute or cluster of attributes of the users or
entities, as a graph. Affinity graphs may represent relationships between users and entities,
users and other users, or entities and other entities, and may be used to determine
recommendations. Attributes provide additional information about a node in the graph. For
example, an attribute may be the zoom level of a camcorder type or the primary cuisine type of
a restaurant. Entities may be represented by nodes, with individual users being one type of
entity. Edges represent relationships between nodes. Directional edges can model unidirectional
relationships, such as if person A follows person B on Twitter. A symmetric relationship, like
friends on Facebook, may be represented as two directional edges, or a unidirectional edge.
[0026] These relationships may be about different associations other than social affiliations,
such as an expertise graph where an edge from user A to user B indicates that user A believes
user B to be an expert. There may also be weights on these edges, which for example, might
represent the confidence in another user's expertise, or represent how familiar two users are
with each other, Affinity graph nodes may be further augmented with additional information
such as short form textual messages, pictures, check-ins, other explicit or implicit annotations
that are used to denote a user has visited or prefers a location, or other explicitly tagged
content. The affinity graph may be constructed by users choosing to link themselves to other
nodes, or by aggregation and analysis methods which infer the links and weights.

[0027]  In some embodiments, such inputs may be used as evaluation data by a personalized
recommendations system to generate and provide recommendations and/or recommendation
explanations to users. The navigation system may be operated by the personalized
recommendations systems, or they may be operating separately or in conjunction with one
another. Exemplary eValuation data used by the personalized recommendations system may

include ratings on a discrete star scale for the quality of a restaurant for a restaurant discovery
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website/product or answers to personality questions for a match making website/service.
Evaluation data may be associated with one entity or a set of entities. For example, a user may
rate Jane's Sushi 90/100 and may rate sushi restaurants in general 82/100.

[0028] What entities may be involved in the system depend on the embodiment may be
anything that can be represented or referred to in a computer system. In some embodiments,
entities are providers of goods and services, such as restaurants or nightclubs. In other
embodiments, entities are particular goods or services or events, such as a particular dish at a
restaurant or a one-time or repeating event such as a concert. In others entities are documents or
sections of documents, such as text pages or musical compositions, to be presented to a user. In
other embodiments, an entity may be a relationship or potential relationship between two !
people. For example, a dating recommendation system may recommend in favor of or against a
potential relationship between one user and another, or may allow searches for potential
relationships meeting some criteria. In another example, entities may be individuals.

[0029]  Using aftfinity graphs, evaluation data, entity data, and/or other algorithms and data,
the personalized recommendations system may generate recommendations along a single or
multiple dimensions, and/or over a discrete or continuous domain. Recommendations rnay. be
numerical, textual, pictorial, auditory, or tactile in fashion. Recommendations may be include
any of these characteristics, either alone or in combination. For example, a user may rate a
restaurant on a scale of 1, 2, 3, 4, or 5 stars, with 1 star being the lowest rating, and 5 stars
being the highest rating. In another realization, a user may instead rate a restaurant on a 1 -5
star scale for taste rating, 1 -4 "$" scale for price rating, and add an optional one word
description. Another example of a recommendation (e.g., evaluation) involves having a team of
doctors choosing a picture that best represents the mood of a clinical patient. Other examples
may include recording a five second video to make a review or recommendation, an audio
summary of a protest or event, or in a mobile application, dragging pictorial representations of
entities into rating categories. In another example, a recommendation may be inferred from
aspects of a user's behavior such as whether the user looks in one direction or another, or
whether the user walks or turns in one way or another.

[0030] Example recommendations may be, but are not limited to being, textual (e.g., a short
20 word comment), continuous (e.g., a ratings slider), discrete as in star ratings, pictorial (e.g.,

a representative picture, drawing, or photograph which most closely resembles the entity), auditory
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(e.g., a volume measurement or review), gestural (e.g., a swipe up or down), visual (€.g., an

interpretive dance for the entity), or some combination thereof. Recommendations may involve

adding edges or weights, either individually or some combination to one or more affinity

‘graphs.

[0031] Some recommendations may Iiot be intuitive to the primary user viewing the
recommendation. Thus, the navigation system according to embodiments of the invention, may
provide efficient searching and sorting of all the aggregat'ed data and recommendations for the
primary user, such that the most relevant data and recommendations can be brought to the

primary user's attention.

Enabling Category Based Navigation
[0032] In various embodiments, our system uses a catalogue of categories, stored in a

category database, which may be explicit or generated from a catalogue of entities each of
which may belong to one or more categories. The catalogue of entities may be stored in an
entity database. Each entity may belong to multiple categories and entities may themselves be
categories. For example, the catalogue may contain restaurants along with the types of cuisines
they serve, with one primary cuisine per restaurant and an ordered list of secondary cuisines.
An example of multistage categories is the taxonomy of animal life starting with kingdoms, and
extending all the way to individual species. Categories need not belong to a single hierarchy;
they can be partially overlapping and the structure can be as rich as a (hyper) graph. An
example would be research projects which may have multiple funding agencies, where the
funding agency would be the category being navigated.

[0033] The catalogue may be local to the device displaying results or reside remotely on

other machine(s) which provide an interface to the catalogue. The user database and entity
database could be NoSQL databases, an SQL database, another information retrieval system
such as a computer filesystem, or an in-memory data store. In other embodiments, the system
could have a temporary piece of data obtained from a third-party on demand, such that data
does not need to be statically or locally stored. A database could consist of multiple storage
facilities, such as a cache backed by a database or a normalized authoritative database and
denormalized in-memory stores.

[0034] When the user is navigating the categories in our system they are presented with a subset
(which may be the entire set) of the available categories, formatted to fit the available display area.

FIG. 1 provides one example interface for movie categories as a list. The interface

9
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may have multiple navigation modalities for the categories present simultaneously. For
example, FIG. 4 shows a textual and pictorial representation of restaurant categories which also
provides an input area 414 where a user can type a category. The category or categories shown
by a navigation modality may or may not be shown by other navigation modalities. Additional
examples of navigation modalities include carrousels, a stream of data, an audible list as
synthesized by a computer or read by a human, photographic album displays, iconographic or
pictographic album displays, voice recognition based input, a system for recognizing sign
language as performed into a video camera or three dimensional sensing device, shaking or
otherwise engaging an accelerometer and or gyroscope to physically manipulate a device, touch
based gestures, three dimensionally sensed gestures individually or in some combination, using
haptic technology to send information back to a user, using a heads-up display to send

information to a user, and using gaze information (that is, where the user is looking or has
looked).

[0035] The category based navigation system according to embodiments of the invention has a
variety of options for the initial ordering of categories presented to the user including a manually
curated category ordering, orderings computed based on the context of the user and their navigation
optionally including their previous navigation history, and popularity. Popularity may be computed
in a more user-specific way, rather than doing a single popularity computation for each user. It
could be computed using a variety of metrics incorporating different spatial, temporal, social,
demographic, and user interaction based signals either alone or in combination, Examples include
counting "the number of check-ins to places with a given cuisine,"” counting "the number of check-
ins on Tuesdays between 3 pm and 4 pm to a place with a given cuisine," counting "the number of
times a cuisine was queried using a search or discovery service," counting "the number of times a
dish that is part of a cuis'ine- was querted for on weekends using a search or discovery service," and
"the relative popularity of female users who explicitly state they like one cuisine (sushi) over
another (Italian) on an online service with profiles." Examples of services that provide check-in
data include those provided by Gowalla, Facebook, etc. Examples of services that provide space for
stating preferences, providing comments, etc. might include blogging services, such as those
provided to users of Wordpress software or services.

[0036] Examples of initial contextual information may include the time the user is na'vigating

the categories, demographic information about the user, the location the user is querying from as
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determined by a GPS or other location sensing method, explicit input from the user's afﬁnity
graph, and implicit input from the user's affinity graph, individually or in combination.

[0037] As used herein, an affinity model is a model of the affinity between individuals in
general or with respect to a given attribute or cluster of attributes as a graph. Attributes provide
additional information about a category. In this graph, entities are nodes, with users being one .
type of entity. Edges represent relationships between nodes. Directional edges can model
unidirectional relationships, such as if person A follows person B on Twitter. We can represent
a symmetric relationship like friends have on Facebook, as two, directional edges, or a
unidirectional edge. These relationships may be about different associations than social
affiliations, such as an expertise graph where an edge from person A to person B means that
person A believes person B may be an expert. There may also be weights on these edges, which
for example, might represent the confidence in someone's expertise, or how friendly two people
are. Affinity graph nodes may be augménted with additional information such as short form
textual messages, pictures, check-ins or other explicit or implicit annotations used to denoté a
user has visited or prefers a location, and explicitly tagged content. The affinity graph may be
constructed by users choosing to link themselves to other nodes or by aggregation and analysis
methods which infer the links and weights.

[0038] Thus an affinity graph acts as a model of the affinity between users or entities and users
or entities, either in general or with respect to a given attribute or cluster of attributes of the users or
entities, as a graph. Affinity graphs may represent relationships between users and entities, users
and other users, or entities and other entities, and may be used to determine

recommendations. Attributes provide additional information about a node in the graph. For
example, an attribute may be the zoom level of a camcorder type or the primary cuisine type of a
restaurant. Entities may be represented by nodes, with individual users being one type of entity.
Edges represent relationships between nodes. Directional edges can model unidirectional
relationships, such as if person A follows person B on Twitter. A symmetric relationship, like
friends on Facebook, may be represented as two directional edges, or a unidirectional edge.

[0039] Explicit input from a primary user's affinity graph may include actions taken by the users
at the primary user's neighboring nodes. For example, a poll asking a primary user's followers (e.g.,
relevant users) which categories the primary user would most prefer. Then, the top categories

chosen by each neighbor for him or herself may be aggregated on the top, and that
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aggregate may be used for the primary user's category ordering. Neighboring nodes are nodes
that are neighboring in the affinity graph. For instance, where edges in the graph indicate
following relationships, follower/followees will be neighboring nodes. Affinity graphs could be
augmented 1n various ways, such as through additional data or inferred data, therefore in some
cases, neighboring nodes may indicate the most relevant users, users the target user
communicates with, who the target user 1s most similar to, etc. In this specific example,
neighboring nodes would be friends or followers, or at least people the target user knows or

interacts with.

[0040] Implicit input from a primary user's affinity graph may include analysis of textual
messages linked directly or indirectly to a primary user node. The category based navigation system
according to embodiments of the invention may use natural language processing (NLP), and
optionally sentiment analysis, on user generated messages, such as those on Facebook, and Twitter,
to understand the content of messages. First, name-entity recognition may be performed to
understand the mapping between a message, for instance a short-form message on Facebook (e.g.,
status update or post), and the entity in our system, such as a location, an event, or a cuisine type
which the message is about. The category based navigation system may then optionally perform
sentiment analysis on the messages to understand whether an experience at a given entity was a
positive or negative experience, and to what degree. The sentiment analysis may go further to
understand why the users had a good time, for example, at a restaurant, if the users enjoyed the
food, ambiance, service, etc. The mapping recognized by NLP and sentiment analysis may serve in
weighting the category ordering for navigation, either alone or in combination with other inputs.
Implicit input from data sources such as the atfinity graph can likewise be used to infer the
categories entities should be placed in themselves. For instance, one might use tags or keywords
associated with the entities to construct categories, or might infer latent categories through a topic
model.

[0041] Implicit input may also be in the form of explicitly denoting that a primary user may have
frequented a location and using that to infer the user's preference for the location, either alone or
relative to other locations. One example is using check-ins on a service like Foursquare to infer that
since a user checked into 50 different sushi restaurants and never an Italian restaurant, that they
have a preference for sushi over Italian. Another example is using the time of check-ins to infer that

a user prefers to frequent day spas in the morning and not the afternoon. These features do not have

to be restricted to user-only or category-only. For example, when
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adjusting a group of user's statistics, the category based navigation system may cluster the
users' category orderings based on the demographic information of the users, and the number of
check-1ns 1n a specific category, rather than just the categbries themselves.

[0042] Implicit input can also take the form of counting or statistically analyzing augmented
attributes of the affinity graph. For example, counting that existing Miami, Florida users in
aggregate prefer deep tissue massage over Thai style massage could indicate that new users
from Miami Florida may have deep tissue massages be shown to them at a higher order of
relevance than Thai style massages in a massage category ordering. The demographic data can
involve one augmented attribute, such as a user's hometown, or a combination of other
attributes, such as political affiliation, gender, and age.

[0043]  User feedback may be either explicit or implicit, and may include data gathered and
used by the navigation system without the user's knowledge. In an example, a user may provide
explicit feedback instructing the system to hide one category or to rank it low and out of the
way, or customizing what categories are used or how they are generated. In another example,
the system may automatically rank low categories that are rarely used. Use may be based on
tapping on a category to get more information, or may be based on completion of an act such as
contacting a person, purchasing something, or getting directions to a location. In another
example, the system may usc information about where the user gazes to make statistical
inferences about what categories are of interest to the user and which ones are not, and to adjust
the ordering accordingly. In another example, the system may observe that the user searches in
one category before finding an item that is classified in a different category, infer from this that
the user expected the item to be in the first category, and adjust or augment the categorization
of 1tems accordingly.

[0044] FIG. 3 shows a block diagram of an exemplary modular category based navigation
system 160 according to an embodiment. of the invention, where the category based navigation
system 160 1s configured to provide recommendations of relevant entities organized by
category and in an order of relevance. In other embodiments of the invention, an explanations
provider may be separate from the recommendations provider, and may be operated by
different systems. In the example shown in FIG. 3, the personalized recommendations system

160 operates as the recommendations provider and explanation (i.e., recommendations

explanation) provider.
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[0045] The category based navigation system 160 may comprise a server computer 700,
which may be a single computer, a cluster of computers, a server, or a super computer.
Processes and methods implemented by or at the server computer could also be implemented
by or at a client, in various embodiments. The server computer 700 may comprise a processor
740, and a non-transitory computer readable medium 750, on which code 1s stored. There may
be several databases to store data, for example, an entity database 730(a), a category database
730(b), a user database 730(c), and a media object database 730(d). Stored in the entity
database 730(a) may be entity data relating to entities, including entity meta-data (e.g., location,
hours of operation, specialty, rating). Entity meta-data may include any sub-category of data
related to the entity. The category database 730(b) may store previously determined and
selected factors from a plurality of users. The user database 730(c) may store user data obtained
from a plurality of users, such as real-time data from social networking sites (e.g., tweets, status
updates), and stored data related to a plurality of users, such as user preferences and settings
(e.g., gender, dietary restrictions). The real-time data may be explicit or implicit, and may
include text, images, video, audio, or other media. The user data may be directly obtained from
the user or may be obtained from external data sources, such as a social networking site
associated with the user. The category based navigation system 160 may also include a media
object database 730(d), storing media objects, such as high resolution photos. The media
objects may be associated with entities, recommendations, and/or the target user, and may be
used in the display of the entities in their categories and order of relevance.

[0046] The code stored on the non-transitory computer readable medium 750 may be in modules,
and 1s executable by the processor 740 to perform functions, which are implemented as processing
steps described above by the category based navigation system providing

recommendation explanations. The non-transitory computer-readable medium 750 may comprise
software modules, such as a category module 701, an affinity model module 702, and a sentiment

analysis module 703, a natural language processing (NLP) module 704, a navigation display

module 705, and a relevance order module 706. The functions of these modules are described in the
process flows described above, and work in conjunction with external data sources (e.g., Facebook,
Twitter), and users using user devices running an appiication (e.g., mobile app).

[0047] The category based navigation system 160, to communicate with external data sources,

social networking sites, and users, may include a network interface 720. The network interface
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720 includes hardware and software that enables the category based navigation system 160 to transmit
and receive data over the Internet or any other communications network (e.g., telecommunications

network, cable, radio).

User Interfaces and Display on User Devices

[0048] FIG. 3 illustrates an exemplary user display 300 that allows category based navigation. There
are five categories: Drama 302, Documentary 304, Romantic Comedy 306, Horror 308, and Science
Fiction 310. These categories may correlate to genres for movies or books. A user can select any one of
these categories by clicking on it with a finger gesture on a touchscreen of the user device 300. For
example, selecting "Documentary" 304 may then bring up a list of documentary movies playing in the
area close to the location of the user and user device.

[0049]  As the primary user navigates through categories the category based navigation system may
track and monitor his or her usage with various metrics which may be used alone or in combination to
alter the category ordering(s) shown to the primary uscr. The ordering (e.g., order of relevance) may
change at any time. For example, the order may change before a primary user chooses a category,
immediately after a primary user choses a category, at a fixed time each day, or at an arbitrary point in
the future. The change in the order of relevance may or may not happen in synchrony when the primary
user is interacting with the application (i.e., zipp) on his or her user device (e.g., mobile phone, tablet).
For example, the order could change when the app is opened for the first time, when the primary user s
viewing a part of the app without interacting with the category ordering, or in the background when the
primary user is not interacting with the app as well. As another example, the order could change due to

the app being used in a different context, such as at lunchtime rather than dinnertime, or due to the app

~ being used from a desktop computer rather than a mobile device.

[0050] Adjusting the navigation does not have to work in a binary way between an
initialization set and then according to information from the user, such as an explicit response
from the user via interacting with the app. The information from the primary user can be
incorporated gradually, and affect the order of relevance in more severe ways as more
information is learned about the primary user or a group of users preferences. For example, if
there are two categories A and B, and the criteria for determining an order of relevance includes
a number of times a specific category is selected (e.g., by clicking on the mobile app), both A

and B could be pre-seeded with a number of clicks. If A was seeded with 5 clicks and B was
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seeded with 3 clicks from the initialization, it would require B to be clicked on 3 more times
than A for B to gain ordering preference over A (¢.g., having B placed at a higher order of
relevance to the primary user over A).

[0051] Metrics used may also include the time the primary user took to make a choice, the
categories visible when the primary user made a choice, the categories the primary user
recently viewed before making a choice, the time of day and date the user made the choice, the
frequency and distribution with which a user has chosen a category both with respect to their
choices and the choices of relevant cohorts of the population including the whole population, or
the number of times the and manner in which the user has navigated the category display.
Additionally, pictures or other media objects may be displayed along with the category (for
example, which picture 1s displayed along with the sushi category in food navigation
environment). Other metrics may include how the user has evaluated entities in a given
category, and the location as determined by a GPS or other location sensing mechanism when
the user makes a choice.

[0052] The category orderings may be altered in different ways for different navigation

modalities. FIG. 4 illustrates an exemplary user display 400 enabled to allow category based

~navigation via a user device. There may be a search field 414 where the user could input desired

key terms, locations, entities, preferences, etc. The search field could display a type ahead ordering
based on the user's frequency of category selection for the day of the week while the picture and
text boxes could be selected based on highest rated categories from the user and their immediately
neighboring nodes on an affinity graph. In the user display 400, there are six categories for different

types of restaurants that the user may choose from to narrow his or her search, if the user does not

enter a key term into the search field 414. The user may select to see a list of cafes by clicking on -
"Cate" 402. For a list of dessert venues, the user may click on "Dessert” 406. If the user wishes to
search for pizza, he or she may click on "Pizza" 412. Other categories may include "Sushi" 410, and
"Chinese" 408. The categories may be represented by pictures or other media objects to entice the
user, and may be based on the user's preference, previous clicking history, or other attributes.
[00S3] The user may have the option to control the ordering using any number of interaction
methodologies. Ordering control can be as simple as moving one category in a list or reordering an
explicit list, such as selecting a category by clicking on its corresponding media object and

dragging it to its desired order or location on the user display. The user may have the option of
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clicking a button or buttons to perform any number of editing actions, including, but not limited
to: removing a category, moving a category to the front, moving a category to the back,
switching a category's position with another selected category, reversing an already existing
order, and randomizing the order. These same editing actions may be driven via other input
cues. Examples of input cues to activate the editing actions may include finger gestures,
shaking a device, a coordinated motion between two devices such as taping them together,
blowing on a device, spinning a device, making a distinctive sound, or speaking a voice
command. For example, a user may say, "Always show sushi" so that the sushi category 410 is
always displayed on top.

[0054] The ordering may be controlled using representations which do not show an explicit
ordering or the entire ordering. One example is using choice based games, for example, pairing
off cuisines and having a user choose which cuisine they prefer to aid a mobile application
operated by the system to learn what the target user likes. Other examples include showing the
primary user pictures so the user can rate the desirability of each picture. The cuisine types
shown 1n the pictures and their respective ratings may then be used to create an order of
relevance. These representations are not limited to input from the primary user themselves, but
may also be influenced by another user suggesting an order of relevance for the primary user,
or the primary user suggesting an order of relevance to his or her friends. These representations
can also be crowd-sourced across multiple users.

[00SS]  Specific details are given in the description to provide a thorough understanding of the
embodiments. However, it will be understood by one of ordinary skill in the art that the
embodiments may be practiced without these specific details. For example, systems may be
shown in block diagrams in order not to obscure the embodiments in unnecessary detail. In
other instances, well-known processes, structures and techniques may be shown without
unnecessary detail in order to avoid obscuring the embodiments.

[0056] Also, 1t 1s noted that the embodiments may be described as a process which is
depicted as a flowchart, a flow diagram, a data flow diagram, a structure diagram, or a block
diagram. Although a flowchart may describe the operations as a sequential pi'océss, many of the
operations may be performed in parallel or concurrently. In addition, the order of the operations
may be re-arranged. A process is terminated when its operations are completed, but could have

additional steps not included in the figure. A process may correspond to a method, a function, a
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procedure, a subroutine, a subprogram, etc. When a process corresponds to a function, its
termination corresponds to a return of the function to the calling function or the main function.
[0057] Moreover, as disclosed herein, the term "storage medium” may represent one or more
devices for storing data, including read only memory (ROM), random access memory (RAM),
magnetic RAM, core memory, magnetic disk storage mediums, optical storage mediums, flash
memory devices and/or other machine readable mediums for storing information. The term
"computer-readable medium" includes, but is not limited to portable or fixed storage devices,
optical storage devices, wireless channels and various other mediums capable of storing,
containing or carrying instruction(s) and/or data.

[0058] Furthermore, embodiments may be implemented by hardware, software, firmware,
middleware, microcode, hardware description languages, or any combination thereof. When
implemented in software, firmware, middleware or microcode, the program code or code
segments to perform the necessary tasks may be stored in a machine readable medium such as
storage medium. A processor(s) may perform the necessary tasks. A code segment may
represent a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a
software package, a class, or any combination of instructions, data structures, or program
statements. A code segment may be coupled to another code segment or a hardware circuit by
passing and/or receiving information, data, arguments, parameters, or memory contents.
Information, arguments, parameters, data, etc. may be passed, forwarded, or transmitted via any
suitable means including memory sharing, message passing, token passing, network
transmission, etc.

[0059] Further embodiments may be envisioned to one of ordinary skill in the art after
reading this disclosure. In other embodiments, combinations or sub-combinations of the above
disclosed invention may be advantageously made. The example arrangements of components
are shown for purposes of illustration and it should be understood that combinations, additions,
re-arrangements, and the like are contemplated in alternative embodiments of the present
invention. Thus, while the invention has been described with respect to exemplary
embodiments, one skilled in the art will recognize that numerous modifications are possible.
[0060] For example, the processes described herein may be implemented using hardware
components, software components, and/or any combination thereof. The specification and

drawings are, accordingly, to be regarded in an illustrative rather than a restrictive sense.
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Although preferred embodiments of the invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that many additions, modifications, and substitutions are
possible and that the scope of the claims should not be limited by the embodiments set forth
herein, but should be given the broadest interpretation consistent with the description as a

whole.
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WHAT IS CLAIMED IS:

. A computer-implemented method for category based navigation for a primary user, the

method comprising:

determining a set of relevant users, the relevant users being users deemed, by a computer

evaluation process, to be relevant to the primary user, wherein the set of relevant
users 1S a subset of data representing a plurality of users;

obtaining, at a server computer, user data related to the set of relevant users:

storing the user data at the server computer in a user database, wherein the user database
includes user data of other users of the plurality of users;

obtaining entity data from one or more data sources, wherein the entity data is associated
with a plurality of entities;

storing the entity data at the server computer, wherein the entity data associated with the
plurality of entities 1s stored in an entity database;

determining, at the server computer, a set of relevant entities relevant to the primary user
from the plurality of entities based at least in part on the entity data and the user
data;

categorizing the set of relevant entities with an initial categorization based at least in part
on the entity data;

aggregating the user data for the set of relevant entities to create an initial order of
relevance for categories in the initial categorization;

displaying, on a user device, at least an indication of the initial categorization and the
initial order of relevance;

obtaining, via the user device, user feedback related to the initial categorization and the
initial order ot relevance;

adjusting the initial categorization based on the user feedback to form an adjusted
categorization and an adjusted order of relevance:

displaying the adjusted categorization and the adjusted order of relevance to the primary
user; and

obtaining, from the primary user, a response to the categorization of entities in the set of

relevant entities via the user device.
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The computer-implemented method of claim 1, further comprising:

obtaining, at the server computer, location data associated with the primary user, wherein
the location data 1s associated with the categorization of the plurality of entities;

storing the location data at the server computer, wherein the location data is stored in the

entity database; and

adjusting the 1nitial categorization and the initial order of relevance based on the location

data in the entity database.

The computer-implemented method of claim 2, further comprising:
obtaining, at the server computer, personal data from a plurality of social networking

sites, wherein the personal data 1s associated with the primary user in the plurality

of users;

storing the personal data at the server computer, wherein personal data associated with
the plurality of users is stored in the user database;

merging, by the server computer, the personal data from the plurality of social
networking sites;

mapping, by the server computer, the personal data from the plurality of social
networking sites to the primary user;

updating the user database with the personal data and the user data associated with the
primary user;

determining, at the server computer, whether an entity is associated with the personal
data from the primary user;

determining, at the server computer, whether the entity associated with the personal data
corresponds with an entity associated with the location data in the entity database;

mapping the entity associated with the personal data to the corresponding entity
associated with the location data;

updating the entity database to include the location data associated with the
corresponding entity; and

adjusting the initial categorization and initial order of relevance based on the personal

data 1n the updated user database and the updated entity database.
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3 The computer-implemented method of claim 1, wherein determining the initial order of

relevance or adjusted order of relevance is based on criteria.

5. The computer-implemented method of claim 4, wherein the criteria includes a number of

responses 1nitiated by the primary user to a specific category or relevant entity.

0. The computer-implemented method of claim 4, wherein the criteria includes one or more

categories or entities that the primary user recently responded to.

7. The computer-implemented method of claim 4, wherein the criteria includes a current

location of the primary user.

8. The computer-implemented method of claim 4, wherein the criteria includes a frequency

1in which the primary user interacts with a relevant entity:.

9. The computer-implemented method of claim 1, wherein the initial order of relevance is
random.
10.  The computer-implemented method of claim 1, wherein a response via the user device

includes finger gestures, clicking, shaking the user device, a coordinate motion between two user
devices, blowing on the user device, spinning the user device, making a sound, or speaking a

volice command.

11. The computer-implemented method of claim 1, wherein the displaying further comprises:
determining a set of media objects associated with the set of relevant entities; and

displaying the set of media objects with the set of relevant entities.

12. The computer-implemented method of claim 1, further comprising:
merging, by the server computer, the user data from a plurality of data sources;

wherein the plurality of data sources include social networking sites;
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mapping, by the server computer, the user data from the plurality of data sources to a
corresponding entity;

ditterentiating, by the server computer, the user data from the plurality of data sources
associated with each corresponding entity;

determining, at least in part, the set of relevant entities by a computer process to cross-

reference the entity data and user data from each data source.

13.  The computer-implemented method of claim 1, wherein the user data comprises social

networking cues; the method further comprising:
for each social networking cue from the user data,
determining, by the server computer, a weight for the social networking cue associated
with how friendly the primary user is with the user that made the social
networking cue based on the social networking cues and a social network site
from where the social networking cue originated; and

adjusting the 1nitial categorization and initial order of relevance based on the weight.

14, The computer-implemented method of claim 1, wherein the user data comprises social

networking cues; the method further comprising:

for each social networking cue from the user data that includes a short form message,
performing name-entity recognition on the social networking cue to determine a mapping
between the social networking cue and an entity in the entity database; and

determining, by the server computer, to what degree the social networking cue is positive

Or negative.

15.  The computer-implemented method of claim 1, wherein:

obtaining, via the user device, user feedback related to the initial categorization includes:

obtaining a first response and a second response;

wherein the first response includes a first selection of a first category;

wherein the second response includes a second selection of a second category that is
difterent than the first category, and a third selection of a particular entity that is

classified 1n the second category; and
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adjusting the nitial categorization based on the user feedback to form the adjusted
categorization and an adjusted order of relevance includes:
adjusting the particular entity into the first category;

adjusting the initial order of relevance based on the particular entity being in the first

category.

16. A server computer comprising a processor and a non-transitory computer- readable
medium, the non-transitory computer-readable medium comprising code executable by

the processor to implement a method for category based navigation for a primary user, the

method comprising;

determining a set of relevant users, the relevant users being users deemed, by a computer
evaluation process, to be relevant to the primary user, wherein the set of relevant

users 1s a subset ot data representing a plurality of users;
obtaining, at a server computer, user data related to the set of relevant users;

storing the user data at the server computer in a user database, wherein the user data base
includes user data of other users of the plurality of users;

obtaining entity data from one or more data sources, wherein the entity data is associated
with a plurality of entities;

storing the entity data at the server computer, wherein the entity data associated with the
plurality of entities is stored in an entity database;

determining, at the server computer, a set of relevant entities relevant to the primary user

from the plurality of entities based at least in part on the entity data and the user
data;

categorizing the set of relevant entities with an initial categorization based at least in part
on the entity data;

aggregating the user data for the set of relevant entities to create an initial order of
relevance for categories in the initial categorization;
displaying, on a user device, at least an indication of the initial categorization and the

in1it1al order of relevance;
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obtaining, via the user device, user feedback related to the initial categorization and the
initial order of relevance;

adjusting the 1nitial categorization based on the user feedback to form an adjusted
categorization and an adjusted order of relevance;

communicating to the primary user, via the user device, the adjusted categorization and
the adjusted order of relevance to the primary user; and

obtaining, from the primary user, a response to the categorization of entities in the set of

relevant entities via the user device.

The server computer of claim 16, the method further comprising:

obtaining, at the server computer, location data associated with the primary user, wherein
the location data 1s associated with the categorization of the plurality of entities;

storing the location data at the server computer, wherein the location data is stored in the
entity database; and

adjusting the 1nitial categorization and the initial order of relevance based on the location

data 1n the entity database.

The server computer of claim 17, the method further comprising:

obtaining, at the server computer, personal data from a plurality of social networking
sites, wherein the personal data is associated with the primary user in the plurality
of users;

storing the personal data at the server computer, wherein personal data associated with
the plurality of users 1s stored in the user database;

merging, by the server computer, the personal data from the plurality of social
networking sites;

mapping, by the server computer, the personal data from the plurality of social

networking sites to the primary user;

updating the user database with the personal data and the user data associated with the
primary user;

determining, at the server computer, whether an entity is associated with the personal

data from the primary user;
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determining, at the server computer, whether the entity associated with the personal data
corresponds with an entity associated with the location data in the entity database:

mapping the entity associated with the personal data to the corresponding entity
associated with the location data;

updating the entity database to include the location data associated with the
corresponding entity; and

adjusting the 1nitial categorization and initial order of relevance based on the personal

data 1n the updated user database and the updated entity database.

19. The server computer of claim 16, wherein determining the initial order of relevance or

adjusted order of relevance 1s based on criteria.

20. The server computer of claim 19, wherein the criteria includes a number of responses

initiated by the primary user to a specific category or relevant entity.

21. The server computer of claim 19, wherein the criteria includes one or more categories or

entities that the primary user recently responded to.

22.  The server computer of claim 19, wherein the criteria includes a current location of the

primary user.

23.  The server computer of claim 19, wherein the criteria includes a frequency in which the

primary user interacts with a relevant entity.

24. The server computer of claim 16, wherein the initial order of relevance is random.

25.  The server computer of claim 16, wherein the response via the user device includes finger
gestures, clicking, shaking the user device, a coordinate motion between two user devices,
blowing on the user device, spinning the user device, making a sound, or speaking a voice

command.
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26. The server computer of claim 16, wherein the communicating further comprises:
determining a set of media objects associated with the set of relevant entities: and

displaying the set of media objects with the set of relevant entities.

27. The server computer of claim 16, the method further comprising:
merging, by the server computer, the user data from a plurality of data sources;
wherein the plurality of data sources include social networking sites;
mapping, by the server computer, the user data from the plurality of data sources to a
corresponding entity;
differentiating, by the server computer, the user data from the plurality of data sources

associated with each corresponding entity;
determining, at least in part, the set of relevant entities by a computer process to cross-

reference the entity data and user data from each data source.

28.  The server computer of claim 16, wherein the user data comprises social networking

cues; the method further comprising:
for each social networking cue from the user data,

determining, by the server computer, a weight for the social networking cue associated

with how friendly the primary user is with the user that made the social

networking cue based on the social networking cues and a social network site
from where the social networking cue originated; and

adjusting the 1nitial categorization and initial order of relevance based on the weight.

29.  The server computer of claim 16, wherein the user data comprises social networking

cues; the method further comprising:

for each social networking cue from the user data that includes a short form message,

performing name-entity recognition on the social networking cue to determine a mapping
between the social networking cue and an entity in the entity database; and

determining, by the server computer, to what degree the social networking cue is positive

Or negative.

27
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The server computer of claim 16, wherein:

obtaining, via the user device, user feedback related to the initial categorization includes:

obtaining a first response and a second response;

wherein the first response includes a first selection of a first category:

wherein the second response includes a second selection of a second category that is
ditterent than the first category, and a third selection of a particular entity that is
classified in the second category; and

adjusting the initial categorization based on the user feedback to form the adjusted
categorization and an adjusted order of relevance includes:

adjusting the particular entity to be in the first category;

adjusting the initial order of relevance based on the particular entity being in the first

category.
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