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SOCIALLY AND CONTEXTUALLY APPROPRIATE RECOMMENDATION
SYSTEMS

CROSS-REFERENCE TO RELATED APPLICATIONS
The present application claims the benefit of priority to U.S. Non-Provisional

Patent Application No. 14/316,878 filed on June 27, 2014.

TECHNICAL FIELD

Embodiments generally relate to recommendation systems.  More

particularly, embodiments relate to socially and contextually appropriate

recommendation systems.

BACKGROUND

Recommendation systems may be deployed in a variety of applications

such as social networking sites (e.g., FACEBOOK), search engines (e.g., BING),
video sharing sites (¢.g., YOUTUBE), electronic commerce (e-commerce) sites (e.g.,
AMAZON.COM), and so forth, wherein content may be recommended to users based
on the users’ past online activity. Conventional solutions, however, may recommend
content that is appropriate for a user from one perspective but inappropriate for the
user from another perspective.  For example, particular content might be
recommended to a user due to the type of content (e.g., the content is associated with
a favorite genre and/or subject matter of the user), whereas that content may be
undesirable to the user from a social perspective (e.g., the content originates from a
group of individuals disliked by the user). Additionally, content may be
recommended to a user due to the social relevance of the content (e.g., the content
originates from a favorite social group of the user), whereas the type of content might
be undesirable from the user’s perspective. Moreover, conventional systems may
recommend content that is appropriate for a user at one moment in time but is
inappropriate at another moment in time (e.g., due to the user’s social setting and/or

surroundings).
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BRIEF DESCRIPTION OF THE DRAWINGS

The various advantages of the embodiments will become apparent to one

skilled in the art by reading the following specification and appended claims, and by
referencing the following drawings, in which:

FIG. 1 is a block diagram of an example of a recommendation pipeline
according to an embodiment;

FIG. 2 is a flowchart of an example of a method of recommending content
according to an embodiment;

FIG. 3 is a flowchart of an example of a method of distinguishing between
abstract interests and social interests according to an embodiment;

FIG. 4 is a flowchart of an example of a method of using personas to
recommend content and control electronic file visibility according to an embodiment;

FIG. 5 is an illustration of an example of a set of personas according to an
embodiment;

FIG. 6 is a flowchart of an example of a method of adapting personas
according to an embodiment;

FIG. 7 is an illustration of an example of an electronic file visibility
modification according to an embodiment;

FIG. 8 is a flowchart of an example of a method of adapting interests
according to an embodiment;

FIG. 9 is an illustration of an example of a plurality of recommendations
and associated interests according to an embodiment

FIG. 10 is a block diagram of an example of a processor according to an
embodiment; and

FIG. 11 is a block diagram of an example of a system according to an

embodiment.

DESCRIPTION OF EMBODIMENTS

Turning now to FIG. 1, a recommendation pipeline 20 is shown. The
pipeline 20 may generally include a crawling module 22, an interest detection module
24, a visualization module 26 (26a, 26b), a recommendation module 28 (28a, 28b), a
sensor inference module 30 and a front end interface 34. The illustrated crawling
module 22 collects data (e.g., tags, comments, “likes”, geo-location details, etc.) from

one or more of a social network, an online profile, a posted document or an authored

2
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document, wherein the collected data is associated with a user. More particularly, the
crawling module 22 may collect user posts, photos, ctc., along with their
corresponding tags, comments, time of day, geo-location details, and so forth, on a
static (e.g., periodic) or dynamically determined time basis.

For example, the crawling module 22 might determine the number of likes
received by the photos and other content posted online by a user and her friends
wherein, from this data the crawling module 22 may calculate the average sharing rate
of the group as the time difference between content posts. The average sharing rate
may then be used to determine how often to collect content from the group in
question. The crawling module 22 may also subscribe to content from a particular
content provider (e.g., user, web site, etc.), calculate the average sharing rate of the
content provider, and use the average sharing rate to determine how often to collect
content from the content provider. The data collected by the crawling module 22 may
provide broad ranging insight into the user’s preferences, relationships, and/or habits.

The interest detection module 24 may generally conduct an interest
analysis of the collected data, wherein the interest analysis distinguishes between
abstract interests and social interests. More particularly, the abstract interests may
identify types of topics (e.g., genres, themes, subject matters) and types of objects
(e.g., documents, video, audio, calendar events), whereas the social interests may
identify types of social groups (e.g., family members, co-workers, neighbors and other
groups). As will be discussed in greater detail, distinguishing between abstract
interests and social interests enables the illustrated pipeline 20 to identify more
relevant content for the user by, for example, potentially eliminating/downgrading
recommendations that might be appropriate from an abstract interest standpoint but
are inappropriate from a social interest standpoint (and vice versa).

The recommendation module 28 may generate one or more
recommendations for the user based on the interest analysis and a current context of
the user, wherein the sensor inference module 30 may determine the current context
based on sensor data 32 (e.g., location data and/or social proximity data) associated
with the user. For example, the location data may include Global Positioning System
(GPS) coordinates, street addresses, etc., and the social proximity data may indicate
who is nearby relative to the user. In one example, the social proximity data is
determined via one or more wireless transmissions (e.g., near field

communications/NFC, Wi-Fi, Bluetooth, etc.) between the user’s device and the

3
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devices of nearby individuals and/or networks. Moreover, the front end interface 34
may present, among other things, the one or more recommendations to the user. As
will be discussed in greater detail, using the sensor data 32 to gencrate the
recommendations may enable the pipeline 20 to identify more relevant content for the
user by, for example, potentially eliminating/downgrading recommendations that are
inappropriate at a given moment in time but might be appropriate at another moment
in time (e.g., in different social settings and/or surroundings).

Thus, FIG. 2 demonstrates a method 54 of recommending content. The
method 54 may be implemented as one or more modules in a set of logic instructions
stored in a machine- or computer-readable storage medium such as random access
memory (RAM), read only memory (ROM), programmable ROM (PROM), firmware,
flash memory, etc., in configurable logic such as, for example, programmable logic
arrays (PLAs), field programmable gate arrays (FPGAs), complex programmable
logic devices (CPLDs), in fixed-functionality hardware logic using circuit technology
such as, for example, application specific integrated circuit (ASIC), complementary
metal oxide semiconductor (CMOS) or transistor-transistor logic (TTL) technology,
or any combination thereof. For example, computer program code to carry out
operations shown in method 54 may be written in any combination of one or more
programming languages, including an object oriented programming language such as
JAVA, Smalltalk, C++ or the like and conventional procedural programming
languages, such as the "C" programming language or similar programming languages.

Mlustrated processing block 56 provides for collecting data associated with
a user from one or more social networks, wherein an interest analysis of the data may
be conducted at block 58. As already noted, the interest analysis may distinguish
between abstract interests and social interests. Block 60 may determine the current
context of the user based on location data and/or social proximity data associated with
the user. Additionally, one or more recommendations may be generated at block 62
based on the interest analysis and the current context of the user. Illustrated block 64
presents the one or more recommendations to the user.

ABSTRACT INTERESTS AND SOCIAL INTERESTS

FIG. 3 shows a method 36 of distinguishing between abstract interests and
social interests. The method 36 may be readily substituted for block 58 (FIG. 2),
already discussed. Moreover, the method 36 may be implemented as one or more

modules such as, for example, the interest detection module 24 (FIG. 1), in a set of
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logic instructions stored in a machine- or computer-readable storage medium such as
RAM, ROM, PROM, firmware, flash memory, etc., in configurable logic such as, for
example, PLAs, FPGAs, CPLDs, in fixed-functionality hardware logic using circuit
technology such as, for example, ASIC, CMOS or TTL technology, or any
combination thereof.

The illustrated method 36 generally acknowledges that a user’s abstract
interests may be driven by the user’s passion for particular themes, whereas the
user’s social interests may be driven by the user’s attraction and social ties to
particular groups of individuals. Accordingly, illustrated processing block 40 uses the
data 38 from the user’s social networks, online profiles, posted documents and/or
authored documents (e.g., collectively, the user’s “social content”) to detect one or
more topics. These different topics may be considered to be potential abstract
interests.

In one example, a clustering based topic modeling algorithm such as, for
example, Latent Dirichlet Allocation (LDA), is used to obtain the topics present in the
user’s social content. LDA may be fed a series of documents, and from these
documents discover the “topics” that occur in the collection of documents. A “topic”
may be a collection of words that occur frequently together. Each document that is
fed to LDA may cither be a post from the user’s social network (e.g., a photo with its
tags, text from their online profile) or an online document owned by the user. The
affinity that each post has to each discovered topic may then be obtained, and labeled
with its most affined topic. Comments and likes from social media data may be
labeled with the same topic of their parent post.

The amount of content a user has generated towards each specific topic
may then be measured. In one example, the “K” topics with the most generated
content may be defined at block 42 as the user’s abstract interests. To leverage
interests that may be more socially driven (e.g., the user’s friends are discussing topic
“X”, so the user also posts about topic X), the designer of the interest detection
module may be permitted to set how much certain user actions and certain social
contexts are considered for weighting the user’s abstract interests. Some designers
might consider that if the user never posts about topic X, but rather only likes things
about topic X that a particular social group or person posts, then topic X is not part of
the user’s abstract interests (e.g., instead topic X is a more socially driven interest).

Similarly, other designers might not want to penalize the detection of topic X as an

5
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abstract interest when the user is merely liking or commenting on the content a
particular person posts about X. In either instance, distinguishing between abstract
interests and social interests may enable the recommendation system to be more
effectively tailored to fit particular applications and/or circumstances.

In general, block 44 may provide for using the data 38 from the user’s
social content to detect one or more social groups. Illustrated block 46 discovers and
characterizes the social groups present in the user’s social network, wherein these
social groups may be defined at block 48 as the user’s social interests. In one
example, social groups are characterized based on their social tie to the user, wherein
a social group may be considered as including a set of users that tend to interact on
the same pieces of content.

More particularly, the user’s social content may be divided into time
periods, and for each time period “t” a connection may be created between two users
when under the same time period they commented or liked the same piece of content.
Such an approach may result in the creation of a series of graphs. A technique such
as, for example, the Clique Percolation Method (CPM) may be used to identify unique
sets of cliques or groups Gi(t). Each of these groups may have users who interacted at
least once on the same content in the studied time period. The interest detection
module may also consider that social groups exist for some minimum period of time.
Therefore, for each of the discovered groups in time period t, a determination may be
made as to whether at least y% of its members are also present in the group for time
period t+1. A set of groups that for J periods of time have been continuously present
in the user’s social network may then be identified; these persistent, non-ephemeral
groups, may be labeled at block 44 as the social groups of the user’s social network.
These social groups may also represent the possible social interests of the user.

Block 46 may characterize the social tie the user has to each of the social
groups detected in block 44. Example variables that may be analyzed to measure a
user’s social tie to others, include, but are not limited to:

Intensity: this variable may measure the amount of attention a user gives to
a particular social group, based on the amount of online interactions directed to the
group.

Intimacy: this variable may measure how close the user is to a particular
social group, based on amount of intimacy words used in their social interactions. In

one example, a linguistic dictionary such as, for example, a Linguistic Inquiry and
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Word Count (LIWC) dictionary, is used to determine the words that denote intimacy.
A linguistic dictionary may help identify which words in a text match lists of
categorical word stems. Intimacy words may be considered to be words that match
categories related to, for example: Family, Friends, Home, Sexual, Swears, Work,
Leisure, Money, Body, Religion, Health, and so forth.

Social connections: this variable may measure how many social

connections in common a user has with a particular social group, based on the number
of mutual friends, number of same online groups.

Emotional Variables: this variable may measure how emotional a user is

when interacting with a particular social group based on the amount of arousal words
used in the interaction. Arousal words may be identified by again matching words in
user generated content against a linguistic dictionary that has an arousal category.

For each of the group variables, their values may be normalized with
respect to the user’s typical behavior with the rest of their social network. These
variables may represent the social tie vector of the group. A mean-shift algorithm may
be used to cluster together groups that present similar social tie vectors, wherein cach
of these clusters of groups may be considered to represent the different types of social
groups present in the user’s network. Thus, each cluster may be defined at block 48
as one of the user’s social interests.

Block 50 may learn the user’s interest preferences based on the defined
abstract interests and social interests, and generate weighted interests with relevant
metadata 52. More particularly, the preferences that the user manifests towards a
possible social or abstract interest may be updated in block 50 based on the user’s
actions. Initially, it may be considered that all possible interests have the same
weight. Going forward, different user interactions may influence the weight values
differently. For example, if the user mentions or comments on content from a
member of a social group belonging to a particular social interest, that interaction may
increase the weight value between the user and that social interest. Likewise, if the
user posts or comments on content related to an abstract interest, that interaction may
increase the weight value between the user and the abstract interest. Accordingly, as
time passes, illustrated block 50 learns the user’s preferences.

If after a period of time the user does not provide interactions to the

system, the system may recommend abstract and social interests that are the most
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popular in the user’s community. Such an approach may function to overcome “cold
starts”.

The updating of relationship strengths may occur after each user
interaction. The strength of relationship between a user “U” and an interest “I”
(abstract or social) may be calculated as an example via a simple formula for

simulated annealing (e.g., reinforcement learning).
Wi, =a*w/ (), +(1-a)*4 (1)
Where, W, (I),is the new weight that the user U has manifested for

interest I, W, (I),_,is the previous weight the user had manifested for the interest at

time t-1, o is the learning rate of the system, and A is the action that user expresses to
the interest I.  The value of A may be set by the system designer. For example, the
system designer may give different weights to mentioning a particular person in
content, sharing particular content, commenting on certain content, liking certain
content, among other possible user interactions. The interest detection module may
then send the list of discovered interests, each with their categorization (abstract or
social), weight (user preference) and characterization, to a visualization module such
as the visualization module 26 (FIG. 1).

PERSONAS

With continuing reference to FIGs. 1 and 4, a method 66 of using personas
to recommend content and control electronic file visibility is shown. The method 66
may be implemented as one or more modules such as, for example, the visualization
module 26 and/or the recommendation module 28 of the pipeline 20, in a set of logic
instructions stored in a machine- or computer-readable storage medium such as RAM,
ROM, PROM, firmware, flash memory, etc., in configurable logic such as, for
example, PLAs, FPGAs, CPLDs, in fixed-functionality hardware logic using circuit
technology such as, for example, ASIC, CMOS or TTL technology, or any
combination thereof.

Mustrated block 68 provides for creating one or more personas for the user
based on the interest analysis, wherein an active persona may be automatically
selected at block 70 based on the current context of the user. One or more
recommendations may be generated at block 72 based on the active persona.
Additionally, illustrated block 74 modifies the visibility of one or more electronic

files based on the active persona.
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In one example, the visualization module 26 includes a persona creator
26b that creates the personas based on the interest analysis and the recommendation
module 28 includes a persona selector 28b that automatically selects the active
persona based on the current context of the user. The persona selector 28b may use a
decision tree to automatically identify the most appropriate user persona to be
enabled. More particularly, the persona selector 28b may first analyze whether the
current location of the user is mapped to a particular persona. If more than one
persona is associated with that location, or if no persona has that location, the persona
selector 28b may analyze whether the individuals around the user are mapped to a
persona. Based on this information, the persona selector 28b may enable the most
appropriate persona. If the location and individuals around the user have no mapping,
the persona selector 28b may consider by default all of the discovered interests of the
user.

The persona selector 28b may also enable the user to manually select their
most appropriate persona via a menu, with the most probable personas being
displayed on top for ease of selection. For example, the visualization module 26 may
present, via the front end interface 34, the personas to the user along with the
underlying basis for the personas, wherein the front end interface 34 may receive user
input regarding the personas. The persona creator 26b may adapt the personas based
on the user input. Such an approach may provide greater transparency of the system
to the user and may improve overall performance. Thus, the recommendation module
28 may provide social content recommendations that are the most interesting to a
user, and that are attuned with the current persona the user seeks to portray.

FIG. 5 demonstrates that a set of personas 76 (76a-76¢) may be created for
a user. In the illustrated example, a work persona 76a is activated/enabled when the
user is at work or around her co-workers, wherein the work persona 76 may be
created as a result of the social interests of the boss’s family 78 and the abstract
interests of computer technology 80 and cars 82. On the other hand, a neighborhood
persona 76b might be activated/enabled when the user is at home, within fifty meters
from home or around her neighbors, wherein the neighborhood persona 76b may be
created from the social interests of the user’s family 84 and the abstract interests of
neighborhood repair 86 and animal rights 88. In addition, a game night persona 76¢
may be activated/enabled when the user is at a particular game center (e.g., bingo

hall), wherein the game night persona 76¢ may be activated/enabled based on the
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social interests of Bobby and friends 90, and the abstract interests of poker tips 92,
board game discussions 94, and aggressive discussions from Mark 96.

As already noted, the personas 76 as well as the underlying basis for the
personas 76 may be made visible to the user. In this regard, various visualization
techniques may be used to convey the types of interests (e.g., abstract versus social)
as well as the relative weights of the underlying interests. For example, the illustrated
approach varies the line consistency of the bubble/circle enclosing each interest based
on the type of interest. Thus, the user may readily determine that cars 82 is an
abstract interest (e.g., due to the solid line) for the work persona 76a, the user’s family
84 is a social interest (e.g., due to the dashed line) for the neighbor persona 76b,
board game discussions 94 is an abstract interest for the game night persona 76¢, and
so forth. Moreover, the illustrated approach varies the size of the bubble/circle
enclosing each interest based on the weight of the interest. Thus, the user may readily
determine that the social interest of computer technology 80 has very strong tie to the
work persona 76a, the abstract interest of neighborhood repair 86 has a moderate tie
to the neighbor persona 76b, the abstract interest of poker tips 92 has a weak tie to the
game night persona 76¢, and so forth. Other visualization techniques such as, for
example, different colors, icons, etc., may also be used.

FIG. 6 shows a method 98 of adapting personas. The method 98 may be
implemented as one or more modules such as, for example, the persona creator 26b
(FIG. 1), in a set of logic instructions stored in a machine- or computer-readable
storage medium such as RAM, ROM, PROM, firmware, flash memory, etc., in
configurable logic such as, for example, PLAs, FPGAs, CPLDs, in fixed-functionality
hardware logic using circuit technology such as, for example, ASIC, CMOS or TTL
technology, or any combination thereof.

Iustrated block 100 provides for presenting one or more personas such as,
for example, the set of personas 76 (FIG. 5), to a user along with the underlying basis
for the personas, wherein user input regarding the personas may be received at block
102. The user input may include, for example, changes to the personas (e.g., persona
titles), the current context parameters used to activate the personas (e.g., where
activated and/or around whom), the associated interests (e.g., social and/or abstract),
and so forth. For instance, the user might state that “whenever I am at work or near
one of my co-workers, enable my Work Persona, who is interested in Augmented

Reality, Crafts, Stock Market, and positive online interactions involving may manager
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and work buddies; when I am with my family or friends, enable my Fun Aunt
Persona, who is interested in Hunting, Crafts, STEM Education, and any online
interactions from my family.” Such an approach may enable the user to have more
control over the type of content that they will receive and the type of personal
interests their devices showcase under a certain scenario. Block 104 may adapt the
one or more personas based on the user input.

FILE VISIBILITY

With continuing reference to FIGs. 1 and 7, a scenario is demonstrated in
which personas are used to modify the visibility of one or more electronic files stored
on a device (e.g., desktop computer, notebook computer, tablet computer, convertible
tablet, smart phone, personal digital assistant/PDA, mobile Internet device/MID)
associated with the user. In the illustrated example, when the neighbor persona 76b is
active, a directory listing 106 shows a folder entitled “Job search”, a document
entitled “Client lists” and a media file entitled “Vacation video”. When the work
persona 76a is active, on the other hand, the “Job search” folder and the “Vacation
video” media file are hidden from view. Accordingly, the co-workers, managers, etc.,
of the user may be automatically prevented from seeing particular files, in the
illustrated example. The files that are selectively hidden may include, but are not
limited to, computer programs (e.g., executable files), documents, spreadsheets,
databases, social networking content (e.g., photos, friend listings and other profile
information), folders, and so forth. The illustrated approach therefore provides the
user with a greater level of self-presentation that is sensitive to different social
settings and/or surroundings.

In one example, the recommendation module 28 of the pipeline 20
includes an operating system interface 28a to modify the visibility of one or more
clectronic files based on the active persona.

INTEREST MODIFICATIONS

With continuing reference to FIGs. 1 and 8, a method 108 of adapting
interests is shown. The method 108 may be implemented as one or more modules
such as, for example, the visualization module 26 of the pipeline 20, in a set of logic
instructions stored in a machine- or computer-readable storage medium such as RAM,
ROM, PROM, firmware, flash memory, etc., in configurable logic such as, for
example, PLAs, FPGAs, CPLDs, in fixed-functionality hardware logic using circuit
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technology such as, for example, ASIC, CMOS or TTL technology, or any
combination thereof.

Mlustrated block 110 provides for presenting the underlying basis for one
or more recommendations to a wuser, wherein user input regarding the
recommendations may be received at block 112. Additionally, the abstract interests
and/or social interests of the user may be adapted at block 114 based on the user
input.

In one example, the visualization module 26 presents, via the front end
interface 34, the underlying basis for the recommendations, wherein the front end
interface 34 receives the user input regarding the recommendations. The visualization
module 26 may also include an interest modifier 26a that adapts one or more of the
abstract interests or the social interests based on the user input.

FIG. 9 demonstrates that a set of recommended content 116 (116a-116e,
¢.g., one or more recommendations) may be presented to the user along with the
underlying basis for the recommended content 116. In the illustrated example, when
the user hovers the cursor over a particular recommendation such as, for example, a
photo recommendation 116b (“Photo B”), the user is provided with an underlying
basis explanation 118 (e.g., “Photo tags are noodle, delicious, meal, and you seem to
be into: food). Similarly, when the user hovers the cursor over a particular interest
such as, for example, an abstract interest 120, the user may be provided with an
underlying basis explanation 122 (e.g., “still life, white, green, lime, lemonade, mint,
mojito”). The specific examples provided herein are to facilitate discussion only and
may vary depending upon the circumstances.

FIG. 10 illustrates a processor core 200 according to one embodiment.
The processor core 200 may be the core for any type of processor, such as a micro-
processor, an embedded processor, a digital signal processor (DSP), a network
processor, or other device to execute code. Although only one processor core 200 is
illustrated in FIG. 10, a processing element may alternatively include more than one
of the processor core 200 illustrated in FIG. 10. The processor core 200 may be a
single-threaded core or, for at least one embodiment, the processor core 200 may be
multithreaded in that it may include more than one hardware thread context (or
“logical processor”) per core.

FIG. 10 also illustrates a memory 270 coupled to the processor core 200.

The memory 270 may be any of a wide variety of memories (including various layers
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of memory hierarchy) as are known or otherwise available to those of skill in the art.
The memory 270 may include one or more code 213 instruction(s) to be executed by
the processor core 200, wherein the code 213 may implement the method 54 (FIG. 2),
the method 66 (FIG. 4), the method 98 (FIG. 6) and/or the method 108 (FIG. ¥),
already discussed. The processor core 200 follows a program sequence of
instructions indicated by the code 213. Each instruction may enter a front end portion
210 and be processed by one or more decoders 220. The decoder 220 may generate
as its output a micro operation such as a fixed width micro operation in a predefined
format, or may generate other instructions, microinstructions, or control signals which
reflect the original code instruction. The illustrated front end portion 210 also
includes register renaming logic 225 and scheduling logic 230, which generally
allocate resources and queue the operation corresponding to the convert instruction
for execution.

The processor core 200 is shown including execution logic 250 having a
set of execution units 255-1 through 255-N. Some embodiments may include a
number of execution units dedicated to specific functions or sets of functions. Other
embodiments may include only one execution unit or one execution unit that can
perform a particular function. The illustrated execution logic 250 performs the
operations specified by code instructions.

After completion of execution of the operations specified by the code
instructions, back end logic 260 retires the instructions of the code 213. In one
embodiment, the processor core 200 allows out of order execution but requires in
order retirement of instructions. Retirement logic 265 may take a variety of forms as
known to those of skill in the art (e.g., re-order buffers or the like). In this manner,
the processor core 200 is transformed during execution of the code 213, at least in
terms of the output generated by the decoder, the hardware registers and tables
utilized by the register renaming logic 225, and any registers (not shown) modified by
the execution logic 250.

Although not illustrated in FIG. 10, a processing element may include
other elements on chip with the processor core 200. For example, a processing
element may include memory control logic along with the processor core 200. The
processing element may include I/O control logic and/or may include 1/O control
logic integrated with memory control logic. The processing element may also include

one or more caches.
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Referring now to FIG. 11, shown is a block diagram of a system 1000
embodiment in accordance with an embodiment. Shown in FIG. 11 is a
multiprocessor system 1000 that includes a first processing element 1070 and a
second processing element 1080. While two processing elements 1070 and 1080 are
shown, it is to be understood that an embodiment of the system 1000 may also include
only one such processing clement.

The system 1000 is illustrated as a point-to-point interconnect system,
wherein the first processing element 1070 and the second processing element 1080 are
coupled via a point-to-point interconnect 1050. It should be understood that any or all
of the interconnects illustrated in FIG. 11 may be implemented as a multi-drop bus
rather than point-to-point interconnect.

As shown in FIG. 11, each of processing elements 1070 and 1080 may be
multicore processors, including first and second processor cores (i.e., processor cores
1074a and 1074b and processor cores 1084a and 1084b). Such cores 1074a, 1074b,
1084a, 1084b may be configured to execute instruction code in a manner similar to
that discussed above in connection with FIG. 10.

Each processing element 1070, 1080 may include at least one shared cache
1896a, 1896b. The shared cache 1896a, 1896b may store data (e.g., instructions) that
are utilized by one or more components of the processor, such as the cores 1074a,
1074b and 1084a, 1084b, respectively. For example, the shared cache 1896a, 1896b
may locally cache data stored in a memory 1032, 1034 for faster access by
components of the processor. In one or more embodiments, the shared cache 1896a,
1896b may include one or more mid-level caches, such as level 2 (L2), level 3 (L3),
level 4 (L4), or other levels of cache, a last level cache (LLC), and/or combinations
thereof.

While shown with only two processing elements 1070, 1080, it is to be
understood that the scope of the embodiments are not so limited. In other
embodiments, one or more additional processing elements may be present in a given
processor. Alternatively, one or more of processing elements 1070, 1080 may be an
element other than a processor, such as an accelerator or a field programmable gate
array. For example, additional processing element(s) may include additional
processors(s) that are the same as a first processor 1070, additional processor(s) that
are heterogeneous or asymmetric to processor a first processor 1070, accelerators

(such as, e.g., graphics accelerators or digital signal processing (DSP) units), field
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programmable gate arrays, or any other processing element. There can be a variety of
differences between the processing elements 1070, 1080 in terms of a spectrum of
metrics of merit including architectural, micro architectural, thermal, power
consumption characteristics, and the like. These differences may effectively manifest
themselves as asymmetry and heterogeneity amongst the processing elements 1070,
1080. For at least one embodiment, the various processing elements 1070, 1080 may
reside in the same dic package.

The first processing element 1070 may further include memory controller
logic (MC) 1072 and point-to-point (P-P) interfaces 1076 and 1078. Similarly, the
second processing element 1080 may include a MC 1082 and P-P interfaces 1086 and
1088. As shown in FIG. 11, MC’s 1072 and 1082 couple the processors to respective
memories, namely a memory 1032 and a memory 1034, which may be portions of
main memory locally attached to the respective processors. While the MC 1072 and
1082 is illustrated as integrated into the processing elements 1070, 1080, for
alternative embodiments the MC logic may be discrete logic outside the processing
clements 1070, 1080 rather than integrated therein.

The first processing element 1070 and the second processing element 1080
may be coupled to an I/O subsystem 1090 via P-P interconnects 1076 1086,
respectively. As shown in FIG. 11, the I/O subsystem 1090 includes P-P interfaces
1094 and 1098. Furthermore, I/O subsystem 1090 includes an interface 1092 to
couple I/O subsystem 1090 with a high performance graphics engine 1038. In one
embodiment, bus 1049 may be used to couple the graphics engine 1038 to the I/O
subsystem 1090.  Alternately, a point-to-point interconnect may couple these
components.

In turn, I/O subsystem 1090 may be coupled to a first bus 1016 via an
interface 1096. In one embodiment, the first bus 1016 may be a Peripheral
Component Interconnect (PCI) bus, or a bus such as a PCI Express bus or another
third generation I/O interconnect bus, although the scope of the embodiments are not
so limited.

As shown in FIG. 11, various I/O devices 1014 (e.g., cameras, sensors)
may be coupled to the first bus 1016, along with a bus bridge 1018 which may couple
the first bus 1016 to a second bus 1020. In one embodiment, the second bus 1020
may be a low pin count (LPC) bus. Various devices may be coupled to the second

bus 1020 including, for example, a keyboard/mouse 1012, network
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controllers/communication device(s) 1026 (which may in turn be in communication
with a computer network), and a data storage unit 1019 such as a disk drive or other
mass storage device which may include code 1030, in one embodiment. The code
1030 may include instructions for performing embodiments of one or more of the
methods described above. Thus, the illustrated code 1030 may implement the method
54 (FIG. 2), the method 66 (FIG. 4), the method 98 (FIG. 6) and/or the method 108
(FIG. ), already discussed, and may be similar to the code 213 (FIG. 10), already
discussed. Further, an audio I/0 1024 may be coupled to second bus 1020.

Note that other embodiments are contemplated. For example, instead of
the point-to-point architecture of FIG. 11, a system may implement a multi-drop bus
or another such communication topology. Also, the elements of FIG. 11 may
alternatively be partitioned using more or fewer integrated chips than shown in FIG.
11.

Additional Notes and Examples:

Example 1 may include an apparatus to recommend content, comprising
an interest detection module to conduct an interest analysis of data associated with a
user, wherein the interest analysis distinguishes between abstract interests and social
interests, a recommendation module to generate one or more recommendations for the
user based on the interest analysis and a current context of the user, and a
visualization module to present the one or more recommendations to the user.

Example 2 may include the apparatus of Example 1, wherein the abstract
interests are to identify types of topics and types of objects, and wherein the social
interests are to identify types of social groups.

Example 3 may include the apparatus of Example 1, further including a
persona creator to create one or more personas for the user based on the interest
analysis, and a persona selector to select an active persona based on the current
context of the user, wherein the one or more recommendations are to be generated
based on the active persona.

Example 4 may include the apparatus of Example 3, further including a
visualization module to present, via the front end interface, the one or more personas
to the user along with an underlying basis for the one or more personas, wherein the
front end interface is to receive user input regarding the one or more personas, and the

persona creator is to adapt the one or more personas based on the user input.
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Example 5 may include the apparatus of Example 3, further including an
operating system interface to modify a visibility of one or more electronic files based
on the active persona.

Example 6 may include the apparatus of Example 1, further including a
visualization module to present, via the front end interface, an underlying basis for the
one or more recommendations to the user, wherein the front end interface is to receive
user input regarding the one or more recommendations, and an interest modifier to
adapt one or more of the abstract interests or the social interests based on the user
input.

Example 7 may include the apparatus of any one of Examples 1 to 6,
further including a crawling module to collect the data associated with the user from
one or more of a social network, an online profile, a posted document or an authored
document.

Example 8 may include the apparatus of any one of Examples 1 to 6,
further including a sensor inference module to determine the current context based on
one or more of location data or social proximity data associated with the user.

Example 9 may include a method of recommending content, comprising
conducting an interest analysis of data associated with a user, wherein the interest
analysis distinguishes between abstract interests and social interests, generating one or
more recommendations for the user based on the interest analysis and a current
context of the user, and presenting the one or more recommendations to the user.

Example 10 may include the method Example 9, wherein the abstract
interests identify types of topics and types of objects, and wherein the social interests
identify types of social groups.

Example 11 may include the method of Example 9, further including
creating one or more personas for the user based on the interest analysis, and selecting
an active persona based on the current context of the user, wherein the one or more
recommendations are generated based on the active persona.

Example 12 may include the method of Example 11, further including
presenting the one or more personas to the user along with an underlying basis for the
one or more personas, receiving user input regarding the one or more personas, and
adapting the one or more personas based on the user input.

Example 13 may include the method of Example 11, further including

modifying a visibility of one or more electronic files based on the active persona.
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Example 14 may include the method of Example 9, further including
presenting an underlying basis for the one or more recommendations to the user,
receiving user input regarding the one or more recommendations, and adapting one or
more of the abstract interests or the social interests based on the user input.

Example 15 may include the method of any one of Examples 9 to 14,
further including collecting the data associated with the user from one or more of a
social network, an online profile, a posted document or an authored document.

Example 16 may include the method of any one of Examples 9 to 14,
further including determining the current context based on one or more of location
data or social proximity data associated with the user.

Example 17 may include at least one computer readable storage medium
comprising a set of instructions which, when executed by a computing device, cause
the computing device to conduct an interest analysis of data associated with a user,
wherein the interest analysis is to distinguish between abstract interests and social
interests, and present the one or more recommendations to the user.

Example 18 may include the at least one computer readable storage
medium of Example 17, wherein the abstract interests are to identify types of topics
and types of objects, and wherein the social interests are to identify types of social
groups.

Example 19 may include the at least one computer readable storage
medium of Example 17, wherein the instructions, when executed, cause a computing
device to create one or more personas for the user based on the interest analysis, and
select an active persona based on the current context of the user, wherein the one or
more recommendations are to be gencrated based on the active persona.

Example 20 may include the at least one computer readable storage
medium of Example 19, wherein the instructions, when executed, cause a computing
device to present the one or more personas to the user along with an underlying basis
for the one or more personas, receive user input regarding the one or more personas,
and adapt the one or more personas based on the user input.

Example 21 may include the at least one computer readable storage
medium of Example 19, wherein the instructions, when executed, cause a computing
device to modify a visibility of one or more clectronic files based on the active

persona.
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Example 22 may include the at least one computer readable storage
medium of Example 17, wherein the instructions, when executed, cause a computing
device to present an underlying basis for the one or more recommendations to the
user, receive user input regarding the one or more recommendations, and adapt one or
more of the abstract interests or the social interests based on the user input.

Example 23 may include the at least one computer readable storage
medium of any one of Examples 17 to 22, wherein the instructions, when executed,
cause a computing device to collect the data associated with the user from one or
more of a social network, an online profile, a posted document or an authored
document.

Example 24 may include the at least one computer readable storage
medium of any one of Examples 17 to 22, wherein the instructions, when executed,
cause a computing device to determine the current context based on one or more of
location data or social proximity data associated with the user.

Example 25 may include an apparatus to recommend content, comprising
means for performing the method of any one of Examples 9 to 16.

Thus, techniques described herein may consider how the co-participation
behavior of content users might also influence a particular user interest for such
content. Moreover, all of the different social dynamics that might lead a user to be
interested in certain content may be considered. For example, some users may be
more driven to participate in content where they know the other individuals
participating and the conversations are very emotional. Leveraging such information
in the recommendation process may yield much more accurate and effective results.
Additionally, social content recommendations may be attuned to the type of persona
that the user currently wishes to portray. Techniques may also provide transparent
data representations that allow the user to understand why the system classified
certain content as an abstract or social interest, and the data elements that are
influencing each interest. In addition, techniques enable the user to easily understand
the identified interests from their data, as well as define and control the type of
recommendations received for each of their portrayed personas.

Embodiments are applicable for use with all types of semiconductor
integrated circuit (“IC”) chips. Examples of these IC chips include but are not limited
to processors, controllers, chipset components, programmable logic arrays (PLAs),

memory chips, network chips, systems on chip (SoCs), SSD/NAND controller ASICs,
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and the like. In addition, in some of the drawings, signal conductor lines are
represented with lines. Some may be different, to indicate more constituent signal
paths, have a number label, to indicate a number of constituent signal paths, and/or
have arrows at one or more ends, to indicate primary information flow direction.
This, however, should not be construed in a limiting manner. Rather, such added
detail may be used in connection with one or more exemplary embodiments to
facilitate easier understanding of a circuit. Any represented signal lines, whether or
not having additional information, may actually comprise one or more signals that
may travel in multiple directions and may be implemented with any suitable type of
signal scheme, e.g., digital or analog lines implemented with differential pairs, optical
fiber lines, and/or single-ended lines.

Example sizes/models/values/ranges may have been given, although
embodiments are not limited to the same. As manufacturing techniques (e.g.,
photolithography) mature over time, it is expected that devices of smaller size could
be manufactured. In addition, well known power/ground connections to IC chips and
other components may or may not be shown within the figures, for simplicity of
illustration and discussion, and so as not to obscure certain aspects of the
embodiments. Further, arrangements may be shown in block diagram form in order
to avoid obscuring embodiments, and also in view of the fact that specifics with
respect to implementation of such block diagram arrangements are highly dependent
upon the platform within which the embodiment is to be implemented, i.e., such
specifics should be well within purview of one skilled in the art. Where specific
details (e.g., circuits) are set forth in order to describe example embodiments, it
should be apparent to one skilled in the art that embodiments can be practiced
without, or with variation of, these specific details. The description is thus to be
regarded as illustrative instead of limiting.

The term “coupled” may be used herein to refer to any type of relationship,
direct or indirect, between the components in question, and may apply to electrical,
mechanical, fluid, optical, electromagnetic, electromechanical or other connections.
In addition, the terms “first”, “second”, etc. may be used hercin only to facilitate
discussion, and carry no particular temporal or chronological significance unless
otherwise indicated.

As used in this application and in the claims, a list of items joined by the

term “one or more of” may mean any combination of the listed terms. For example,
y y
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the phrases “one or more of A, B or C” may mean A; B; C; A and B; A and C; B and
C;or A, BandC.

Those skilled in the art will appreciate from the foregoing description that
the broad techniques of the embodiments can be implemented in a variety of forms.
Therefore, while the embodiments have been described in connection with particular
examples thereof, the true scope of the embodiments should not be so limited since
other modifications will become apparent to the skilled practitioner upon a study of

the drawings, specification, and following claims.
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CLAIMS

We claim:

L. An apparatus to recommend content, comprising:

an interest detection module to conduct an interest analysis of data associated
with a user, wherein the interest analysis distinguishes between abstract interests and
social interests;

a recommendation module to generate one or more recommendations for the
user based on the interest analysis and a current context of the user; and

a front end interface to present the one or more recommendations to the user.

2. The apparatus of claim 1, wherein the abstract interests are to identify
types of topics and types of objects, and wherein the social interests are to identify

types of social groups.

3. The apparatus of claim 1, further including:

a persona creator to create one or more personas for the user based on the
interest analysis; and

a persona selector to select an active persona based on the current context of
the user, wherein the one or more recommendations are to be generated based on the

active persona.

4. The apparatus of claim 3, further including a visualization module to
present, via the front end interface, the one or more personas to the user along with an
underlying basis for the one or more personas, wherein the front end interface is to
receive user input regarding the one or more personas, and the persona creator is to

adapt the one or more personas based on the user input.
5. The apparatus of claim 3, further including an operating system

interface to modify a visibility of one or more electronic files based on the active

persona.
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6. The apparatus of claim 1, further including:

a visualization module to present, via the front end interface, an underlying
basis for the one or more recommendations to the user, wherein the front end interface
is to receive user input regarding the one or more recommendations; and

an interest modifier to adapt one or more of the abstract interests or the social

interests based on the user input.

7. The apparatus of any one of claims 1 to 6, further including a crawling
module to collect the data associated with the user from one or more of a social

network, an online profile, a posted document or an authored document.

8. The apparatus of any one of claims 1 to 6, further including a sensor
inference module to determine the current context based on one or more of location

data or social proximity data associated with the user.

0. A method of recommending content, comprising:

conducting an interest analysis of data associated with a user, wherein the
interest analysis distinguishes between abstract interests and social interests;

generating one or more recommendations for the user based on the interest
analysis and a current context of the user; and

presenting the one or more recommendations to the user.

10. The method claim 9, wherein the abstract interests identify types of

topics and types of objects, and wherein the social interests identify types of social

groups.

11. The method of claim 9, further including:
creating one or more personas for the user based on the interest analysis; and
selecting an active persona based on the current context of the user, wherein

the one or more recommendations are generated based on the active persona.

12. The method of claim 11, further including:
presenting the one or more personas to the user along with an underlying basis

for the one or more personas;
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receiving user input regarding the one or more personas; and

adapting the one or more personas based on the user input.

13. The method of claim 11, further including modifying a visibility of one

or more electronic files based on the active persona.

14. The method of claim 9, further including:

presenting an underlying basis for the one or more recommendations to the
user;

receiving user input regarding the one or more recommendations; and

adapting one or more of the abstract interests or the social interests based on

the user input.

15. The method of any one of claims 9 to 14, further including collecting
the data associated with the user from one or more of a social network, an online

profile, a posted document or an authored document.

16. The method of any one of claims 9 to 14, further including determining
the current context based on one or more of location data or social proximity data

associated with the user.

17. At least one computer readable storage medium comprising a set of
instructions which, when executed by a computing device, cause the computing
device to:

conduct an interest analysis of data associated with a user, wherein the interest
analysis is to distinguish between abstract interests and social interests;

generate one or more recommendations for the user based on the interest
analysis and a current context of the user; and

present the one or more recommendations to the user.
18. The at least one computer readable storage medium of claim 17,

wherein the abstract interests are to identify types of topics and types of objects, and

wherein the social interests are to identify types of social groups.

24



10

15

20

25

30

WO 2015/200013 PCT/US2015/035728

19. The at least one computer readable storage medium of claim 17,
wherein the instructions, when executed, cause a computing device to:

create one or more personas for the user based on the interest analysis; and

select an active persona based on the current context of the user, wherein the

one or more recommendations are to be generated based on the active persona.

20. The at least one computer readable storage medium of claim 19,
wherein the instructions, when executed, cause a computing device to:

present the one or more personas to the user along with an underlying basis for
the one or more personas;

receive user input regarding the one or more personas; and

adapt the one or more personas based on the user input.

21. The at least one computer readable storage medium of claim 19,
wherein the instructions, when executed, cause a computing device to modify a

visibility of one or more electronic files based on the active persona.

22. The at least one computer readable storage medium of claim 17,
wherein the instructions, when executed, cause a computing device to:

present an underlying basis for the one or more recommendations to the user;

receive user input regarding the one or more recommendations; and

adapt one or more of the abstract interests or the social interests based on the

user input.

23. The at least one computer readable storage medium of any one of
claims 17 to 22, wherein the instructions, when executed, cause a computing device to
collect the data associated with the user from one or more of a social network, an

online profile, a posted document or an authored document.

24, The at least one computer readable storage medium of any one of
claims 17 to 22, wherein the instructions, when executed, cause a computing device to
determine the current context based on one or more of location data or social

proximity data associated with the user.

25



WO 2015/200013 PCT/US2015/035728

25.  An apparatus to recommend content, comprising:

means for conducting an interest analysis of data associated with a user,
wherein the interest analysis is to distinguish between abstract interests and social
interests;

means for generating one or more recommendations for the user based on the
interest analysis and a current context of the user; and

means for presenting the one or more recommendations to the user.

26



WO 2015/200013

_|_

1 /7 PCT/US2015/035728

Sensor
Data

— > 0S Persona | [«

Crawling Module

-~ FIG. 1

22 Y 24

Interest Detection Module \)

26 i ///—34

\ Visualization Module
Front End
Intel'rest Persona _<—> Interface
H  Modifier Creator
26a 26b
28 Y

k Recommendation Module

/ [l Interface Selector _\

Sensor
Inference
Module

’/54

Collect data associated with a user from one or more social networks

v

Conduct an interest analysis of the data, wherein the interest analysis
distinguishes between abstract interests and social interests

v

Determine the current context of the user based on location data and/
or social proximity data associated with the user

v

Generate one or more recommendations for the user based on the
interest analysis and the current context of the user

v

Present the one or more recommendations to the user

FIG. 2



WO 2015/200013 217 PCT/US2015/035728

_|_

38
Social Data from User’s
Network(s)

44 v v 40

\ Detect social groups Detect topics /

46 v

Characterize social groups
based on tie strength

~

48 v 42
K Define social interests Define abstract interests -/
" o
Learn user’s interest preferences /

v 52
Weighted Interests with
Relevant Metadata

FIG. 3

Create one or more personas for the user based on the interest analysis

v

Select an active persona based on the current context of the user

v

Generate one or more recommendations based on the active persona

v

Modify the visibility of one or more electronic files based on the active
persona

FIG. 4

~J

~J

A A




WO 2015/200013

3/7 PCT/US2015/035728

Work Persona
enabled: at work, or
around co-workers.

80 Interests:
78 -
Computer Boss s
tech i, family
82

Neighbor Persona

enabled: at home, 50 Game Night Persona
meters from home, enabled: at Game
around neighbors. Center. 94
Interests: e 84 Interests:
86 ) : 92

Board

game
! T tips i :
Neighborhoo \{  nfy family P dlscussslon
d repair Bbb 96
0bby

Aggressive
discussions
from Mark

and
Animal) e %, friends
Rights P
88

FIG. 5

'/-98

100
\ Present personas to the user along with the underlying basis for the
personas
102 Y
k Receive user input regarding the personas
104 Y
\ Adapt the personas based on the user input

FIG. 6



WO 2015/200013 4/7 PCT/US2015/035728

76a

—)

Work Persona
enabled: personal files
not visible.

Neighbor Persona
enabled: all file types

106 \\ visible. 106 \

| > Libraries > Documents | | > Libraries > Documents
1 Libraries [ Job search 3 Libraries [0 Client lists
O Documents ) Client lists [N Documents

[T Vacation video |:>

FIG. 7

108
| r
Present underlying basis for recommendations to the user

v

Receive user input regarding the recommendations

v

Adapt the abstract interests and/or social interests based on the user input

/’E/'B/S

FIG. 8



PCT/US2015/035728

WO 2015/200013

S/7

6 "OId

siseq

Suikpopun 01

SISO

NNT\

31T
g moys

POTT
aans

911
0 dnoin

Suijropun

siseq

Q1T
g 030y

811

\

BOTT
V 09pIA

|\A JUUO))
911

PIPUSWIIOINY




WO 2015/200013 PCT/US2015/035728

6/7
Code \
213 Memory 270
:
Front End
Decoder(s)
220 R
- » - 210
Register Renaming Scheduling
225 230
Execution Logic
EU-1 EU-2 oo EU-2
\ ] \ \
\-255-1 2552 N~ 255N 250
Y
Back End
Retirement Logic
Y 265 R
260
Processor Core 200

FIG. 10



PCT/US2015/035728

WO 2015/200013

77

9po)

6101 — —
o8e101g vIR( J —zz__ 9201 CI01
0501 SOOIAJ(] "WWO)) OSNOJA/PIe0qAY
\. 0201
- ! | I
40! 141! 8101
Ol orpny $301A9(7 O1 o3pug sng
- % R
9101 .\ H —
8¢01
\u d/1 \. A/1 0 soydein
J194-YSTH
8601 Y001 P60l 601 =
f 0601 | YOl
d-d wsAsqng O1 d-d
d-d d-d A|. d-d d-d
ﬁ) 801 NST/
reol / rv / / (430!
K10WON ON 9801 8301 8L0T 9L0T | DN s
\ﬂ_n 0107 0501 \ﬂ_n 0107
® - ® [
801 4| Pod 99631 vLOT 4| oo 20631
Qr80T ~- t———-— QpLO] ~= L====
080T 0L01
JUOWIAH FUISSIV0I] JUOWIAH FUISSIV01]
‘H ‘H Uu—rm /l 0001




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US2015/035728

A. CLASSIFICATION OF SUBJECT MATTER

G06Q 30/02(2012.01)i, GO6Q 50/10(2012.01)i, G06Q 50/30(2012.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G06Q 30/02; HO4N 21/266; GO6F 17/30; HO4N 21/482; GO6F 15/18; GO6N 5/02; G06Q 50/10; GO6Q 50/30

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: abstract, social, interest, analysis, context, recommendation, content

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2013-0066819 A1 (NIR NICE et al.) 14 March 2013 1-25
See abstract, paragraphs [0014],[0018],[0021],[0026], claims 7,17 and
figures 1-2.
Y US 2010-0257131 A1 (KUN-OH KIM et al.) 07 October 2010 1-25
See abstract, paragraph [0032], claims 1-2 and figures 1-2.
Y US 2008-0027924 A1 (KEITH HAMILTON et al.) 31 January 2008 3-5,11-13,19-21
See abstract, paragraphs [0027],[0034], claim 7 and figures 1-3,6.
Y KR 10-2014-0047312 A (LG UPLUS CORPORATION) 22 April 2014 5,13,21
See abstract, claims 1-2 and figures 1-5.
A US 2014-0013353 A1 (COMCAST INTERACTIVE MEDIA, LLC) 09 January 2014 1-25
See abstract, paragraph [0031], claims 1-2 and figures 1-3.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E"  earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search
31 August 2015 (31.08.2015)

Date of mailing of the international search report

31 August 2015 (31.08.2015)

Name and mailing address of the [SA/KR
International Application Division
¢ Korean Intellectual Property Office
189 Cheongsa-10, Seo-gu, Daejeon Metropolitan City, 35208,
Republic of Korea

Facsimile No, +82-42-472-7140

Authorized officer

Jang, Gijeong

Telephone No. +82-42-481-8364

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2015/035728

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2013-0066819 Al 14/03/2013 CN 102880672 A 16/01/2013
EP 2754116 A2 16/07/2014
EP 2754116 A4 21/01/2015
WO 2013-036457 A2 14/03/2013
WO 2013-036457 A3 02/05/2013

US 2010-0257131 Al 07/10/2010 KR 10-2009-0074108 A 06/07/2009
WO 2009-084749 Al 09/07/2009

US 2008-0027924 Al 31/01/2008 US 7613692 B2 03/11/2009

KR 10-2014-0047312 A 22/04/2014 None

US 2014-0013353 Al 09/01/2014 CA 2700955 Al 08/11/2010
EP 2249261 Al 10/11/2010
US 2010-0287033 Al 11/11/2010
US 8489515 B2 16/07/2013

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report

