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images of real-world scenes associated with a user, adding the identified one or
more objects to a list of real-world objects associated with the user, assigning each
object in the list of real-world objects to an object class based on object recogni -
tion, and providing a notification to the user that a content item has been associated
with an object class assigned to one of the objects on the list of real-world objects
associated with the user. A computer readable storage medium stores one or more
computer programs, and an apparatus includes a processor-based device.
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METHOD AND APPARATUS FOR RECOGNITION AND MATCHING OF
OBIECTS DEPICTED IN IMAGES

CROSS-REFERENCE TO RELATED APPLICATIONS
5 This application is 4 continuation of and claims benefit from United States

Patent Application No. 14/565,204, filed on December 9, 2014, entitled “METHOD
AND APPARATUS FOR RECOGNITION AND MATCHING OF OBJECTS
DEPICTED IN IMAGES,” which claims the benefit of United States Provisional
Patent Application No. 62/057,223, filed on September 29, 2014, entitled “METHOD

10 AND APPARATUS FOR RECOGNITION AND MATCHING OF OBJECTS
DEPICTED IN IMAGES,” and which also claims the benefit of United States

Provisional Patent Application No. 62/057,219, filed on Septomber 29, 2014, entitled

REAL-WORLD OBJECTS USING AUGMENTED REALITY AND OBJECT
15 RECOGNITION,” the entire content and disclosures of which are all hereby fully
meorporated by reference herein n their entireties.

This application is related to United States Patent Application No. 14/565,236,
filed on December 9, 2014, entitled “SCHEMES FOR RETRIEVING AND
ASSOCIATING CONTENT ITEMS WITH REAL-WORLD ORBIECTS USING

20 AUGMENTED REALITY AND OBJECT RECOGNITION,” the entire content and

disclosure of which is hercby fully incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION
1. Field of the Invention
25 The present invention relates generaily to computer software applications, and
more specifically to object recognition and matching apparatus and software.
2. Discussion of the Related Art
Sharing of user generated content has developed into one of the most popular
30 uses on the fnternet. The so called “Web 2.07 sites allow users fo interact and
collaborate with cach other in a social media dialogue as creators of user-generated
content in a virtual community, in contrast to Web sites where people are limited to

the passive viewing of content.
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SUMMARY OF THE INVENTION

One embodiment provides a method, conprising: identifying one or more
objects in one or more images of real-world seenes associated with a user; adding the
dentified one or more objects to a list of real-world objects associated with the user;
assigning each object in the list of real-world objects to an object class based on
object recognition; and providing a notification to the user that a content item has
been associated with an object class assigned to one of the objects on the Hst of real-
world obiects associated with the user,

Anocther embodiment provides an apparatus comprising: a processor-based
device; and a non-transitory storage mediom storing a set of computer readable
mstructions configured to cause the processor-based deviee to perform steps
comprising: identifying one or more objects in one or more images of real-world
scenes associated with a user; adding the identified one or more obiccts 1o a list of
real-world objects associated with the user; assigning each object in the list of real-
world obiects to an object class based on object recognition; and providing a
notification to the user that a content item has been associated with an object class
assigned to one of the objects on the st of real-world objects associated with the user.

Another embodiment provides a method, comprising: identifying one or more
oljects in one or more images associated with a first user, wherein the identifving is
performed by an object recognition technique run by a processor based apparatus;
for each 1dentified object, searching through one or more fmages associated with other
asers to identify one or more images of interest, wherein the one or more images of
interest each depict an object that (i) has an appearance substantially matching the
wdentified object and (i) has been designated by one of the other users for inclusion in
the searching; generating a notification that is based at least in part on any identified
images of interest; and providing the notification to the first user.

Another embodiment provides a method, comprising: identifying one or more
objects in one or more images of real-world scenes associated with a first user; adding
the identified one or more objects to a list of real-world objects associated with the
first user; assigning cach object in the hist of real-world objects to an object class
based on chject recognition; receiving a content item from the fivst user for a real-
world object in the Hst of real-world objects; and storing the content item and an

2.
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object clags of the real-world object on a server such that the content em is
retrigvable by a second user viewing an object in the object class of the real-world
object.

Another embodiment provides an apparatus comprising: processor-based
device; and a non-transitory storage medinm storing a set of computer readable
msiructions configured to cause the processor-based device to perform steps
comprising: identifying ouve or more objects i one or more images of real-world
scenes associated with a first user; adding the identified one or more objects to a hst
of real-world objects associated with the first user; assigning cach object in the list of
real-world objects to an object class based on object recognition; receiving a content
mtem from the first user for a real-world object in the hist of real-world objects; and
storing the content item and an objoct class of the real-world object on a server such
that the content item s retrievable by a second user viewing an object in the object
class of the real-world object.

A better understanding of the featares and advantages of various embodiments
of the present invention will be obtained by reference to the following detailed
description and accompanying drawings which set forth an illustrative cobodiment in

which principles of embodiments of the nvention are utibized.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and advantages of embodiments of the
present invention will be more apparent from the following move particular
description thereof, presented in conjunction with the following drawings wherein:

FIGS. 1, 2, and 3 are flow diagrams illustrating methods of object recognition
and matching in accordance with some embodiments of the present imvention;

FIG. 4 is a diagram illostrating identifying objects in images of real-world
scenes in accordance with some cmbodimenis of the present invention;

FIGS. 5, 6,7, and § are diagrans illustrating user interfaces for object based
content sharing in accordance with some embodiments of the present mvention;

FIG. 9 is a block diagram illustrating a system that may be used to run,
implement and/or exccute any of the methods and techniques shown and described

herein in accordance with some embodiments of the present invention,
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DETAILED DESCRIPTION

Some embodiments of the present invention provide methods and apparatuses
for what may be described in some embodiments as object based content sharing.
Obiect based content sharing provides a novel way of sharing stories, memories, and
recorded media based on real-world objects. Using fmages associated with a user, in
some cmbodiments the sysiem is able to automatically identify various objects in the
user’s surreunding. The system then provides user interfaces for users to post and
view contents based on these identified objects.

With object based content sharing, users may interact with each other based on
real-world objects they own and/or encounter. For example, users with a rarc comic
book hiving miles apart may be connected to each other when the system identifies the
same comic book in tmages associated with the user. The users can then share user-
generated content and discuss their shared interest through the object based content
SerVice.

In some embodiments, the system may further provide flexibility in
configuring how objects are matched and grouped for sharing to give users control
over their privacy and their social networking expericnce.  in some embodiments, the
object based content sharing system aliows users 1o be connected with other users
who share their common interest, hobby, style, taste, lifestyle, ¢tc. based on objects
they own and/or encounter.

Referring to FIG. 1, there is tllustrated an example of a method 100 for
providing notification of content item associated with an object in accordance with
some embodiments of the present invention. In some embodiments, steps of method
100 may be performed by one or more server devices, a user device, or a combination
of server and user devices.

In step 110, the system identifies obiects in tmages of real-world scenes
associated with a user. The images of real-world scenes may inclode one or more of
photos or videos 1 an online photo album associated with the user’s online profile, a
local storage on a user device, a cloud storage space associated with the user, and a
collection of images that the user has been “tagged” in on a social media service, ete.
The images may be captured at a plurality of locations and over a pharality of time
periods such as over hours, days, months, or years. In some embodiments, objects

may also be identified in images viewed by a camera when the camers is panning,

4.
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without the image being permanently stored on the device. The objects may be objects
in the background of photos of the user and/or other people. The system may run an
image or object recognition algorithm on the freages associated with a user and
1dentify one or more objects m the images. In some embodiments, the system may

5 only identify tnanimate objects in the images associated with the user.

Generally, the system may utilize variously known compuier ohject
recognition techniques to recognize objects in the image of the real-world scene. In
some embodiments, object recognition may use appearance-based methods which
compare an image with reference images of known objects o recognize an object.

10 Examples of appearance-based methods include edge matching, grayscale matching,
histograms of receptive field responses, ete. In some embodiments, object recognition
may use feature-based methods that rely on matching object features and image
featores. Examples of feature-based methods include pose clustering, geometric
hashing, scale invariant feature transform, interpretation trees, otc. The system may

15 wse one or more object recognition methods n combination to enhance the accuracy
of object identification.

In step 120, real-world objects identified in step 110 are added to  list of
objects associated with the user. The object list may be maintained on a content
sharing server and be associated with the user’s user profile. In some embodiments,

20 images of the objects are stored on the ist in step 120, In some embodiments,
wdentificd attributes of the objects are stored to the list in step 120, For example, if the
object s identified to be a PlayStation® 3 Shim, the description “PlayStation® 3
Slim™ and attributes such as “game console” and “red” may be added to the bist. In
some embodiments, the list stores one or more images and attributes of the object. In

25 some embodiments, before adding an object to the list, the system first checks for
redundancy. For example, the system may first check to see if an object matching the
object in the image is already on the list. In some embodiments, the system provides
a user interface for the user to access and edit the list of objects. For example, a user
may use the user interface to add and remove objects from the fist of objects

30 associated with hinvher. In some embodiments, the user may also edit and/or correct
atiributes associated with the object. For example, a user may be abic to select a
PlayStation® 3 Shim on the list and enter in the mode! rumber and/or serial number.
In another example, the system may isolate an object in an fmage without being able

-3
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to match 1t with known objects. The user may manually enter attribute information for
the object.

In step 130, one of more objects on the objoct list s assigned te an object
class. An object class may refer to a unique object, a group of visually similar objects,
or a group of objects sharing one or more common atiributes. In some embodiments,
an image of an object is assigned to an object class based on comparing the image to
other Umages of ohjects already assigned to that object class. In some embodiments,
the assigning in step 130 is based on one or more attributes of the object identified
through object recognition. Real-world obiects may be assigned to an object class
based on running an mage recognition algorithim on one or more images of the object
n the real-world scenes. In some embodiments, features and/or attributes of the
identified real-world objects are compared and matched to attributes associated with
object classes and/or reference images of known objects, Features and attributes may
include visual characteristics such as color, shape, contour, ctc. In some embodiments,
features and attributes may include ativibutes determined through image recognition,
For example, the system may compare the image to a database of known objects to
determing additional information about the tmage such as image type, name, and other
attributes.

For example, an object may be identified to be a red PlayStation® 3 saper shim
console based on its color, shape, logo image, eic. The systom may then assign the
red PlayStation® 3 super slim console to ene or more ehject classes such as:
PlayStation® consoles, PlayStation® 3 consoles, PlayStation® 3 super slim consoles,
and red PlayStation® 3 super shim consoles, etc. The object class assignments may be
based on matching the attributes of the real-world object and the attributes associated
with each of these object classes. In some embodiments, an object may be assigned to
two or more object classes based on its attributes. In some cmbodiments, shjoct
classes may have a hicrarchical relationship to one another and presented io that
relationship for user configuration. In some emboduments, the user may be allowed to
edit the object classes assigned to each object on tus/her Hist of objects. For example,
if a user does not wish to receive notification for all content items tagged to the
“PlayStation® 3 conscles” object class, he/she may un-assign his/her console from
the “PlayStation® 3 counsoles” object class and only assign his/her console to the

object class of “red PlayStation® 3 super shim consoles.” In some embodiments, a list
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of suggested object classes may be determined using object recognition and provided
to the user for user selection. In some embodiments, the user may manually search for
object clagses on the system to associate to an object on his/hor lst of objects.
In step 140, the system provides a notification that a content item has been
5 added to an object class assigned to an object on the user’s object list. For example, if
a sccond user tags a photo to his PlayStation® which is also assigned to the “red
PlayStation® 3 super shim conscles” object class, the system may provide a
notification to users with a red PlayStation® 3 super slimn conseoles on his/her object
list. The notification may be onc or more of 3 pop-up notification, 3 sound
10 notification, a vibration, a netification toxt or icon in an ¢bject based coutent sharing
user mterface, a potification message in a social media service, a text message, and/or
an email message, etc. For example, once a new content item has been added, the
system may causc the user’s device to make a sound or vibrate. In another example,
when a user opens an object based content sharing user intertace or a social
15 networking service, the system may cause an icon or a message 1o be displaved 1o the
aser to indicate that a new content item is available for viewing. In some
cmbodiments, the user may contigure what type of notification to receive. In some
embodiments, the user may ndividoeally configure the type of notification to receive
for each object and/or object class associated with the user. In some embodiments, the
20 user may individually configure whether to receive notification for cach object and/or
chject class associated with the user.

In some embodiments, prior to step 1440, the system first determines whether
the content itemn should be shared with the first user based on the content item’s
sharing setting and/or the first user’s preference setting. In some embodiments, the

25 author of the content ttem may resirict sharing of that content e For example, the
author may only allow users connected to him and/or following him in a social
networking service to view the content. In some embodiments, the author may restrict
who can view the contont itemn based on age, geographical locations, time, ctc. For
example, the author may wish for the tagged content t© only be made available years

30 in the future, or only available for viewing within a time period. In some
cmbodiments, the first user may also turn off notification based on the author of the
content item. For example, the first user may wish 1o receive notification for content

nems only from his friends, people he is following, people in hus social groups, ete. In
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another example, the user may be able to selectively block content tem from sclected
authors. In these cases, the system may only proceed to step 140 if it determines that
the content ttem should be shared with the first user.

Referving to FI1G. 2, there is iHustrated an example of a method 200 for
providing notification of an image of interest in accordance with some embodiments
of the present invention. In some embodiments, steps of method 200 may be
performed by one or more server devices, a user device, or a combination of server
and user devices.

In step 210, real-world objects are identitied in images of real-world scenes
associated with a user. The images of real-world scenes may include one or more of
photos or videos in an online photo album associated with the user’s online profile, a
local storage on a user device, a cloud storage space assoctated with the user, and a
collection of images that the user has been “tagged” in on a social media service, etc.
The images may be captured at a phurality of Jocations and over a phurality of time
periods, such as over hours, days, months, or vears. In some embodiments, objects
may also be identified in images viewed by a camera when the camera is panning,
without the image being permanently stored on the device. The objects may be objocts
m the background of photos of the user and/or other people. The system may run an
image or object recognition algorithm on the images associated with a user and
identify one or more objects in the tmages. In some embodiments, the system may
only identify inanimate objects in the images associated with the user.

In step 220, for each image identified in step 210, the system searches through
one or more images associated with other users to identity one or more images of
interest. The images of interest may depict an objoct that has an appearance
substantially matching the identified object and has been designated by one of the
other users for mchusion in the search.

In some embodiments, to match objects that bave substantially matching
appeatances, image(s) of an identified real-world object is compared to mages of
objects associated with other users. In some embodiments, features and/or ativibute of
the identified real-world object are compared and matched to features and/or atiribute
of objects associated with other users. Features and attributes may include visual
characteristics such as color, shape, contour, cte. In some embodiments, features and

attributes may include attributes determined through object recognition, For example,
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the system may compare the image and/or visual attributes of the real-world object to
a databasc of known objects to determine additional information about the image such
as image type, name, and other attributes.
The system may further determine whether cach image of interest has been
5 designated by one of the other users for including i the scarching based on sharing
setting of cach images of interest. In some embodiments, the sharing setting of the
image of interest may be configured by the user associated with the image of tiderest.
The sharing setting may restrict who can sce the content item associated with the
image of interest. For example, a user may restrict sharing of the contont based on
10 whether the users are connected through a social networking service. The image of
mierest may only be included n the search of a user’s friends, followers, group
members, etc. In some embodiments, the user may also restrict sharing based on the
age, location, cic. of the uscr associated with the identified object. In some
embodiments, the user may resirict a time period when the image of interest is
15 searchable. For example, a user may configure for the image of nterest to be
searchable only for two days.

In step 230, a notification is generated when an toage of interest is found in
step 220. For example, it an image of a baseball cap has an appearance substantially
matching the appearance of a baseball cap identified in step 210, and has been

20 designated by the other user for inclusion in the searching, a notification is generated
1 step 230, The notification may be one or more of a pop-up notification, a sound
notification, a vibration, a notification text or icon in an object based content sharing
aser interface, a notification message in a social media service, a text message, and/or
an erail message oic. In some cmbodiments, the notification may include a fist of

25 dentified images of interest. In some embodiments, whether and how the notification
1s provided in step 230 is further based on the first user’s configured preference.

In step 240, the notification generated in step 230 is provided to the user. In
some embodiments, once an image of interest is found, the systom may cause the
user’s device to make a sound or vibrate. In some embodiments, when a user opens an

30 object based content sharing user interface or a social networking service, the system
dispiays an icon or a message to the user to indicate that one or more matching tmages
of interest have been found. In some embodiments, the user may configure what tvpe

of notification to receive.
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In some cmbodiments, the system may further determine whether a content
item has been associated with the object that has an appearance substantially matching
the identificd objcct. The user may associate a content item to an object through the
object based content sharing system. Users with objects that match substantially may
share their memories and experiences with each other by associating content items
such as a toxt comument, an image, an audio clip, a video clip, and a hyperlink to the
ohject. The notification in step 240 may further include an jndication of any countent
item that has been associated with or tagged to any objects having an appearance
substantially matching any identified objects.

Referving to FI1G. 3, there is iHustrated an example of 2 method 300 for
associating a content item to a real-world object in accordance with some
embodiments of the present tnvention. In some embodiments, the steps of method 300
may be performed by one or more server devices, 8 user device, or a combination of
server and user devices.

In step 310, the system identifies objects in real-world scenes associated with
a user. The images of real-world scenes may inclode one or more of photos or videos
in an online photo album associated with the user’s onhine profile, a local storage on a
user device, a cloud storage space associated with the user, and a collection of images
that the user has been “tagged” m on a social media serviee, ete. The images may be
captured at a plurality of locations and over a plurality of time periods, such as over
hours, days, months, or years. In some embodiments, ohjects may also be identified in
images viewed by a camera when the camera is parming, without the image bemg
permanently stored on the device. The objects may be objects in the background of
photos of the user and/or other people. The systerm may run an image or object
recognition algorithm on the images associated with a user and identify one or move
shiects n the tmages. In some embodiments, the system may only identity inanimate
olbjects in the images associated with the user.

In step 320, real-world objects identified in step 110 arc added to a Hst of
objects associated with the user. The object list may be maintained on a content
sharing server and associated with the user’s user profile. In some embodiments,
images of the objects are stored to the list in step 3290. In some cmbodimenis,
identified ativibutes of the objects are stored to the fist in step 320, For example, if the

shiect is identified to be a PlayStation® 3 Shim, the description “PlayStation® 3
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Slim™ and attributes such as “game console” and “red” may be added to the list. In
some embodiments, the list stores one or more images and atiributes of the object. In
some embodiments, betfore adding an object 1o the Ust, the system first checks for
redundancy. For example, the system may first cheek to see if an object matching the
shiect in the image is already on the st In some emboediments, the system provides
g user interface for the user to access and edit the list of objects. For example, 3 user
may use the user intertace to add and remove objects from the lst of objects
assoctated with himvher. In some embodiments, the user may also edit and/or correct
atiributes associated with the object. For example, a user may be abic to select a
PlayStation® 3 Shim on the list and enter in the mode! romber and/or serial number.
{n another example, the system may isolate an object in an fmage without being able
to match it with known objects. The user may manuslly enter attribuic information for
the object.

In step 330, one of more objects on the object list is assigned to an object
class. An object class may refer to a unigue object, 8 group of visually similar objects,
or a group of objects sharing one or more common attributes. Real-world obiects may
be assigned to an obicct class based on runping an image recognition algoritho on
one or more images of the object in the real-world scenes. In some embodiments,
featores and/or attribute of the identified real-world object are compared and matched
to attributes associated with cach object class. For example, an object class assigned
to an object identified to be a red PlayStation® 3 super shim console may be all
PlayStation®s, PlayStation® 37s, PlayStation® 3 super slims, and red PlayStation® 3
super slim consoles ete. Features and attribuics may include visual characteristics
such as color, shape, contour, otc. In some embodiments, features and atiributes nyay
melade attributes determined through image recognition. For example, the system
may compare the image to a database of known objects to determine additional
nformation about the image such as image type, name, and other atiributes. In some
embodiments, if the object identified in step 310 does not match any of the existing
object classes, the user may have the option to create a new object class by defining
the common attribates for the object class.

In some erbodiments, the assigning in step 330 is based on one or more
attributes of the object identified through object recognition. In some embodiments,

an object may be assigned to two or more object classes based on its attributes. In
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some embodiments, the user may be allowed to edit the object classes assigned to
cach object on his/her list of objects. For example, if a user does not wish to share
condent items with owners of all PlayStation® 3 cousoles, he/she may un-assign
his/her console from the PlayStation® 3 object class. In some embodiments, a Hst of
suggests object classes may be determined using object recognition and provided to
the user for user selection. In some embodiments, the user may manually search for
chject classes on the systern 1o associate 0 an objcct on his/her Hist of objects.
Generally, in some embodiments, steps 310, 320, and 330 may be similar to steps
1310, 120, and 130 respectively. In some embodiments, steps 310, 320, and 330 arc
the same as steps 1140, 120, and 130

In step 340, a content item fo tag to a real-world object is received. The
content itom may be one or more of a videg, audio, image, and text comment. In some
embodiments, the user interface may include options to capture one or more of a
video clip, an audio clip, and an image 1o tag to the object. In some embodiments, the
aser can further configure a sharing setting for the content item in step 340, For
example, the user may restrict the sharing of the content itemn such that it is only
viewable by other users who are connected through a social networking service. In
some embodiments, the sharing setting of the content item may further restrict sharing
based on age and/or geographical location. The geographical location restriction may
be used by the user to distinguish two visually similar items from one another. For
example, a user may restrict the sharing of a content item tagged to a park bench using
the GPS location of the park bench, such that the content item would only be matched
i the exact park bench in other user’s photos. The location restriction may be based
on the current location of a user device and/or the location metadata information of
the image of the real-world seene containing the object. In some embodiments, the
location nformation may be one of the attributes defined for an object class tustead of
being part of the sharing setting. For example, a bench at location A and a nearly
wdentical looking bench at location B may be in two separate object classes. in some
embodiments, the user may be able to select one or more object classes to associate
with the content item.

In step 350, the content iten and the associated object class of the real-world
object s stored such that the content Uem is retricvable by another user who has an

object on his objects Hist assigned to the same object class. For example, the content
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item may be stored with the attributes of the real-word object and/or the assigned
object class. When another user bas an objcct on their object list that share the select
common attributes, the confent item may be provided to the other user for viewing. In
some embodiments, the availability of the content itern may further be based on the
sharing setting associated with the content item such as social network comection and
locations restrictions.

Referring to FIG. 4, there is an example diagram llustrating the building of an
object Hat associated with a user in accordance with some embodiments of the present
imvention. In FiG. 4, images of real-world scenes 410 and 420 associated with a user
arc processed by a server 440 to generate a list of objects associated with the user as
shown in user interface 430, The images of real-world scenes 410 and 420 may
mclade photos or videos in a online photo album, images stored on a user device,
images in an album on a cloud storage, and images that the user is “tagged” inona
social media service, efe. The troages may be a collection of images captured over
periods of hours, days, months, or years, and captured at different locations. In some
embodiments, objects may also be identified in images viewed by a camera when the
camera is panning, without the tmage being permanently stored on the device. The
system may ron an object recognition algorithm on the mages associated with a aser
and identify one or more objects in the images. In some embodiments, the system
only identifics inanimate objects in the images associated with the user.

As shown in FIG. 4, the system identifics a toy soldier 412 and an alarm clock
413 in the first image of a veal-world scene 414, and identifies a trophy 421 and a
baseball cap 422 in the second image of a real-world scene 420. Each of the identified
objects is then added to the list of objects associated with the user shown in the
objects list user interface 430, The user may use the objects list user mterface 430 to
associate a content item to the identified object. The user may further configore the
object class and the sharing settings of the objects through the objects list user
mterface 430,

In FIG. 4, the user has added an audio clip to the fisting of the trophy 433, and
configured the object class to be “Joe Smith’s 1985 Baseball Trophy.” The sharing
setting for the listing of the trophy 433 has been sct to “everyone” with no location
restrictions. With this setting, anyone who has an image of Joe Smith’s 1985 Bascball
Trophy in an image associated with them may listen to the andio clip tagged to the
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trophy. For example, someone who comes across this trophy years in the future will
be able to listen to an audio chip left by the uvser relaying his/her memory of about the
trophy.

Also n FIG. 4, the user has tagged an image to the listing for the baseball cap

5 434. The object class has for the baseball cap 434 1s “Dodgers Baseball Cap” and the
sharing scttings are sct t¢ “Friends Only” and “within 5 miles of San Diego, CA”
With this setting, friends of the user on the social network whoe bas an tmage of a
Dodger Baseball Cap within 5 miles of San Diego, CA may be able to view the image
of the user wearing the baseball cap 436.

10 The user has not associated any cordent itom with the bisting for the toy soldier
431 and the listing for the alarm clock 432, The user may select one of the “add note,”
“add tmage,” “add video,” and “add audio” buttons to associate new content to the
object.

While the sharing and location settings are shown to be settings associated

15 with the identified object, in some embodiments, one or more of the sharing and
location settings may be associated with the content ftew instead. Users may associate
multiple content ttems to one object. Different countent ders associated with the same
objcct on the objects list may have different object classes, sharing settings, and/or
location seitings,

20 Referring to FIG. 5, there is iflustrated an example of a user interface 500 for
viewing coutent ifers associated with real-world objects in a lst of objects in
accordance with some emnbodiments of the present invention. When a user logs into
the object based content sharing system, the user may have the option to view the list
of objects associated with himvher and view any content itom tagged to or associated

25 with the objects by other users, In some embodiments, each object listing 511, 512,
513, and 515 includes an image of the object 530, any content itoms tagged to the
object 520, and a comment option 540 for adding additional content item o the
ohject.

The image of the object 530 may be an image extracted from an image of a

30 real-world scene associated with the user and/or an image of the object representative
of the object’s assigned object class. The associated content items 520 may nclude
one or more of a profile images associated with the user who added the contont iter,

the content item, 8 preview of the content item, and an option to play the content ftem.

~{14-



WO 2016/053643 PCT/US2015/050870

The comment option 540 allows the user to generate and/or attach a new content item
and to configure sharing settings similar to what is shown in FIG. 4.
In some crubodiments, the user interface 430 and the user tnterface 500 may
be merged such that the user can both view and add content items on the object Hst in
5 the same user interface. In some embodiments, the object Histings 511, 5§12, 513, and
515 may be sorted in the order of the newest conient itom tagged to cach object and/or
1 the order of the newest object associated with the user.
Referring to FIG. 6, there is illusirated another example of a user interface 600
for object based content sharing. The user interface 600 illustrates a content sharing
10 page for an object or object class. The page may include one or more images 610 of
the associated object(s), options for adding content 620, and content items 631, 632,
and 633 tagged to the object or object class.
In FI(. 6, the page for “San Dicgo Padres Blue Logo Cap”™ is shown. Each of
the content items 631, 6372, and 633 may include one or more of a profile images
15 associated with the user who added the content item, the content item, a preview of
the content item, and an option to play the content item.  In some embodiments, the
user miterface 600 may only be viewable by users with an object on thetr object list
that matches the cap shown in image 610 and/or the common attributes associated
with the “San Dicgo Padres Blue Logo Cap™ object class. For example, if a user has
20 taken a picture wearing a Padres bhue logo cap, the system may recognize the cap as
helonging to this object class, and connect the user to the object class shown,
In some embodiments, the content of the object page is only viewable to users
with a matching object on their obiects Hst. In some embodiments, the user interface
600 may be viewable by everyone but only users with an object on their list that
25 matches the object class can add content Hems to the page. In some embodiments, an
administrator of the object page may have the options to configure who can view
and/or add content items to the object page. In some cmbodiments, users will cnly
sec content iteras with sharing setting that perroits the user to sce the content item. In
some embodiments, the user interface is an alternative view to inferfaces 434 and 500.
30 In some embodiments, the object page may be accessed by selecting one of the object
listings in FIGS. 5 and 6 and/or an object in an image of a real-world scene as
described below with reference to FIGS. 7 and &

Referring to FIGS. 7 and &, there are illustrated additional examples of user
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interfaces of an object based content sharing system in accordance with some
cmbodiments of the present invention. In the user interface 710, the user may select
an wdentified object 714 ina real world scene 712 1o fag a content item to the objcct.
The real world scene 712 may be a scene currently viewed by a device or an image
that had been previously captured by the device or another device. The user may be
viewing photos or videos stored on a user device or stored remotely, and select one of
the objects, such as the car 714, in the tmage of the real-world scene fo tag.

After the car 714 1is selected, a tagging user interface 72 may be provided to
the user for the user to enter or attached a content item to the object. The tagging user
ntertace 720 may inclade an tmage of the sclected object 722 and one or more
options 724 for attaching the content item. Options may nclode “add note,” “add
video,” “add fmage,” and “add audic.” In some embodiments, the tagging user
wterface 720 may further include options for configuring and assigning object class
and sharing settings for the content item as described with reference to FIG. 4 above.

The user mterface 810 shows displaying notifications of content tems tagged
to objects in an tmage of a real-world scene 812, The real world scene 812 may be a
scene currently viewed by a device or an toage that had been previously captured by
the device or another device. For example, a user may go through an albur of photos
or videos and the notification may be provided if the image carrently being viewed
contains one or more tagged objecis. Graphic indicators such as icon 814 may be
displayed with image of the real-world scene 812 to indicate o the user that objects in
the image have been tagged with content items that are available to the user.

When graphic indicators such as icon 814 are selected 1 the fmage of the real-
world scence, the associated content item 824 may be displayed in the countent itern
viewing interface 820, In some embodiments, the content item may be an overlay to
the image of the real-world scene 822 as shown, or be displayed in full screen

While the user interfaces in FIG. 8 are shown to be displayed by mobile
devices, the user interfaces may be displayed on any type of user device having a
display and may be part of an application (“app”) and/or a website.

FIG. 9 is a block diagram illustrating a system that may be used to run,
implement and/or exccute any of the methods and techniques shown and described
herein in accordance with the embodiments of the present invention. The object based

content sharing system 900 inclodes user devices 910, 920, and 930, an content
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sharing server 940, and social networking server 970 communicating over a network
80s.

The user device 910 may be any user devices such as a desktop computer, a
laptop computer, a Smartphone, a tablet computer, a pad-like device, a head-mounted
display, and/or a wearable device. The aser device 910 may include a processor 911, a
memory 912, a network interface 913, a display 9135, one or more other input/output
devices 216, The processor 911 is configured to execute computer readable
mstructions stored in the memory 912 to facilitate one of more steps of the methods
described with reference to FIGS. 1-3. The memory 912 may toclude RAM and/or a
hard drive memory device. The network interface 913 is configured to transoit and
receive data to and from at least the content sharing server 940 through the network
505. The display 915 may be a liguid crystal display (LCD), a light-emitting diode
(LED} display, an organic light emitting diode (OLED) display, a Hquid crystal on
sthicon (L.CoS) display, a LED illurninated display, and the like. Insome
embodiments, the display 915 1s a touch display that is configured to receive mput
from the user. In some embodiments, the display 915 is 8 head-mounted display that
projects images 1o a lens or info the wear’s cyes. The display may be used to display
variously user interfaces deseribed with reference to FIGS. 4-8 above. The user device
510 may further include other mput/output devices 916 such as 8 microphone, 3
speaker, a tilt sensor, a compass, 3 USB port, a camera, a graphic processot, etc. The
mput/output devices 916 may be used to enter and/or playback coutent Hers.

User devices 920 and 930 may be user devices operated by one or more other
asers 1o access the sbject based content sharing system 900, It is understood that
while three user devices are shown in FIG. 9, the system 900 may be accessed by any
number of user devices and users.

The content sharing server 940 nchudes a processor 942, a memory 941, and a
network interface 944, In some embodiments, the processor 942 is configured o
exceute computer readable fnstructions stored in the memory 941 to perform onc or
more steps of the methods described herein with reference to FIGS. 1-3. The content
sharing server 94 may be connected to or inclade one or more of an object databage
660 and a content item database 950.

The content itom database 950 may store information relating to cach of the

tagged object or object class, content item(s} tagged to each gbiject or object ¢lass, and
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the sharing settings associated with the content item and/or tagged object. In some
cmbodiments, step 350 in FIG. 3 is performed by storing the information into the
condent item database 950.

The object database 960 may include a database of known objects used by the
shiect recognition algorithm of the system to identify one or more real-world objects
and their attiribuies. In some embodiments, image(s) of the real-world object is
compared to one or more images of objects in the object database 960, When there is
a match, the object database 960 may provide further information relating to the
object, such as object name, object type, object model, otc.

In some erobodiments, one of more of the object database 960 and the content
mem database 950 may be part of the content sharing server 940. In some
embodiments, the object database 960 and the content Hem database 950 may be
implemented as a single databasc. In some embodiments, the content sharing server
940 communicates with one or more of the object database 960 and the content item
database 950 also via the network 9035, In some embodiments, the object databage 960
may be maintained and controlled by a third party. In some embodiments, the object
database 960 may “leam” new objects by receiving user provided tmages and
attributes, and adding the user provided mformation 1o its database. For example,
when a user takes a picture of a car and enters its make and mode], the object database
may subsequently be able to recognize another image of the same car and be able to
provide funformation on its make and mmodel. While ondy one content sharing server
944 1s shown, it is understood that the content sharing server 940, the object database
860, and content ttem database 950 may be implomented with one or more physical
devices counected through a network

The social networking server 970 provides social networking functions for
users to connect to cach other and build social networks and groap. The social
networking server 970 may be part of the content sharing scrver 940 or g third party
service. The conmections and groups built o the social networking service may be
used to configure the sharing setting discussed herein. For example, if a content item
is configured to be shared only with “friends” of the author, the content sharing server
G40 may query the social networking server 970 for the social networking status
between two users to determine whether a content ttom should be provided to a

second user. In some embediments, when a user is configuring sharing settings,
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mformation can be retrieved from the social networking server 979 such that the user
can select among his/her friends and/or social groups to share the content item.
In some embodiments, one or more of the embodiments, methods, approaches,
and/or techniques described above may be implemented n one or more computer
5 programs or software applications executable by a processor based apparatus or
system. By way of example, such processor based system may comprise the
processor based apparatus or systers 900, or a computer, entertainment system, game
console, graphics workstation, server, clignt, portable device, pad-tike device, etc.
Such computer programys) may be used for executing various steps and/or features of
10 the above-described methods and/or techniques. That is, the computer programis)
may be adapted to cause or configure a processor based apparatus of system 1o
gxecute and achieve the functions described above. For example, such computer
program{s) may be used for implementing any embodiment of the above-described
methods, steps, technigues, or features. As another exaraple, such computer
15 program{s) may be used for implementing any type of too! or similar utility that uses
any one or more of the above described embodiments, methods, approaches, and/or
techniques. In some embodiments, program code macros, moduies, loops,
subroutines, calls, etc., within or without the computer program(s) may be used for
executing various steps and/or featores of the above-described methods and/or
20 techniques. In some embodiments, the computer program{s) may be stored or
embodied on a computer readable storage or recording medium or media, such as any
of the computer readable storage or recording medium or media described heremn.
Therefore, in some embodiments the present invention provides a computer
program product comprising a medium for embodying a computer prograra for input
25 to a computer and a computer program embodied in the medium for causing the
computer to perform or execute steps comprising any one or more of the steps
involved in any one or more of the embodiments, methods, approaches, and/or
techniques described herein. For example, in some embodiments the present
mvention provides one or more non-transitory computer readable storage medioms
30 storing one of more computer programs adapted to cause a processor based apparatus
of systom t0 execute steps comprising: identifying onc or more gbjects in one or more
images of real-world scenes associated with a user; adding the identified one ot more

shiects to a list of real-world objects associated with the user; assigning each object in

-19-



WO 2016/053643 PCT/US2015/050870

30

the list of real-world objects to an object class based on image recognition; and
providing a notification to the user that a content item has been associated with an
object class assigned to one of the objects on the Hst of real-world objects associated
with the user. In another example, in some embodiments the present invention
provides one or more non-transitory computer readable storage medivms storing one
or more computer programs adapted {0 cause a processor based apparatus or system to
exceute steps comprising: identifying one or more objects in one of more images
associated with a first user, wherein the identifying is performed by an image
recognition techuique run by a processor based apparatus; for cach identified object,
scarching through one or more imwages associated with other users to identify one or
more images of interest, wherein the one or more images of interest cach depict an
chiect that (1) has an appearance substantially matching the identified object and (31
has been designated by one of the other users for inclusion in the searching;
generating & notification that is based at least in part on any identified tmages of
mterest; and providing the notification to the first user. In yet another example, in
some embodiments the present invention provides one or more non-transitory
computer readable storage mediums storing one or more computer programs adapted
to cause a processor based apparatus or system to execute steps comprising:
dentifying one or more objects in one or more images of real-world scenes associated
with a first user; adding the identified one or more objects to 3 list of real-world
chjects associated with the first user; assiguning each object in the Hst of real-world
objects to an object class based on image recognition; receiving a content item from
the first user for a real-world object in the Hist of real-world objects; and storing the
content item and an object class of the real-world object on a server such that the
content item 1s retrievable by a sccond user viewing an object in the object class of the
real-world object.

While the invention herein disclosed has been described by means of specific
embodiments and applications thercof, rurerous modifications and variations could
be made thereto by those skilled in the art without departing from the scope of the

invention set forth in the claims.

-2{-



WO 2016/053643 PCT/US2015/050870

CLAIMS

What 1s claimed is:

. A method comprising:

identifying one or more objects in one or more images of real-world scenes
associated with a user;

adding the identificd one or more objects to a hist of real-world objects
associated with the user;

assigning cach object in the list of real-world objecis to an object class based
on object recognition; and

providing a notification to the user that a content item has been associated
with an object class assigned to one of the objects on the list of real-world objects

associated with the user.

2. The method of claim 1, wherein the content item comprises one or more of

a text comment, an image, an audio clip, and a video clip.

3. The method of claim 1, wherein the one or more images of real-world
scenes comprise tmages in a photo album captured at a plarality of locations and over

a plurality of time periods.

4. The method of claim 1, wherein the Hst of real-world objects 1s configured

to be edited by the user.

S. The method of any one of claims 1-4, wherein each object class corresponds
to one or more of a unique ghicet, a group of visually similar objects, and a group of

objects sharing one of more conunon atiributes.

6. The method of any one of claims 1-4, wherein the providing the notification
step is further based on one or more of a location of an user device, a sharing sctting,

and a social network connection between the user and an author of the content item.

7. An apparatus comprising:
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a processor-based device; and

a non-transitory storage medium storing a set of computer readabie
mstructions configured 1o cause the processor-based device to perform steps
comprising:

identifying one or more objects in one or more images of real-world scenes
associated with a user;

adding the identificd one or more objects to a hist of real-world objects
associated with the user;

assigning cach object in the list of real-world objecis to an object class based
on object recognition; and

providing a notification to the user that a content item has been associated
with an object class assigned to one of the objects on the list of real-world objects

associated with the user.

8. A method comprising:
identifying one or more objects in onc or more images associated with a first

user, wherein the identifying is performed by an object recognition technique ron by a

o

processor based apparatus;

for cach identified object, searching through one or more tmages associated
with other users to identify one or more images of interest, wherein the one or more
1mages of fnterest cach depict an objoct that (3) has an appearance substantially
matching the identificd object and (11) has been designated by one of the other users
for inclusion in the scarching;

generating a notification that is based at least in part on any identified images
of interest; and

providing the notification to the first user.

9. The method of claim 8, wherein for at least one of the one or more images
of interest, the one of the other users has also associated a content item with the object

that has an appearance substantially matching the identified obiect.

1. The method of claim 8, wherein the notification comprises a list of any

dentified images of inferest.
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11. The method of any one of claims 8-10, wherein the notification comprises
an indication of whother any content items have been associated with any objects

having an appearance substantially matching any identified objects.

12. The method of any one of claims 8- 10, wherein at least one of the one or
more images associated with the first user s included in one or more videos

assoctated with the first user.

13, The method of any one of claims 8-10, wherein the identifying oue or
more objects in the one or more images associated with the first user identifies only

one or more Inanimate objects in one or more images associated with the first user.

14. A method comprising:

identitfying one or more objects n one or more images of real-world scenes
associated with a first user;

adding the identificd one or more objects 1o a list of real-world objects
associated with the first user;

assigning each ohiect in the list of real-world objects to an object class based
on object recognition;

receiving & coutent iter from the first user for a real-world object 1 the list of
real-world objects; and

storing the content item and an object class of the real-world object on a server
such that the content ttem s retricvable by a second user viewing an object i the

object class of the real-world object.

15. The method of claim 14, further comprising:

receiving a sharing setting from the first user for the real-world object,
wherein the sharing sctting comprises whether the real-world object will be matched
only with an image of the real-world object or with an image of any object sharing
one or more common aitributes with the real-worid object;

wherein the assigning of the corresponding real-world object 1o a object class

1s at least partially based on the sharing setting.
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16. The method of claim 14 or 15, wherein the content iteny comprises one or

more of a text conunent, an image, an audio clip, and a video clip.

17. The method of claim 14 or 1S, whercein the one or more images of real-
world scenes comprise images in a photo aibum captured at 2 phurality of locations

and over a plurality of time periods.

18. The method of claim 14 or 15, wherein cach object class corresponds to
one or more of a unique object, a group of visnally similar objocts, and a group of

objects sharing one or more common atiributes.

19. The method of claim 14 or 15, wherein object recognition comprises
comparing features of one or more images of the object to features of a plurality of

known objects.

20. An apparatus comprising:

a processor-based device; and

a non-transttory storage medivm storing a set of computer readable
nsiructions configured to cause the processor-based device to perform steps
comprising:

identitfying one or more objects n one or more images of real-world scenes
associated with a first user;

adding the identificd one or mwore objects 1o a list of real-world objects
associated with the first user;

assigning each ohiect in the list of real-world objects to an object class based
on object recognition;

receiving & content ttern from the first user for 2 real-world object i the list of
real-world objects; and

storing the content item and an object c¢lass of the real-world object on a server
such that the content item is retricvable by a second user viewing an object inthe

object class of the real-world object.
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