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A picture frame and methods of use. The picture frame
includes a housing with a display area on a first side and a
back panel on an opposite second side from the display. The
back panel includes an asymmetrical nonplanar shape and/or
an off-center rotatable stand. A network connection allows
digital frames to upload of photos from electronic devices or
from photo collections of community members. An inte-
grated camera is used to automatically determine an identity
of a frame viewer and can capture gesture-based feedback.
The displayed photos are automatically shown and/or
changed according to the detected viewers. The photos can

ABSTRACT

Int. CL be filtered and cropped at the receiver side. Clustering
GOG6F 16/18 (2006.01) photos by content is used to improve display and to respond
HO4W 4/021 (2006.01) to photo viewer desires.
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hanging at a hotel 9 times this week or 31.83% of their time ~ | day
hanging with grandma 6 times this week or 11.06% of their time — about 12 hours
on the farm 3 times this week or 16.11% of their time — about 18 hours

at the four seasons 2 times this week or 3.4% of their time — about 4 hours

at home 2 times this week or 10,26% of their time — about 11 hours

at ophir’s 2 times this week or 6.46% of their time — about 7 hours

commuting]! times this week or 1.26% of their time — about 1 hour

At ORD | times this week or 1.18% of their time — about 1 hour

at IAD 1 times this week or 0.69% of their time — about 1 hour

denver airport 1 times this week or 0.12% of their time — about 1 hour

s & & H & 2 » H © o 0

FIG. 16

R

! Time spent breakdown for the last: 7 days

¢ Time spent at home is about 11 hours or 7.02% of their time.

o Time spent at work is about less than a minute or 0.0% of their time.
¢t « Time in transit is about 1 day or 16.83% of their time,

e Time at spent at other places 5 days or 76.15% of their time,

Time spent compared to their friends.

Spends 0.14x less time at home then their friends.
Spends 0.0x less time at work than their friends.
Spends 1.53x more time in transit than their friends.
Spends 2.45x more time at places then their friends.

FIG. 17
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DIGITAL PICTURE FRAMES AND
METHODS OF PHOTO SHARING

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 16/113,366, which is a continu-
ation-in-part of U.S. patent application Ser. No. 15/824,337,
filed on 28 Nov. 2017, which is a continuation-in-part of
U.S. patent application Ser. No. 15/150,623, filed on 10 May
2016, which is a continuation-in-part of U.S. patent appli-
cation Ser. No. 14/949,353, filed on 23 Nov. 2015, which is
a continuation-in-part of U.S. patent application Ser. No.
14/455,297, filed on 8 Aug. 2014, which is a continuation-
in-part of each of: U.S. patent application Ser. No. 14/051,
071, filed on 10 Oct. 2013, and U.S. patent application Ser.
No. 14/051,089, filed on 10 Oct. 2013. The co-pending
parent application(s) are hereby incorporated by reference
herein in their entirety and are made a part hereof, including
but not limited to those portions which specifically appear
hereinafter.

FIELD OF THE INVENTION

[0002] This invention relates generally to a digital picture
frame and, more particularly, to a digital picture frame that
is a Mobile Positional Social Media (MPSM) output device
that automatically provides personalized photo viewing in
automated combination with a proximate or remote elec-
tronic device and/or an MPSM account,

BACKGROUND OF THE INVENTION

[0003] Existing digital picture frames synchronize with
popular social media platforms, such as Facebook™ and
Instagram™, using, among other techniques, a WiFi™ inter-
connection. However, multiple steps may be required for
such synchronization. These manual steps can be difficult to
do if one wants to change to a different social media account
or to directly retrieve from a picture capture or storage
device, such as while entertaining guests. There is a con-
tinuing need for improvements for implementing displays
such as home digital picture frames.

SUMMARY OF THE INVENTION

[0004] The present invention provides a picture frame for
displaying pictures. The picture frame is desirably a digital
picture frame that automatically detects viewers and/or
viewers’ electronic devices, and automatically displays pho-
tos or videos relevant to the detected viewers. The relevant
photos or videos are obtained upon detection from the
electronic device and/or social media accounts of the
detected viewers. The photos or videos can also be auto-
matically obtained from devices, frames, stored photo col-
lections, or social media accounts of one or more community
members of the detected viewer(s), such as photos taken and
posted by a friend or relative of the detected viewer. The
device and method of this invention provides for improved
and updated photo display based upon current photos and/or
social media updates, and thus relevant to the viewer. The
device of this invention can be used as an MPSM device to
display any MPSM information, as desired, including but
not limited to MPSM information obtained according to
methods described herein.
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[0005] The invention includes a picture frame including a
display and a housing including the display on a first side
and a back panel on an opposite second side from the
display. The back panel includes an asymmetrical nonplanar
shape. The display is desirably a digital display, but can
include a printed picture display area as well.

[0006] In embodiments of this invention, the back panel
has an oblique pyramidal shape. The oblique pyramidal
shape can extend outward from or be recessed into the
housing. The back panel can include four irregular trapezoi-
dal sections, each having a different size and shape. Embodi-
ments of this invention include a power port within the
oblique pyramidal shape. The four trapezoidal sections can
disposed about a power port.

[0007] Embodiments of this invention include an off-
center rotating stand, such as centered between the four
irregular trapezoidal sections. The rotating stand can be
disposed over a power port within the back panel. In
embodiments, the stand rotates to sit the frame upon either
of a pair of perpendicularly abutting frame sides. The frame
can include a touch bar disposed on each of a second pair of
perpendicularly abutting frame sides. The touch bar can be
manually used to controls a digital photo change on the
display.

[0008] The invention further includes a picture frame with
a back panel that includes an off-center rotatable stand. The
back panel can includes an asymmetrical nonplanar shape,
such as described above. An off-center power port is desir-
ably recessed within the stand attachment, wherein the stand
is disposed over the power port. A stand attachment desir-
ably includes a two direction slide mechanism or a rotating
joint by which the stand rotates to sit the stand upon either
of a pair of perpendicularly abutting frame sides. The frame
can include a touch bar disposed on each of a second pair of
perpendicularly abutting frame sides. A stop mechanism can
be configured to limit a rotation of the stand to 90 degrees.
In embodiments of this invention, a rotation limiter is within
the stand attachment on the back panel.

[0009] Embodiments of the invention include a digital
picture frame with a digital display mounted within a frame,
a camera connected to the frame, a network connection
module adapted to connect to an electronic device, photo
collection, and/or social media account of a viewer viewing
the digital picture frame and to receive photos stored within
the electronic device and/or the social media account, and an
automated display module adapted to automatically change
photos displayed on the digital display to photos from the
electronic device and/or social media account of the viewer,
upon automatic detection with the camera of the viewer.
[0010] The invention includes a method of displaying
photos on electronic devices with a network connection,
including: automatically obtaining a digital photo from a
first electronic device; automatically identifying a content of
the digital photo; automatically identifying a target display
electronic device as a function of the content; and automati-
cally routing the digital photo over the network connection
to the target display electronic device for display. The first
electronic device is controlled by a first community member
and the target display device, such as a mobile device or a
digital picture frame, can be controlled by a second com-
munity member. The target display electronic device desir-
ably includes predetermined content constraints, and the
digital photo is routed and/or displayed if the photo meets
the content constraints.
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[0011] The invention further includes a method of display-
ing photos on electronic devices with a network connection
via: automatically obtaining digital photos on a first elec-
tronic device; automatically identifying a content of each of
the digital photos; automatically matching the content of a
first of the digital photos to a predetermined content con-
straint of a second electronic device; and automatically
routing the first of the digital photos to the second electronic
device over the network connection for display on the
second electronic device. The method can further include
automatically processing the digital photos by at least one of
image enhancement, content filtering, and/or repetition fil-
tering. The content filtering can include identifying the
place, person, and/or activity, etc. of the photo, which can
then be compared to preferred content (e.g., a stored meta-
data identification set) of the potential target/receiving
frames.

[0012] In presently preferred embodiments of this inven-
tion, where the content of the first of the digital photos
matches a predetermined content constraint of a plurality of
community members, the first of the digital photos is auto-
matically routed to electronic devices of each of the match-
ing community members. The invention further includes a
method of displaying photos on electronic devices with a
network connection, including: automatically obtaining
digital photos on a first electronic device; automatically
identifying a content of each of the digital photos; automati-
cally matching the content of each of a plurality of the digital
photos to a predetermined content constraint of a corre-
sponding electronic device of one or more community
members; and automatically routing each of the plurality of
digital photos to the corresponding electronic device as a
function of the matching for display on the corresponding
electronic device.

[0013] The invention further comprehends a method of
displaying photos on a digital picture frame including a
digital display mounted within a frame, a camera connected
to the frame, and a network connection module. The method
includes: automatically determining with the camera an
identity of a viewer of the digital picture frame; automati-
cally determining a viewer profile from the identity of the
viewer; and automatically changing photos shown on the
digital display as a function of the viewer profile upon
detection of the viewer with the camera. The method can
include automatically augmenting a photo display on the
digital display as a function of photo metadata and the
viewer profile. In embodiments of this invention, the viewer
profile is automatically learned and uploaded via an elec-
tronic device and/or a social media account of the viewer.
[0014] The invention further comprehends a method of
displaying photos on a digital picture frame including a
digital display mounted within a frame, a camera connected
to the frame, and a network connection module. The method
includes automatically determining with the camera an
identity of a viewer of the digital picture frame, automati-
cally connecting to a picture capture or storage electronic
device of the viewer over a network, such as a WiFi network,
and automatically displaying photos shown on the digital
display obtained from the electronic device over the network
connection.

[0015] The device and method of this invention can auto-
matically display a slideshow of photos relevant to one or
more display viewers as a function of photo context selected
from time taken, photo location, and/or photo content. The
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device can automatically access, using the network module,
at least one electronic device, digital photo collection, and/or
social media account of: the viewer and/or at least one social
media community member of the viewer. Photos from the
one or more electronic devices, photo collections, or social
media accounts are desirably automatically loaded and dis-
played. In embodiments of this invention, obtained photos
are automatically sequenced on the digital display as a
function of profiling traits selected from chronological order,
photo location, photo activity, and/or community member.

[0016] The device and method can detect and recognize
two or more different and simultaneous, or otherwise pres-
ent, persons viewing the digital picture frame, and automati-
cally change the photos displayed on the digital display to
photos uploaded from an electronic device and/or a social
media account of each of two or more persons viewing the
digital picture frame. The photos from the electronic device
or social media account of each of the two or more persons
can include shared activity photos from activities shared by
the two or more persons. The invention includes embodi-
ments where a server computer automatically determines
shared activity photos from the electronic device and/or
social media account of the each of the two or more persons
as a function of context information automatically associ-
ated with the shared activity photos by the same or different
server computer. The context information of each of the
shared activity photos can include, but is not limited to, a
photo location, a photo activity, and/or a present community
member.

[0017] The invention still further comprehends a display
device with one or more of: automatic detection for con-
figuration, namely the self-straightening or self-positioning
on a vertical (e.g., wall) and/or a horizontal (e.g., table)
platform; the automatic detection of viewing conditions,
namely, based on the distance of the viewer, enlarging or
contracting the picture; based on the lighting, increasing or
decreasing the lighting intensity. The invention also com-
prehends a display device that: via face recognition, auto-
matically detects the viewer and targets the photos for her or
him based on their potentially learned profile; via the
automatic identification and tagging of the location, activity,
and community member involvement on a per photo or
video, indicating the with whom, where, when and what was
being done when the picture was taken as well as any other
associated metadata; and/or providing a “story telling” capa-
bility. By storytelling, chronological stories, optionally
simultaneously displayed on a split screen, are grouped by:
purely time, namely in sequential or reverse chronological
ordering; location, namely a traversal of sites on a location
based trip; activity, namely in chronological ordering of a
given or similar set of activities; community member
involvement, namely a pictorial interaction with community
members, potentially segmented by particular community
member or members; or any other profiling traits of a
recognized user that can be used to cluster or segment photos
or videos for automatic story telling.

[0018] The invention includes a method of displaying
photos on a digital picture frame and including: automati-
cally determining with the camera an identity of a viewer of
the digital picture frame; automatically connecting to one or
more digital photo collections over a network; and auto-
matically displaying on the digital display photos obtained
from the digital photo collection over the network connec-
tion. The digital photo collection(s) can be associated with
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a second digital picture frame and/or an electronic device of
a community member of the viewer. The digital picture
frame has access to the digital photo collection(s) and a
server computer automatically sends the photos to the frame
through the network connection module. The server or frame
desirably automatically crops and aligns the photos to fit the
digital display, such as by automatically scaling and realign-
ing the photos to an aspect ratio of the digital display.
[0019] Additional automated processing can include
image enhancement, content filtering, or repetition filtering.
The photos can be filtered by image quality and content
quality. The digital picture frame can include a content
restriction filter module including adjustable content
restraints controlled by a frame administrator, for imple-
menting content restrictions of the viewer obtained from a
viewer profile over the network. The frame administrator
and/or the viewer can have or set pre-established filtering
parameters selected from image quality and/or content qual-
ity, for use in filtering the digital photo collection.

[0020] In embodiments of this invention, the device and
method include automatically detecting via the camera a
physical response to one of the displayed photos, and
automatically assigning an interest level grade to the one of
the displayed photos using the physical response. The physi-
cal response can be a body movement or a facial expression.
The interest level grade can be stored in a viewer profile for
the viewer, and used for displaying photos for the viewer as
a function of the interest level grade. The physical response,
positive or negative, can be used to identify and suggest
other related photos to the viewer, such as for a replacement
photo related to the same subject matter.

[0021] In embodiments of this invention, the device and
method include automated ranking of the photos to be
circulated on the frame, such as for automatically determin-
ing an order of presentation, a number of display repetitions,
and/or a time period of display for each of the photos as
function of the ranking. The ranking can be based at least in
part on a physical feedback response of the viewer to one or
more of the photos, or based upon a picture quality and/or
content. The photos can be clustered according to the
rankings into groups for display or sharing.

[0022] The invention further includes a method and device
for displaying photos on a digital picture frame that
includes: automatically clustering photos of one or more
digital photo collections for display to the viewer, and
automatically displaying on the digital display the photos
from the digital photo collection as a function of the clus-
tering. The clusters are groups of photos to form photo
collections of related content, such as selected from people,
things, places, activities, or combinations thereof, and dis-
playing the photo collections. The photos are desirably
clustered by a photo content, which can be identified or
confirmed by photo metadata. Clustering of photos with a
preselected photographed person can be performed by auto-
matically identifying and clustering the photographed per-
son by facial features. Clustering according to this invention
is particularly useful for photos taken over a multi-year
timeframe, and grouping photos by related photo content
across the timeframe. Clustered photos can be used to send
photos to a community member frame, such as by clustering
in an app on a mobile device, and selecting, within the app,
a cluster and a community member frame to send the photos
of'the photos to the community member frame. For example,
a son’s photos can be clustered by faces, and clusters of the
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son’s children (the grandchildren) can be sent as a cluster to
his mother’s frame (the grandmother) from the son’s mobile
device app.

[0023] The digital picture frame of embodiments of this
invention operates in concert with a method, system, and
apparatus, such as embodied in an MPSM or other software
application, that automatically determines and shares a loca-
tion and/or an activity of a user. The application learns user
activity over time, with the learning based upon user loca-
tions and/or context. The present invention generally pro-
vides methods and applications for an MPSM that automati-
cally understands and informs the “who, what, when, where,
and/or how” of a user and the user’s community. For
example, who are the user and their community with, what
are the user and their community doing, where geographi-
cally are the user and their community, when are, and
historically when were, the user and their community doing
this, and/or how can users’ behaviors be modified? The
method includes automatic tagging of photos taken by the
users with corresponding context data (e.g., location, activ-
ity, people present) learned by the system for use in deter-
mining photos to display on the digital picture frame of this
invention as discussed above.

[0024] The invention includes a method of learning and
sharing locations and/or activities, and pictures generated
therefrom, of a user participating in a social networking
service. The method is executed by a software application
stored and executed on one or more computers or data
processor systems, such as a mobile device (e.g., phone,
tablet, or laptop) and/or an application server (such as for
connecting user communities). In one embodiment the
method includes receiving user information about a desti-
nation, automatically associating the user information with
the destination, and automatically sharing the user informa-
tion in the social networking service upon further user
arrivals at the destination prior to receiving any additional
user information.

[0025] The invention still further includes a computer
server for providing a tracking and/or social networking
service, such as operating the methods discussed herein. The
computer server of one embodiment of this invention
includes a tagging module configured to correlate user
information and/or pictures thereof to a user destination or
activity, a database module configured to store user infor-
mation including user locations and user activities at the user
locations, and a communication module configured to auto-
matically share a user activity in the social networking
service upon further user arrivals at a corresponding one of
the user locations. The computer system can also include an
association module configured to associate the user activity
with the corresponding one of the user locations.

[0026] In embodiments of this invention, the system or
application identifies locations, and over time, automatically
“checks-in” not only the locations but what the locations
imply in terms of potential activities of the user. That is,
given a location and a user, the system desirably suggests
what activity or activities the user typically partakes at that
location. For example, if a user frequents a location in
“Potomac,” this location might be identified as “parents’
home.” Furthermore, at this home, a variety of activities
might be common such as: “visiting parents,” “drinking
tea,” “eating lunch,” or “sampling wine.” In embodiments of
this invention, each time the user appears at that location,
based on context, defined by elements of or surrounding the
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activity such as but not limited to time of day, day of week,
immediately preceding activities, weather, surrounding
people, etc., a set of likely occurring activities are identified.
The user can be prompted with a list from which to select a
subset of these activities or to identify a new activity. The
invention can also include ranking a user’s potential sug-
gested activity based on context and presenting that ranked
list to the user, or the user’s community. The invention
generally provides a learning component that can allow the
manual inputs to become automatic prompts, which can
become automatically issued notifications for the location
based upon the context. The prompts can be issued through
any known format, such as an application alert on the device
or a text message to the user. The invention also supports the
user changing activities for a given location at any time,
and/or user implemented delay of the notification of a user’s
location or activity.

[0027] The invention can include the incorporation or
creation of user communities and sub-communities, with
such communities and sub-communities sharing informa-
tion. Embodiments of the invention include automatically
identifying a user’s location and activity, and desirably
notifying that user’s community of that user’s location, as
well as sharing relevant photos from the user’s community
to the digital picture frame. Particular embodiments of this
invention provide one or more additional community func-
tionalities including, without limitation, automatically iden-
tifying a user’s activity and notifying that user’s community
of that user’s activity, commenting on user activity and
location report by user or community—with multiple and
multimedia comments supported, supporting the “liking” of
user activity by the community, supporting the user tagging
of location, activity, or the pairing of location and identity—
tagging can be textual or via any multimedia means, corre-
lating the individual user’s activity with the ongoing activity
of others within the community, and/or correlating the
individual user’s activity with the past activities of others
within the community, all useful in generating user profiles
and tagging photos for automated display on the digital
picture frame of this invention.

[0028] One embodiment of this invention provides a
method of and system for automated determining of loca-
tions and/or activities of a user participating in a social
networking service. The method is executed by an MPSM
computer system and automatically determines a positional
destination of a user, automatically deduces as user infor-
mation a location type and/or user activity of the positional
destination, and automatically shares the user information as
instructed in the social networking service. Deducing the
user information is based upon context information about
the positional destination, desirably with minimal or no
input by the user. The context can include, without limita-
tion, time-dependent information, past and/or current asso-
ciated user information, past user and/or community infor-
mation about the location, and/or third party information.
The context can be used to at least reduce location types
and/or user activities, for example, as a function of the past
location type and/or user activity of the positional destina-
tion for a given time period.

[0029] The invention further includes marketing methods
for the frame that motivate multiple purchases. First, volume
discounts are provided for the simultaneous purchasing of
multiple frames. Additionally, the time of the most recent
purchase is noted, and should another purchase by the same
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customer occur within a predetermined, but possibly vary-
ing, amount of time, a discount is applied. The duration
might be based on the season, sales history, stock availabil-
ity, customer identity, or any other business driven rule.
[0030] Other objects and advantages will be apparent to
those skilled in the art from the following detailed descrip-
tion taken in conjunction with the appended claims and
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 illustrates a digital picture frame in network
connection to a server and mobile devices, according to one
embodiment of this invention.

[0032] FIG. 2 illustrates a digital picture frame in network
connection to a server and mobile devices, according to one
embodiment of this invention.

[0033] FIG. 3 shows a back view of a picture frame
according to one embodiment of this invention.

[0034] FIGS. 4A-4D illustrate a picture frame and use
according to one embodiment of this invention.

[0035] FIG. 5 shows a rear perspective view of a picture
frame according to one embodiment of this invention.
[0036] FIG. 6 shows a stand attachment according to one
embodiment of this invention.

[0037] FIGS. 7A-7B shows a rear perspective view of a
picture frame according to one embodiment of this inven-
tion.

[0038] FIGS. 8 and 9 illustrate a photo clustering accord-
ing to one embodiment of this invention.

[0039] FIG. 10 shows a representative area of a user
according to an MPSM method of one embodiment of this
invention.

[0040] FIG. 11 illustrates geofences surrounding a current
reading and its immediate neighbors according to one
embodiment of this invention.

[0041] FIG. 12 illustrates the determination of a location
via intersecting circles according to one embodiment of this
invention.

[0042] FIG. 13 illustrates the processing flow employed to
identify an arrival according to one embodiment of this
invention.

[0043] FIG. 14 illustrates a system view location summary
of an individual user according to one embodiment of this
invention.

[0044] FIG. 15 illustrates a system view transit summary
of an individual user according to one embodiment of this
invention.

[0045] FIG. 16 illustrates a system view activity summary
of an individual user according to one embodiment of this
invention.

[0046] FIG. 17 illustrates a system view time location
breakdown in comparison to other users according to one
embodiment of this invention.

[0047] FIG. 18 illustrates a system view a listing of
activities shared with other users according to one embodi-
ment of this invention.

[0048] FIG. 19 illustrates a view presented to users that
quantifies their shared patterns according to one embodi-
ment of this invention.

[0049] FIG. 20 illustrates a view presented to users sum-
marizing their weekly behavior according to one embodi-
ment of this invention.
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[0050] FIG. 21 illustrates a view presented to a user of
her/his and her/his community’s activities in a pictogram
format, according to one embodiment of this invention.
[0051] FIGS. 22-24 illustrate various pictogram summa-
ries for user activities.

[0052] FIGS. 25-27 illustrate adding photos to pictograms
and changing pictograms.

DETAILED DESCRIPTION OF THE
INVENTION

[0053] The present invention provides a digital picture
frame that interacts with either a picture capture or storage
device, referred to herein as an electronic device, running a
digital picture frame application and/or social media to
automatically display digital photographs from the elec-
tronic device and/or a social media account of one or more
persons viewing the picture frame. As used herein, the terms
“picture”, “photograph”, or “photo” refer to or include
digital still photographs or digital video, including a com-
bination of few-second animations either or both before and
after a still frame, unless otherwise noted. The photos can be
obtained by social media users and stored in the users’ social
media accounts. When a social media user views the digital
picture frame, the digital picture frame automatically rec-
ognizes that user and automatically loads photos relevant to
that viewer from her or his electronic device and/or social
media account and/or from at least one electronic device
and/or social media account of her or his social media
community member(s). For example, relevant photos from a
community member’s social media account may include the
viewer or be from a shared activity that the viewer attended
with the community member. Automated social media activ-
ity learning methods, as described herein, are used to
automatically determine relevancy of photos to one or more
community members. Community members may choose to
make photos shared or private to avoid personal photos
being shared.

[0054] FIG. 1 illustrates a digital picture frame 20 accord-
ing to one embodiment of this invention. The digital picture
frame 20 includes a digital display 22 mounted within an
edge frame 24. The digital display 22 can incorporate any
suitable screen, such as, without limitation, an LED screen
or a touch screen, as are known and commercially available.
A camera 25 is connected to and integrated in the edge frame
24. The picture frame 20 includes a network connection
module that connects over a wired and/or wireless network
to a social media server computer 26 and can automatically
load photos stored within one or more social media accounts
accessed through the server 26. The picture frame 20 further
includes an automated display module in combination with
the network connection module and adapted to automati-
cally change photos displayed on the digital display 22 to
photos from an electronic device and/or a social media
account of the viewer and/or one or more community
members, such as upon automatic detection with the camera
of'the viewer. The digital picture frame 20 desirably includes
a microphone 27 in combination with the automated display
module and/or network connection module, such as for
receiving spoken instructions from a viewer to change the
displayed photos.

[0055] The digital picture frame 20 further includes a
leveling device 28 connected to or otherwise integrated with
the frame 24. The leveling device 28 automatically detects
when the frame is not level. Proper positioning of the digital
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picture frame is important to achieving user satisfaction.
Auto detection of the positioning in comparison to the angle
of the displayed photograph illustrated can be achieved
using any of the image alignment or realignment techniques
known in the art. In embodiments of this invention, the
leveling device 28 can transmit or display corrective mea-
sures for physical correction.

[0056] Inanother embodiment of the invention, the digital
picture frame 20 is configured with a leveling device that
includes one or more motors 23, such as paired attached with
a corresponding wall bracket via gearing. The motors 23 can
be incorporated in a wall hanging mechanism as shown in
FIG. 1, or otherwise implemented with respect to a frame
stand. Upon detection of an unleveled viewing as deter-
mined by either the leveling device 28 or any other mecha-
nism, the dual motors 23 activate and automatically
mechanically operate as needed to level the digital picture
frame 20, such as a vertical adjustment on wall mounting
hardware, via the adjustable hanging mechanism or bracket.
[0057] The digital picture frame 20 includes an automated
display adjustment device in detection combination with the
camera 25. The automated display adjustment device auto-
matically detects frame environment and/or viewer position
using the camera 25 and automatically adjusts settings of the
digital display 22. Augmented with the camera 25, the
digital picture frame 20 supports a host of optional, addi-
tional capabilities. Using conventional, known in the art,
image processing techniques, enhancement of the picture
quality can be automatically made. For example, due to an
automatically detected viewing angle or environmental
brightness, picture lighting intensity and contrast can be
altered. That is, depending on conditions, the brightness and
contrast can be automatically modified to provide better
viewing. Additionally, depending on the distance and angle
of'the viewer, the size of the image can be enlarged, possibly
focusing on the center or content rich area of the picture.
Similarly, a close viewer may wish to have the photograph
or video in full scope, or maybe, even side-by-side with one
or more other, possibly related pictures or videos.

[0058] Inone embodiment, as shown in FIG. 1, the digital
picture frame 20 includes the capability to ‘daisy chain’ one
or more additional frames 20'. That is, all participating
frames can be connected so as to portray a single story, either
chronologically or thematically, allow for two viewers,
and/or provide a composite view of a single image. The
frame 20 can include a network connection 10, such as an
audio-video outlet and/or network outlet, to connect to a
corresponding inlet 12 of the second frame 20'". The network
connection between frames can be by wired connection
(e.g., HDMI cord or Ethernet cable) or wireless communi-
cation (e.g., Bluetooth or WiFi) The frame 20 can optionally
include a power output, such as outlet 14 to receive a power
cord 16 of the second frame 20', so as to require only a single
power source.

[0059] An embodiment of a digital picture frame 20
further includes multiple power options. In addition to
conventional outlet and battery options, the frame can
include at least one photoelectric cell. Inductive, or wireless,
charging can also be incorporated.

[0060] The digital picture frame 20 includes a facial
recognition module with any suitable facial recognition
software, in combination with the camera 25 and automated
display module. Face recognition software can be deployed
to automatically detect the identity of the viewer(s). It is also
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within the scope of this invention to identify the viewer via
the location or proximity of their personal electronic devices
such as but not limited to their mobile phones or tablets. By
identifying the viewer(s) the automated display module can
then specially target, namely select, prioritize, and/or order
the photos or videos displayed for the identified viewer.
[0061] Identifying the viewer enables a variety of novel
applications. In embodiments of this invention, a viewer
analysis module is combined with a facial recognition
module to determine, for example, one of mood or health of
the viewer upon detection of the viewer with the facial
recognition module. The automated display module can
augment a photo display on the digital display as a function
of the determined mood or heath of the viewer, such as by
showing photos to increase the viewer’s mood.

[0062] Longitudinal analysis of the viewer is possible.
Such analysis supports, for example, health commentary. By
analyzing the viewer’s face, comments such as, but not
limited to, “you seem to have gained weight”, “you look
tired”, or “you seem pale; do you feel well?” can be
announced to the viewer. Similarly, “mirror, mirror on the
wall” remarks such as “you look good today” can be stated,
potentially elevating the viewer’s mood. Displaying identi-
fied mood enhancing photographs, such as, for example,
ones that include far away loved ones can likewise be shown
to further elevate the viewer’s mood. Identification of mood
enhancing photographs can be automatically accomplished,
for example, via the recognition of a “smiling face” or
spoken words of the viewer when the picture was previously
shown, and tagging of the photo.

[0063] Viewer identification also enables photo selection
personalization. A viewer personalization module can be
operatively combined with the facial recognition module,
whereby the viewer personalization module automatically
identifies preferred photos or restricted photos as a function
of viewer information upon detection of the viewer with the
facial recognition module. Photos favored by the viewer
(e.g., grandchildren for the grandparent) can be selected, and
conversely photos containing, for example, ex-spouses or
in-laws can be repressed. Likewise, identifying viewer char-
acteristics, such as age, enables the limiting of photos
displayed. For example, children might not be shown photos
containing potentially inappropriate content, such as con-
taining nudity, or particular activities or individuals, such as
relatives that have recently passed away. Thus, it is within
the scope of this invention to limit or specifically select
photographs to be displayed based on relationships of the
viewer with individuals in the photographs, such as ex-
spouses; characteristics of individuals shown in the photo-
graphs, such as babies; characteristics of the viewer, such as
age; activities illustrated in the photographs, such as smok-
ing; locations displayed in photographs both physically
described (e.g., Chicago) or relatively described (e.g., view-
er’s place of residence); or based on any characteristics that
can be determined via image analysis or photograph meta-
data included. The filtration or selection of photographs
based on criteria is determined by settings that can be set.
[0064] Additional specialty settings are included. Such
setting place the frame in nightlight mode where only a dim
glow is illustrated; photo record mode to simply record all
in the line of vision; video chat mode with other devices; and
“stranger in the house” mode where only limited or stock
photos are shown to prevent the potential identification of
residents.
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[0065] The digital picture frame 20 can likewise be used
as a viewer assistant. Multiple ailments or conditions, such
as but not limited to Alzheimer’s, strokes, and dementia,
affect memory. Thus, the digital picture frame 20 can be
used to remind the viewer of the identity of family members
and friends as well as of occasions, locations, activities, etc.,
of relevance as the photos displayed are labeled both by
content and/or by metadata.

[0066] As previously discussed, the network connection
module connects over a network connection to the social
media server computer 26. It can likewise connect either
directly or indirectly to the mobile device 29' of any com-
munity member or interested party having an appropriately
configured device, such as digital picture frame application
specific software. The connection need not be within a
geographic proximity, and it is likewise within the scope of
this invention that a geographically remote connection is
supported via networks such as but not limited to as the
Internet.

[0067] The social media server computer 26 can be any
one or more computers that implement any suitable social
media platform, such as the MPSM platform and automated
learning steps described herein. The server computer 26 can
obtain or have access to photos and learn user or activity
information associated with each photo from, for example,
mobile devices 29 of a plurality of MPSM users or com-
munity members, such as according to methods described
herein. In embodiments of this invention, the automated
display module augments a photo display on the digital
display 22 as a function of photo metadata from the social
media account stored on the server computer 26. The photos
are automatically downloaded from the server 26 to the
digital frame 20 upon, for example, automated detection of
a corresponding viewer(s).

[0068] In embodiments of this invention, the photos can
be changed according to the learned bias of a viewer,
expressed and stored as part of a user profile at the server
computer 26 and/or the digital picture frame 20. The picture
frame 20, such as via the automated display module,
includes or obtains the viewer profile of the viewer upon
detection of the viewer via the camera. By establishing a
viewing profile for each known or expected viewer, e.g., if
a viewer is or has a community member, individual or group
user viewing preferences can be maintained. A profile can be
established using any one or more of the many known profile
techniques known in the art, including but not limited to,
asking the viewer, learning based on previous user selec-
tions, and/or correlations with previously automatically
learned, via MPSM methods herein, locations, activities,
and/or community member interactions.

[0069] In a preferred embodiment, viewer profiles are
automatically learned according to methods described
herein, and uploaded via an electronic device and/or the
social media account of a detected viewer and/or her or his
community members. The automated display module desir-
ably displays a slideshow of photos for a detected viewer
that is uploaded from: an electronic device of the viewer,
and/or a social media account of the viewer or one or more
social media community member of the viewer.

[0070] In the digital picture frame embodiments of this
invention pictures or videos displayed can be augmented
with the automatically learned and identified metadata cor-
responding to the pictures or videos. That is, the information
learned, captured and/or displayed identifies the location,
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activity, and community member involvement on a per
photo basis, indicating the with whom, where, when and
what was being done when the picture or video was taken as
well as any other associated metadata, such as the camera or
video equipment used to capture the photo or video. Slide-
show of photos for a viewer can be assembled and shown in
a display order automatically determined as a function of
photo profiling traits such as time (e.g., chronological order),
photo location, photo content (e.g., people or activity shown
in the photo), and/or community member presence at the
time/location that a photo was taken.

[0071] The invention includes a method of displaying
photos on a digital picture frame, such as shown in FIG. 1.
The digital picture frame is hung or set on a surface by a
user, for explanation purpose, named Susan. The picture
frame automatically determines with the camera when Susan
is viewing, or is the primary viewer of, the picture frame.
The picture frame automatically determines Susan’s profile
from her detection. In embodiments of this invention,
Susan’s viewer profile is loaded from Susan’s electronic
device and/or social media account, and may be supple-
mented by additional information gathered via the picture
frame itself, such as face recognition, account access infor-
mation, and/or manual entry (e.g., picture frame display
preferences). The viewer profile is desirably created and
continually updated automatically according to the auto-
mated learning methods described herein. The viewer profile
can include information such as, without limitation, family
information, community member information, and/or user
favorites (e.g., favorite locations, activities, colors, flowers,
animals, etc.), learned through the social media account.

[0072] When the camera and coordinated software deter-
mines Susan is viewing the picture frame, e.g., either
directly or merely in the vicinity, the picture frame auto-
matically displays photos shown on the digital display as a
function of the viewer profile information. The photos
displayed are automatically augmented or picked as a func-
tion of comparing photo metadata and the viewer profile. In
embodiments of this invention, the picture frame automati-
cally displays for Susan a slideshow of photos (still and/or
videos) relevant to Susan as a function of photo context. The
photo context can be selected from the time the photo was
taken (e.g., all photos from July 2015), photo location (e.g.,
all photos taken in Chicago), and/or photo content (e.g., all
photos of vacations or involving her sister and/or her friend
Mary). The photos can be imported primarily from her
electronic device and/or social media, and optionally supple-
mented from photos on a recordable medium of the frame
(e.g., hard drive or inserted flash drive or memory card) or
photos obtained from a third party web site.

[0073] It is within the scope of this invention to prompt the
user, possibly via any communication mechanism including
but not limited to text and voice commands, to determine the
exact wishes of the user. If the digital picture frame is
additionally equipped with a microphone 27 and corre-
sponding speech processing software, voice commands can
likewise be processed using any of the many known speech
processing systems. Susan can select a context, such as by
spoken instructions, to be display. As an example, Susan
may request all photos related to “college”, related to
“vacations”, including “family”, or including or relating to
a particular person. The digital picture frame will download
relevant photos for display from one or more electronic
devices and/or social media accounts, of Susan’s and/or a
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community member of Susan, that have context matching
the request. If Susan asks for pictures of her and her sister,
the pictures may include her sister or have been taken in the
presence of both her and her sister, such as a picture of the
Eiffel Tower taken during a trip with her sister to France. The
Eiffel Tower photo is identified by context metadata that
identifies that both Susan and her sister were present when
the photo was taken. The context information is desirably
automatically learned and stored with the picture in the
social media account of Susan, using the learning methods
described herein. Alternatively, the Eiffel Tower photo can
be part of the sister’s social media account, and because her
sister is a community member and has given sharing rights,
the social media server computer automatically shares the
photo to Susan’s digital picture frame. Desirably, any photo
relevant to Susan can be automatically shared from any of
Susan’s community members and automatically shown on
the picture frame display.

[0074] In one embodiment of this invention, the digital
picture frame accesses social media or her electronic device
without detailed instructions from Susan and loads and
sequences photos displayed on the digital display as a
function of profiling traits selected from chronological order,
photo location, photo activity, and/or community member.
Having automatically learned the location, activity, and
community member involvement on a per photo or video
basis using the method described herein, a “story telling”
capability is supported. That is, in storytelling, chronologi-
cal stories, optionally simultaneously displayed on a split
screen, are grouped by: purely time, namely in sequential
chronological ordering; location, namely a traversal of sites
on a location based trip; activity, namely in chronological
ordering of a given or similar set of activities; community
member involvement, namely a pictorial interaction with
community members, potentially segmented by particular
community member or members; or any other profiling
trait(s) of a recognized user that can be used to cluster or
segment photos for automatic story telling.

[0075] In one embodiment of this invention, Susan’s
friend Mary joins Susan in viewing the picture frame, either
directly or within a detectable vicinity of the picture frame.
The picture frame automatically detects the additional pres-
ence of Mary, automatically detecting her identity, automati-
cally obtains or loads Mary’s profile, and automatically
changes the photos displayed on the digital display to those
relevant to both Susan and Mary. The photos could be
obtained from Susan’s social media account(s) or personal
picture capture or storage electronic device but preferably,
the photos are obtained from both Susan’s and Mary’s social
media accounts and/or local personal picture capture or
storage electronic devices, e.g., mobile phones 29 and 29"
Desirably the photos from each of the two viewers are
shared activity photos; from activities shared by the two
friends. The frame 20 and/or server computer 26 automati-
cally determines shared activity photos of the two persons as
a function of the learned context information automatically
associated with the shared activity photos by the server
computer. As more people are automatically detected, pho-
tos from more accounts or devices can be automatically
added, and the photos automatically organized by context
such as photo location, a photo activity, and the present
community members. Options can be added on the social
media accounts to share or not share photos with community
members or their devices according to this invention.



US 2020/0089702 Al

[0076] In another embodiment, Mary and Susan each
simultaneously, or within some specified duration of time,
look at their respective digital picture frame 20 and 20', such
as linked as shown in FIG. 1 or network connected when
each frame in a different location (e.g., their respective
residences). Remote frames can communicate, via a net-
work, such as through server 26, and indicate to both Mary
and Susan, each at their respective frames 20 and 20', their
respective presence, potentially indicating when Mary and
Susan are both viewing or viewed a photograph from a
preselected set of photographs within the specified duration
of time. The duration of time can be defined in terms of a
specific time or as within a time interval commencing from
when either Mary or Susan viewed the given photograph
from within the preselected set. The frames 20 and 20' can
automatically or upon instruction coordinate so that the two
are viewing the same photos. Likewise the photos can be
augmented to included shared experiences, and be uploaded
from both of Mary and Susan’s linked devices 29 and 29'
and/or respective social media account.

[0077] In embodiments of this invention, photographs
from digital photo collections are provided to the frame in
multiple ways including but not limited to self-capture,
transmission from remote photograph capturing devices,
from other frames, and through server transmission. The
frame either receives photographs taken by other devices or
itself takes a photograph, if so configured. The digital photo
collection(s) from which photos can be obtained and sent to
the frame can be associated with one or more additional
viewers and/or digital picture frames, and/or any electronic
device of a community member of the viewer. This allows
for sending new photographs, such as from a mobile device
app, to a community member frame (e.g. sending grand-
mother’s frame today’s T-ball pictures).

[0078] Independent of the means by which a photograph is
obtained, at times, the main artifact within the photograph,
such as, for example, the face of a person in the picture, is
not properly aligned. As such, when displayed on the frame,
either the main artifact is misaligned, or potentially, is
removed all together. To mitigate potential misalignment,
the frame and method of this invention can include or
provide an automated smart cropping feature for automati-
cally cropping and aligning the photos to fit the digital
display of the frame.

[0079] For proper viewing, the frame or the server driving
the disclosed frame can automatically crop and/or realign
images. Without requiring user interaction, the server
executes cropping software that realigns an image for proper
display on the frame to ensure that the main artifact within
the image is automatically scaled and realigned to a given
aspect ratio (4:3 or 3:4 for example). The artifact may not be
a single thing or entity, and, for example, could be a group
such as two faces in the foreground close to each other or a
tight group of people in a family shot. An exemplary
non-limiting approach identifies the face areas and attempts
to align a corresponding area at either center to top-33% of
the image to be portrayed, depending on the size. Large
faces can be centered vertically whereas smaller faces can be
aligned in a top 33% of the display to show more of the
person’s body. Thus, when presented, the image is esoteri-
cally properly displayed.

[0080] Embodiments of this invention preferably also
include image filtering, either at the frame or server level.
Filtering can include removing images of faulty artifacts,
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such as, for example, low quality (blurry, etc.) images.
Artifacts of unlikely interest can also be filtered. For
example, photographs of pets containing faces are typically
of interest, however animal photographs without heads are
typically not of interest, and can be removed. The curator of
the photographs, such as the owner or viewer of the frame,
can additionally impose other image or content quality
constraints, Content constraints can span people, places,
artifacts, and actions; namely anything that can be recog-
nized automatically by any image, photograph, or document
processing techniques known in the art.

[0081] Embodiments of this invention enable the owner or
user of a frame to specify additional constraints on the
photographs displayed. Such as in the case of the photograph
curator, the frame owner too may designate content restric-
tions; for example, pornographic photographs can be pro-
hibited to display. Such constraining rules are defined and
incorporated into the filtering approach. Note that it is also
within the scope of this invention that the constraining rules
include but are not limited to lighting characteristics, scene
selections, number of individuals displayed, distance or
horizon specifications, or any other photograph character-
ization features.

[0082] The invention further includes receiver (displayed)
side based filtering where the filtering of content to display
to be defined by not only by the curator/owner of the
photographs but also the owner/user of the displaying frame.
In the case of multiple owners/users of a displaying frame,
the identity of the current viewer can be used to select the
filtering limitations imposed. It is also within the scope of
this invention that a default set of filtering limitations are
imposed should the viewer not be identified, multiple view-
ers be detected, or any other pre-specified set of conditions.
Constraints imposed on the quality of the photograph to be
displayed can be implemented, but also constraints that filter
based on the sender’s (photograph capturer’s) desires;
namely the sender imposed restrictions on the photographs
to be displayed on the receiving frame. The receiver, namely
the frame’s owner/user, also has the ability to limit the
photographs to display based on their image quality or on
their content.

[0083] The frame’s owner/user provides the sender access
to the frame. This access, without any receiver side filtering,
aside from image quality constraints, gives the sender con-
trol over the content to be sent and correspondingly dis-
played on the receiving frame. By allowing the receiver to
limit those photographs that are to be displayed, a greater
sense of comfort and security are provided to the frame’s
owner; hence, the frame’s owner is more likely to allow
additional senders to access the frame, and thus, the com-
munity associated with the given frame is likely to grow.
Receiver-side filtering rules can include, but are not limited
to: general content restrictions, such as but not limited to
restricting the display of nude photographs or photographs
where too many people are included; individual specific
restrictions, such as but not limited to restricting any pho-
tographs that include a previous spouse; or restrictions
relying on metadata constraints, such as, but not limited to,
restricting photographs taken prior to a certain date or taken
at a certain location.

[0084] FIG. 2 illustrates an embodiment of the invention
including receiver-side photo filtering. In FIG. 2, Susan is at
home with her digital picture frame 20. Susan’s daughter
Sally and Sally’s husband Bob are in a remote location,
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where Bob takes a picture of Sally on Bob’s mobile device
29. Bob is a community member with Susan (and both with
Sally), and Susan has set content constraints to allow pic-
tures of Sally taken by any community member to be
displayed on her frame 20. In embodiments of this inven-
tion, when Bob takes the picture of Sally, the picture of Sally
is automatically identified on device 29 and routed over a
network, such as via social media server computer 26, to
Susan’s frame 20 for display.

[0085] To route the picture to Susan, the content of the
digital photo is automatically identified, and any target
electronic device, such as Susan’s frame 20, that would
receive the photo also needs to be identified and matched to
the digital photo. The identified content is automatically
compared to content constraints of Susan’s frame 20 to
determine if the digital photo should be routed to Susan’s
frame 20. Likewise other community member devices 29'
can be similarly processed each time a photo is taken thereon
to determine which, if any, photo matches or meets Susan’s
content constraints and should be routed and displayed on
Susan’s frame 20. Thus Susan can automatically receive, for
example, photos of each family member automatically upon
the photos being taken. Susan can control the content and
quality of the photos, to exclude, as examples, photos taken
by community members of or including non-community
members, poorly ‘angled’ selfies, photos taken with or
through particular apps (e.g., Snapchat®), fuzzy, grainy or
poorly lit photos, or duplicate photos (e.g., photos taken
within a predetermined timeframe of each other). Photos not
meeting Susan’s content constraints are desirably not routed
to Susan’s frame 20'.

[0086] In embodiments of this invention, content identi-
fication and/or a routing decision is/are determined by a
content restriction filter. The content restriction filter can be
implemented via software coding stored and executed on,
referring to FIG. 2, the device 29, server 26, and/or frame 20.
In embodiments of this invention, the filter components can
be implemented in modules on more than one device. For
example, a photo quality filter module can be implemented
on the photo-taking device 29, to limit photos sent to the
server 26. The server can then perform content identification
on photos received, and route each photo to the target frame
for which the photo meets the content constraints. Photo
processing, such as cropping, aligning, scaling, enhance-
ment, and repetition filtering can be performed on the frame,
server, and/or mobile device, as needed.

[0087] The digital photo frame 20 can additionally detect
via the camera Susan’s physical response, for example a
body movement or facial expression, to the routed/displayed
photo, and an interest level grade based on the physical
response can be associated with the photo. The interest level
grade can be used to determine whether the digital photo is
replayed, or a frequency at which it is replayed. The interest
level grade can additionally be used to automatically update
the content constraints, such as if Susan indicates a low
interest to one or more photos of Sally with her tongue out,
or with Sally at a particular location (e.g., a bar). In
embodiments of this invention, the frame can display a
message or message indicator requesting the physical
response, for example so the frame can learn what photos to
display.

[0088] FIG. 2 further illustrates a second digital photo
frame 20' of Susan’s friend Mary, remote from the frame 20.
In an exemplary embodiment, Mary is a community member
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with Susan, Sally, and Bob, but Mary has not added/allowed
photos of Sally or Bob in the content constraints of frame
20". However, Mary loves Paris, and wishes to see all photos
related to Paris from her community members. If Bob’s
picture of Mary with mobile device 29 occurs in front of the
Eiffel Tower, then the content restriction filter module(s) will
allow the photo to route to Susan’s frame 20 because Sally
is present, and will also route the digital photo to Mary’s
frame 20" for including content related to Paris. In this way,
community members can learn of activities of other com-
munity members that are of particular interest, without
receiving every photo from the other community members.

[0089] The invention includes various standalone picture
frames. FIG. 3 shows a rear view of a picture frame 120
according to one embodiment of this invention. The picture
frame includes a housing 122 with a display (not shown) on
a first, front side, and a back panel 124 on an opposite second
side from the display. The back panel 124 includes an
asymmetrical nonplanar shape. As shown, the asymmetrical
nonplanar shape is an oblique pyramidal shape extending
outward, or away from the display side. The back panel 124
includes four irregular trapezoidal sections 126, each having
a different size and shape. The four irregular trapezoidal
sections 126 surround a stand attachment 130.

[0090] The stand attachment 130, and the corresponding
stand 132 when attached, are off-center on the back panel
124. As shown, the stand attachment 130 is centered
between the four irregular trapezoidal sections 126. The
stand 132 is a rotating stand, which rotates to allow the
frame 120 to stand in the portrait position or the landscape
position by rotating 90 degrees between two positions. The
stand 132 includes a circular element 134 that fits, such as
by a snap fit, within a circular recess 136 of the stand
attachment 130, to form a rotating joint. In embodiments of
this invention, a stop mechanism can be used to limit a
rotation of the stand 130 to 90 degrees. As shown, the stand
attachment 130 includes a rotation limiter 140 that, in
combination with a corresponding limiter element 142 on
the stand 132, does not allow the stand 132 to turn more than
necessary for the desired two positions.

[0091] The frame 120 includes a power port 150 for a
corresponding power cord. The power port 150 is desirably
within the stand attachment 130, and can be covered by the
stand 132. The power port 150 and corresponding connector
on the power cord are desirably each circular to allow the
connector to rotate within the power port when the stand 132
is rotated.

[0092] FIGS. 4A-D show a frame 120 and a rotating stand
132 according to one embodiment of this invention. In FIG.
4A, a power cord 155, having a 90-degree-angled connector
156, is attached to a power port in the stand attachment 130.
The stand 132 is attached over the power cord connector
156, as shown in FIG. 4B. FIG. 4B shows a horizontal or
landscape position. FIGS. 4C-D show the rotating stand 132
moving to allow the frame 120 to sit in the vertical or portrait
position of FIG. 4D. The stand 132 rotates to sit the frame
120 upon either of a pair of perpendicularly abutting frame
sides, without the need to remove the stand 132. The offset
position of the stand allows the stand to rotate and support
the frame with the desired lean in both positions. Various
sizes, shapes, and configurations are available for the back
panel, stand, and stand attachment of this invention, depend-
ing on need.
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[0093] FIG. 5 shows a picture frame 120 according to
another embodiment of this invention. The back panel 124
including an off-center rotatable stand 132, likewise over a
power cord 155. The picture frame 120 includes a hollow
mesh edge section 121 extending about the display and a
center portion of the back panel 124. The frame 120 includes
two touch bars 170, each disposed on a pair of perpendicu-
larly abutting frame sides. The touch bars 170 can control a
frame feature, such as being a slide that allows a user to
manually change a digital photo on the display. By sliding
a finger along the touch bar 170, the displayed photo is
likewise swiped from, or returned to, the display. The touch
bars can also be used for volume or brightness settings. The
touch bars 170 are on the two sides opposite the two sides
that the frame would sit on in the portrait and landscape
positions, respectively, such that one touch bar is always on
the top side of the frame.

[0094] The stand attachment of FIG. 5 can be a rotatable
joint as discussed above. Alternatively a slide mechanism,
such as shown in FIG. 6 can be used to allow the stand 132
to be removed from the stand attachment 130 and reposi-
tioned in the other 90 degree position. The stand attachment
132 an be an extension 134 with an upper ridge 136 that
extends around the extension 134. The stand 132 can include
a corresponding groove 138 to receive the ridge 136, in
either of the two desired stand positions. The user can slide
the stand 132 off the attachment 130 and slide the stand 132
back on with a 90 degree change of position. Other stand
attachment configurations that allow a 90 degree change of
position can also be used, depending on need.

[0095] FIGS. 7A-B shows a frame 120 according to
another embodiment of the invention. The frame 120
includes a wide edge 125 about the frame periphery that
allows the frame 120 to be upright in both positions without
a separate stand. The back panel 124 includes an asymmetri-
cal nonplanar shape and an off-center power port 150. The
back panel includes an oblique shape, of four irregular
trapezoidal sections 126, that is recessed into the housing.
The power port 150 is within the oblique pyramidal shape,
centered between the four irregular trapezoidal sections. The
frame 120 further includes two touch bars 170, with one of
the touch bars 170 on top in the landscape position of FIG.
7A, and the other touch bar 170 on top in the portrait
position of FIG. 7B.

[0096] A non-limiting embodiment of this invention con-
sists of at least one picture capture or storage electronic
device 29 communicating directly via a network or wired or
other wireless connection with the digital picture frame 20.
To support such interaction, the picture capture or storage
device 29 connects via the network to the digital picture
frame 20 and downloads the digital picture frame interaction
software to the device 29. Once installed, the application
software scans all the available pictures on the device. The
remaining process description is illustrated using a non-
limiting example based on face selection. It is likewise,
however, within the scope of this invention to select based
on objects other than faces including but not limited to
scenes, materials, and activities. A second device 29' (or
more) can likewise link to the frame upon being in connec-
tion proximity.

[0097] Once selected, all photos containing faces are clus-
tered by the application, either at the server or frame level.
Individual photographs can then be automatically filtered
based on features. Some of these features are quality related,
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e.g., red-eyes or blurred; some features are content related,
e.g., excluding certain activities, people, or locations. Those
photographs that remain selected can be tagged with addi-
tional metadata. Metadata includes all photograph generated
information, such as but not limited to location, time, or
weather, as well as derived data, such as but not limited to
cluster identity.

[0098] The invention can use clustering to form grouped
clusters according to photo content. The clustering is desir-
ably performed as a function of a common detected content
in the photos, such as things, places, activities, or combi-
nations thereof. The clustering of photos can be used for
determining a photo slideshow on the digital display of the
photos from a digital photo collection as a function of the
clustering. The grouped cluster can be integrated to a
slideshow as preferred images, or used to provide requested
slideshows, such as “show grandma”.

[0099] Embodiments of this invention include identity
clustering, such as by longitudinal facial clustering. Photo-
graphs are clustered not only in accordance to an individual
identity at a given time, namely at a given age, but the
disclosed longitudinal facial clustering clusters individuals
throughout their lifetime. Consider a collection of pictures
that span a prolonged period of time. In such a case, an
individual naturally ages, and creating a collage of that
particular individual necessitates accounting for their aging
process. The disclosed approach uses photograph metadata,
including but not limited to the date the photograph was
taken, to age the individuals to a common age using any of
the individual aging techniques known in the art. Once at a
common age, clustering is performed to group pictures of
the same individual.

[0100] FIGS. 8 and 9 illustrate a clustering of photos of
Queen Elizabeth. In one cluster (“Young Cluster”) are
photographs of the young Queen. Her age progression is
represented in various sub-clusters forming a photo chain to
a second cluster (“Old Cluster”). Note however that these
photographs are all of Queen Elizabeth, and as such, they are
all eventually clustered together (as represented by the
linking edges) to form a larger cluster. The sub-clusters can
be linked together by features that do not change as much
over time, such as eye distance, head shape, nose shape, etc.
Clusters according to this invention can be constantly
updated and adjusted, such as using new photos and/or other
new metadata.

[0101] An alternative or additional clustering technique
uses statistical models of metadata. Using metadata, such as,
but not limited to, location identification or date and time,
the likelihood of a given person being at a given location at
a given time is computed. Should photographs support such
a given likelihood, they too are potentially clustered.

[0102] Similarly, metadata can be used to prevent the
clustering of an unlikely set of photographs. For a non-
limiting example, image-processing techniques are some-
what inaccurate at recognizing and disambiguating children.
This can be particularly true for infants and young children.
Photo metadata that indicate when and where a photograph
was taken can be used to reduce or eliminate disambigua-
tion. For example, photographs of children taken at a close
time interval but at vastly separated geographical locations
are likely to be different individuals. Similarly, children of a
similar age but appearing in photographs taken far apart in
time are again likely to be different individuals.
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[0103] Clustering in additional embodiments of this
invention employs a logical two-phase approach. It is within
the scope of this invention that the “two phases™ are inte-
grated into a single phase, or are partitioned over a greater
number of phases. Initially, a cluster is formed using facial
recognition using any one or more of the many known in the
art clustering techniques. This phase clusters photographs of
individuals that closely resemble across all photographs.
However, should an individual modify their appearance
either intentionally, say but not limited to using a costume,
or unintentionally, say but not limited to a lopsided profile,
an erroneous separate cluster may result. Independent of
cause, the merging of clusters of the same individual is
needed. The second phase uses known image processing
techniques to extract features of photographs within the
given cluster. These features are used to represent the
cluster, say via a representative centroid. By averaging the
features across the photographs within the cluster, the effects
of minor variances in some of the features are diminished.
The centroids of all clusters are compared. If centroids of
differing clusters are sufficiently close, the photographs
within the close clusters are further examined. This further
examination includes but is not limited to the use of respec-
tive metadata. If still deemed similar, the clusters are
merged.

[0104] In another embodiment, the disclosed photograph
clustering approach combines clustering with classification.
Current clusters form the basis for inducing classification
models. These models, in turn, are used to assign currently
unassigned photographs to existing clusters if the similarity
measure score employed meets or exceeds the discrimina-
tive threshold. It is within the scope of this invention to
employ any of the many known in the art image similarity
measures.

[0105] In another embodiment, the linking of similar
photographs across frames or digital photo collections is
performed. Frame and/or mobile device photograph collec-
tions are maintained separately, however the submission of
pictures to a frame can constitute a community membership.
Within such a community, photographs of individuals por-
trayed might be common. In some embodiments of this
invention clusters of photographs across frames/collections
are compared and the server suggests to the owners of the
frames, as well as to those submitting pictures to the frames,
to send photographs of common individuals to frames that
already possess photographs of those individuals, but not
necessarily the identified photographs. Thus, photograph
sharing is fostered. It is also within the scope of this
invention to impose a threshold on the minimum number of
photographs that a particular individual must appear in a
remote frame or other digital photo collection prior to
suggesting that additional pictures of that individual be
routed to that remote frame.

[0106] Another embodiment clusters photographs based
on common detected objects. Exemplary objects include
artifacts (things, places, activities) and living beings (typi-
cally people and pets). Locations and activities can be
detected via metadata and individuals present can be
detected via facial recognition.

[0107] Photo data can be preprocessed on the photograph-
capturing device. The clustering and cropping approaches
described herein assume the availability of the data on a
server. However, given current computing capabilities on
the photograph capturing devices, such as but not limited to

Mar. 19, 2020

GPUs, significant preprocessing can immediately occur on
the actual device. In doing so, the bandwidth required to
transfer the photographs to the server is vastly reduced. In
embodiments of this invention, preprocessing includes, but
is not limited to: image quality detection and enhancement
(if photographs remain of poor quality then exclude); con-
tent filtering (for example, pornographic or chopped feature
images are excluded); and repetitive (same picture taken
multiple times, only highest of quality is sent).

[0108] Additionally, picture fingerprints (compressed or
very low resolution versions) can be generated on the
capturing device, and only the fingerprints are initially sent
to the server. If the server deems these pictures as desired,
based on any pre-established criteria, the server informs the
device, and the original pictures are transferred. Using such
an approach, only desired pictures are sent to the server,
again reducing the bandwidth involved in the transfer.
[0109] Cross capturing-device filtering can also be incor-
porated. Using picture fingerprints, devices can interact
directly among themselves to determine which photographs
to transfer to the server. For example, a set of community
members may wish to strictly share images of common
interest, and in embodiments of this invention the devices
can share fingerprints and automatically filter photographs
of similar nature. Thus, only one of the photographs, poten-
tially evaluated to be of the highest of quality among the
similar pictures, is transferred to the server, again reducing
the transfer bandwidth. Additionally, a voting procedure can
be imposed where only those picture with a sufficiently high
vote are transferred.

[0110] Likewise within the scope of this invention are
other criteria by which to select the photograph to transfer.
Non-limiting additional or alternative criteria include but are
not limited to the power availability or bandwidth capacity
of the capturing device. As an example, if a device has low
bandwidth capacity or is nearly out of power, another device
might be selected to send its version of a similar photograph.
[0111] Photographs are posted to frames for the pleasure
of the receiver, namely a viewer of the frame. In embodi-
ments of this invention, the frame provides the frame viewer
with the capability to provide feedback to the sender of the
photograph. Via a physical response, such as a hand gesture,
the viewer can send, if they so wish, an indication of the
degree of excitement or dissatisfaction with a given photo-
graph. Once the gesture is captured and interpreted, the
frame sends the server a message indicating the viewer’s
interest level in the photograph, which in turn, is stored and
applied at the server level and/or indicated to the sender of
the photograph. Such a feedback loop motivates the sending
device or collection to automatically send or not to send
similar additional photographs. Likewise using facial rec-
ognition, the frame can identify the viewer, and if desired,
tag the feedback with the viewer’s identity. Also the frame
can infer feedback expressed via facial expressions using
facial recognition. Similarly, other body movement gestures,
such as but not limited to the nodding or shaking of head
representing positive or negative feedback, respectively, can
be captured and treated as feedback.

[0112] The invention further includes ranking the photos
to be circulated on the frame, such as for the purpose of
automatically determining an order of presentation, a num-
ber of display repetitions, and/or a time period of display for
each of the photos as a function of the ranking. For any given
frame, the photographs sent to the frame are circulated. The
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ordering of presentation of photographs for a given frame
can be based on a ranking. In one ranking, similar photo-
graphs are clustered based on, for example, but not limited
to people, places, things, or activities. Photographs within
these clusters are then shown in succession or within a
predefined, or viewer set, separation of each other. In
another ranking application, feedback provided by the frame
viewer(s) is used to determine the ordering, with bias given
towards the more favorable photographs. In yet another
ranking application, photographs are presented in a random
order. In yet another ranking application, popular photo-
graphs, based on feedback, are repeated, possibly even
frequently. In yet another ranking application, all photo-
graphs are shown prior to any repetition. In yet another
ranking application, the time stamp of the photograph is
alternatively or additionally used for ranking. That is, a
chronologically ascending or descending order of photo-
graphs can be presented. In yet another ranking application,
photographs are displayed according to similar seasons or
dates within successive or separated years. In yet another
ranking application, a popular photograph is displayed lon-
ger prior to being replaced by its successor. In yet another
ranking application, the duration of display is the same for
all photographs. In yet another ranking application, photo-
graphs are clustered according to time slices, the number of
photographs within each time slice is computed, and pho-
tographs within popular time slices are shown more fre-
quently. It is within the scope of this invention to vary the
time slices significantly, whereby brief time slices with high
photograph counts tend to indicate great interest in the
shown event, location, or individuals. Lengthy time slices,
without loss of generality, can account for trips, seasons, or
any sustained activity or event. In yet another ranking
application, the viewer explicitly specifies the ordering and
duration of display. One skilled in the art recognizes that any
ranking rule known in the art can be imposed and that these
presented rankings serve only as non-limiting examples.
More so, multiple combinations of these and other ranking
schemes are likewise supported by this invention.

[0113] Another embodiment of this invention includes,
and the digital picture frame is implemented with, a method,
system, and/or apparatus, such as embodied in an MPSM or
other software application, that automatically determines
and shares a location, an activity, and/or photos of a user.
The application learns user activity over time, with the
learning based upon user locations and/or context. The
application can learn through automatically determining
activities at locations based upon known context information
and past context information for the location. The applica-
tion can tag photos for determining context relevancy for
showing on the digital picture frame, as discussed above.
The invention further includes energy saving location meth-
ods for the mobile device that can be used to more efficiently
allow the location and social media aspects of the invention
to be implemented on a mobile device. The method and
application can be used for any suitable function, such as a
safety and/or reminder serves, and is particularly useful for
use in social media applications and for generating photos
for display on the digital picture frame. The invention will
be described below with implementation in an MPSM
system, and particularly with an MPSM application that
learns user activity over time, with the learning based upon
user locations and/or context.
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[0114] The MPSM method and system of this invention is
mobile and positional in nature. Such systems, like many
other systems originally developed on one type of comput-
ing platform but migrated to another, operate not only on
mobile environments. That is, while MPSM implementa-
tions are targeted to primarily execute on mobile devices,
such as but not limited to smart-phones, tablets, and/or
laptops, they often support implementation for non-mobile
environments such as but not limited to desktops and
workstations, servers, and large scale compute farms and
cloud computing servers. The invention will be described
below with a mobile device, such as smart phone having cell
service, a GPS system, and access to the Internet via WiFi.

[0115] The MPSM method and system of this invention is
desirably executed or implemented on and/or through a
mobile device computing platform. Such computing plat-
forms generally include a processor, a recordable medium,
an input/output (I/O) device, and a network interface capable
of connecting either directly or indirectly to the Internet. The
mobile device executes over a networked environment, a
non-limiting example shown in FIG. 10. The mobile device
is connected, either directly or indirectly, using any of the
many techniques and technologies known in the art, over a
network, to back-end system or systems, itself/themselves
computing devices. The mobile device can connect with a
remote server, shown in FIG. 10 as server 38, to store and/or
access user or community information.

[0116] MPSM systems are used to support users remain-
ing socially aware of their community. That is, their primary
usage typically is to actively monitor the location and
activity of family members, friends, colleagues, and gener-
ally others within one’s community. Communities can be
partitioned into sub-communities where the union of the
sub-communities forms the user’s community. The sub-
communities may or may not overlap. The partitioning of
communities into sub-communities is beneficial in support-
ing specialized applications. For example, while a user
might have general interest in the location and activity of all
of their community members, they might be particularly
interested in the location and activity of those who might be
suddenly in need of assistance.

[0117] The creation of a community can include the issu-
ing of invitations. An invitation is a request by a user A of
another user B to allow the inviting user, user A, to track the
activities of the invited user, user B, and vice versa. If the
invited user accepts, the inviting and invited users form a
community.

[0118] A community is relevant to only that user which
formed it. That is, different users have different communi-
ties. A community is a grouping of invited (referred to as
remote) users by the inviting (referred to as local) user. A
local user can partition or merge a community, thus forming
a sub-community or a parent community, respectively. For
example, consider 5 users: Bob, Sam, Sally, Alice, and
Susan. Bob can invite Sam, Sally, and Alice, thus forming
his user community. Bob can likewise partition his commu-
nity into a sub-community consisting of only Sam and Sally.
Sally can invite Susan. Thus, Sally’s community would
include Bob (via his invitation) as well as Susan. If no
additional invites occurred, Sam’s and Alice’s respective
communities would only include Bob (each via Bob’s
invitation), while Susan’s community would only include
Sally (via Sally’s invitation).
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[0119] Providing users with the opportunity to expand
their communities in a convenient manner is advantageous.
Such expansion can seamlessly be accommodated by includ-
ing users listed in a user’s contact lists either as a whole or
selectively into their community. Contact lists include, but
are not limited to, users listed in a user’s local address book,
e-mail contact list, Twitter follow list, LinkedIn connections
list, and/or Facebook friends list. By incorporating users
listed in a user’s contact list, the user’s community is
expanded without effort. Note, however, that selected inclu-
sion can be supported; thus enabling community growth
without unnecessarily over-expanding the community. That
is, entries from the contact list can be included in their
entirety and the user can selectively remove those entries
which s/he wishes to be excluded from the community.
Similarly, entries from the contact list can be selectively
added.

[0120] Users are identified by their account identifier. To
use MPSM a user account is created. User accounts gener-
ally require a user login, which is a unique user identifier,
and a password or equivalent. After having created an
account, a user can log in. Initially, the local user does not
have a community. In embodiments of this invention, over
time, the method and application tracks the activities and
location of the local user. Should the local user establish a
community as aforementioned described, the community
members will likewise be tracked. Local users receive
notifications of the location and activities of their commu-
nity members. Once logged in, the local user can select to
activate or deactivate self and community tracking and
notification. If not overwritten, default settings are used.
[0121] Whenever logged in and tracking is enabled, a
user’s location and activity is tracked. That is, a user
periodically records their location and/or activity. Locations
are tagged by name. Names can be but are not limited to the
following schemes: physical (e.g., 123 Oak St.), absolute
(e.g., Acme Coffee), and/or relative (e.g., my work office), or
proximity (e.g., two miles from home). Activities are typi-
cally events. These events might be common to the entire
community such as: “drinking coffee,” “eating lunch,”
“sampling wine,” “working from home,” “commuting,” etc.,
to more specific to a local user such as “restoring car” or
“driving to lake home.” Multiple activities can occur simul-
taneously. Users can change their activities at any time.
[0122] Unless preloaded or derived from an external
source, such as but not limited to a location database,
initially, all locations and activities are unknown. Local
users must record all such location-activity combinations,
i.e., a local user must name or tag the location and the
associated activity. A list of activities common to the local
user’s community can be provided. This community activity
list can be ranked either arbitrarily (randomly), according to
most recently used, most frequently used, relevance to
location, alphabetically, etc. Eventually, an activity list spe-
cific to the local user is learned. This local user activity list
can be displayed to the local user either individually, along
with the community list, or merged with the community list.
Again, any of these lists can be ranked as previously
mentioned.

[0123] FIG. 10 illustrates a representative area 30 to
demonstrate a method of and application for locations and/or
activities of a user participating in a social networking
service. The area 30 is shown as a cellular communication
network including a plurality of cells 32 each disposed
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around a cellular communication antennae or base station
36. Within the area are a plurality of destinations each shown
as including a WiFi Internet connection. The local user has
one or more electronic devices, such as a mobile device that
communicates with a remote server 38 via the cellular
network and/or the WiFi connections. As will be appreciated
the methods and applications of this invention can operate
within any suitable size and configuration of the communi-
cation area, depending on what the user encounters.

[0124] Destination 40 is the home of the user. The user
commutes to office 42 for work on most business days. On
the way the user typically stops at the coffee shop 41. For
Iunch on most days, the user visits restaurant 43, but on
Wednesdays the user typically meets a second user for lunch
at restaurant 44.

[0125] At each destination 40-44, the user enters user
information about the destination. The application and com-
puter system that receives the user information automati-
cally associates the user information with the destination,
and stores the user information in a locations database, such
as on the device and/or at server 38. The destination desir-
ably is determined automatically and tagged with the user
information, such as a location name of the destination
and/or the user activity being performed at the destination.
For example, destination 40 can be tagged as “home” and
likely has numerous activities associated with it. The des-
tination 41, and any photos taken, can be tagged as its
establishment name “Acme Coffee” or simply “coffee shop”
and associated with the user activity of “buying coffee” or
“latte time.” The manually entered user information can then
be automatically shared to the user’s community in a social
networking service. Similar user information is received for
the other destinations 42-44. The user information desirably
includes any other information about the location or activity,
whether manually entered or automatically determined, such
as the time of the visit or activity. Some destinations, such
as home or work will likely have multiple user activities
over a period of time, such as “coffee break,” “meeting
time,” and/or “quitting time.”

[0126] The computer system receives user information
and associates the user information with the corresponding
destination, and any photos taken, for multiple visits to each
of the destinations 40-44. The computer system begins
learning the locations and user activities. In embodiments of
this invention, the user can be automatically prompted for
confirmation of the user information upon arriving at a
destination to confirm the location and/or user activity. For
example, the user can be provided with an automatically
generated list of previously entered user activities for the
destination upon arrival, thereby promoting efficient collec-
tion of information. The items on the list can be listed in an
order based upon a particular ranking, such as number of
times entered previously or based upon a context, such as
what activity is likely being performed at a particular time
of a particular day.

[0127] Over time, the computer system learns the user
information and begins automatically associating and iden-
tifying at least some user activities for corresponding loca-
tions and any photos taken. As will be appreciated, the
automatic identifying of activities at locations will likely
occur at different rates for different activities and locations,
with some locations having fewer activities and/or more
frequent visits than others. In preferred embodiments of this
invention, the system automatically shares the user infor-
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mation in a social networking service upon automatically
detecting further user arrivals at the destination. Photos
taken are likewise automatically tagged with the user infor-
mation. The automatic sharing of user locations and/or
activities desirably occurs upon the user’s arrival at the
location, or at a particular time at the location. As such the
invention includes an automatic detection of the user’s
arrival at a destination. The automatic sharing and photo
tagging desirably operates without user action and prior to
receiving any additional user information for the destination.
[0128] As an example, the user may typically purchase
lunch at destination 43, but on Wednesdays typically goes to
lunch with a friend or spouse at destination 44. The lunch
routines of the user, and particularly the Wednesday lunch
routine, can be learned by the system and automatically
shared to the user’s community upon the system automati-
cally determining arrival, without manually input from the
user. If the user is having lunch with a community member,
then the system can automatically determine that both users
are at the same location together to automatically recognize
and confirm the lunch activity, and proceed to automatically
share the information for both user’s to their respective
communities. If the user deviates from a routine, the system
can know this, and refrain from sharing the typical destina-
tion, by the mobile device detecting a different location than
the typical routine destination.

[0129] In embodiments of this invention, learning is
accomplished by any known machine learning, data mining,
and/or statistical techniques known in the art. Supervised,
semi-supervised, and/or unsupervised approaches can be
used, including, but not limited to Naive Bayes, Neural
Networks, Support Vector Machine, and/or Associating
Mining based techniques.

[0130] The MPSM method and system of this invention
desirably records all posted locations and activities.
Throughout use, the disclosed invention learns the corre-
sponding locations and the set of associated activities. More
so, via comments made by the local user and by the local
user’s communities, the importance of the activities can be
learned, such as for the prompting discussed above. Impor-
tance can be either local user or community biased. Addi-
tionally, importance can be biased by context. For example,
community members as a whole might prefer “eating steak,”
“eating pizza,” and “eating sushi,” in that respective order.
On the other hand, a local user might only eat sushi. Thus,
local user bias will yield “eating sushi” only, while com-
munity bias will suggest “eating steak,” “eating pizza,” and
“eating sushi,” in that respective order.

[0131] In embodiments of the MPSM method and system
of'this invention, locations are named according to a naming
convention. Regardless of the naming convention used, a
location is a physical geographical position. More so, physi-
cal geographic locations associate properties that can vary
with or be dependent on context, namely time and date
(hours, day of week, calendar date, etc.), users involved, and
their relationships to each other, etc. This context can affect
the associated location name or activity.

[0132] A common scheme that can be used to at least assist
in identifying a physical geographical location is via the use
of geocoding. Geocoding is the representation of a physical
location via the pairing of latitudinal and longitudinal coor-
dinates commonly referred to as a lat-long pair. Global
Positioning Systems (GPS) can also determine a physical
position coordinated via the triangulation of satellite trans-
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missions. Typically GPS devices derive lat-long pairs which
are made available to a variety of applications, often via map
displays. GPS economics, accuracy, and simplicity of use
resulted in their wide appeal and commercial success. Their
continuous use in mobile devices is problematic, however,
as they are energy intensive and rapidly drain the battery.
Thus, alternative means or approaches to detect locations are
desired.

[0133] Embodiments of the MPSM method and system of
this invention, as discussed above in FIG. 10, use or rely
upon cell coordinates. When mobile devices communicate
with a cell tower, they send their cell coordinates. These
coordinates are recorded by the cell provider and are typi-
cally not publicly known. The cell phone or, in this case, the
mobile device supporting the positional social media sys-
tem, however, is aware of their coordinates. Thus, the device
can store the cell coordinate position and automatically
associate that cell coordinate with the location name pro-
vided by the local user. Over time, a location database of cell
coordinate and named location pairs is created. The local
portion of the database favors the local user. The union of all
the local portions of the location database desirably consti-
tutes the name space of the entire MPSM system of this
invention. It is understood that any of the many database
management systems or storage schemes known in the art
can serve as the platform for this location database. Thus,
location names can be provided without the need to rely on
a global positioning system, reducing battery consumption.
Location data can additionally or alternatively be purchased
or otherwise provided by a third party.

[0134] An additional and/or alternative approach for auto-
matic location determination relies on WiFi triangulations.
Mobile devices can grow and maintain a database of known
open WiFi networks, for clarity we call this database an
Open-WiFi-Net database. Such mobile devices can use the
information stored or derived from the information stored in
the Open-WiFi-Net database to further refine the accuracy of
a location without the use of GPS. Via point triangulation,
when an Open-WiFi-Net database is available, the mobile
operating system uses not only the cell tower but also WiFi
triangulations to determine location. It is within the scope of
this invention to use either or both cell-phone and WiFi
triangulations to enhance location information in addition to
any other disclosed approach. The mobile device can use the
WiFi signal at a destination, such as destination 43, and
additionally or alternatively any detectable open WiFi signal
from a neighboring location, such as establishment 45 that
is adjacent destination 43.

[0135] Having created the location database, searching,
namely querying, the database uses the cell coordinate or the
location name. That is, a location name query takes a
location name as input and returns the corresponding cell
coordinate. A cell coordinate query takes a location name as
input and returns the corresponding location name. Note
that, multiple names can be attributed to a given cell
coordinate. That is, a local user might name a location using
multiple different names; different users can name same
locations using different names. Similarly, the same name
can be used for different cell coordinate locations. All names
corresponding to a given cell coordinate are returned. It is
within the scope of this invention to selectively return names
based on context, user, or community bias. Similarly, all cell
coordinates corresponding to a given name are returned.
Again, it is within the scope of this invention to selectively
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return coordinates based on context, user, or community
bias. Ranking of the results returned can, when desired, be
biased towards the local user.

[0136] A key concern for MPSM systems is collecting
location information. Clearly any location information avail-
able within the mobile device should be harnessed. Thus, if
GPS readings or any other location information is generated
by other device resident applications, these readings are
desirably recorded and utilized by the method and applica-
tion of this invention. However, reliance on strictly other
applications to obtain positional information is obviously
not realistic or possible.

[0137] In embodiments of the MPSM method and system
of this invention, positional information is obtained via the
use of geofences. A geofence is geographical boundary or
“fence” surrounding a positional reading. As these bound-
aries are radius based, geofences are generally circular.
Location transmission occurs whenever a handover of one
cell tower to another occurs and is expected but not guar-
anteed to occur once a geofence boundary is crossed. To
track location, periodic location transmissions are required.
Since location transmissions must be minimized to conserve
device energy, transmissions should only occur given geo-
graphical movement. Thus, crossing a geofence should
generate such a transmission. Unfortunately, as crossing a
geofence does not guarantee a location transmission,
increasing the likelihood of a transmission is necessary.
[0138] In contrast to the known uses that surround a
location with a single geofence, to increase the likelihood of
a location transmission during movement, embodiments of
this invention include surrounding a location geofence with
a plurality of geofences. In one embodiment of this inven-
tion, a method and system of tracking a user includes
determining a location of the mobile user, automatically
establishing a first geofence around the location, and auto-
matically establishing a plurality of additional geofences
around the first geofence, with each geofence including a
boundary. A location transmission is obtained by the mobile
device upon crossing a boundary of the first geofence or any
of the plurality of additional geofences. Multiple neighbor-
ing geofences are advantageous since they increase the
likelihood of a location transmission as their boundaries are
likewise likely to be crossed given movement.

[0139] FIG. 11 representatively illustrates a geofence 60
surrounding a current location 62. The geofence 60 is
surrounded by additional geofences 64, all within a given
cellular tower transmissions cell 65. Note that part of a
neighboring geofence 64' is not fully within the cell 65, and
hence, limits its benefits since a cell tower handoff by
movement into cell 65' will generate a location transmission.
[0140] Geofences are implemented as software processes.
Operating systems for mobile devices, such as but not
limited to iOS and Android, limit the number of processes
available to an application, and thus, the number of
geofences is bounded. However, this limit typically exceeds
the number of geofences generated using the approach
described above. Therefore, additional processes are avail-
able, and hence, additional geofences are possible.

[0141] To increase the likelihood of a location transmis-
sion given movement, in embodiments of the invention, the
remaining available processes implement static geofences. A
static geofence is not dynamically generated given a new
location as previously described. Rather, a static geofence is
one that is fixed and represents those locations that are likely
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to be crossed by a given user. That is, users are habitual and
frequent a limited set of locations often, for example but not
limited to, their home, office, or favorite wine or sushi bar.
By learning the frequent locations of users both individually
and system wide and setting static geofences at these loca-
tions, biasing by the individual user, the probability of a
location transmission is increased since additional geofences
are likely crossed.

[0142] More so, these repeated locations vary by city,
county, state, country, etc., as well as by other factors such
as but not limited to day and time. Geographical and
temporal presence can thus be used to vary the set of static
geofences for a given user. For example, the set of static
geofences for a given user will vary if the user is in
Washington, D.C. rather than in San Francisco, Calif. Simi-
larly, the set of static geofences for a given user will vary
depending on the day and time. For example, a user fre-
quents work on weekday mornings but frequents their
favorite bagel shop on Sunday mornings and their favorite
sushi bar on Thursday evenings.

[0143] Location transmissions suffer from a margin of
error. Thus, it is difficult to precisely pinpoint and tag a
location with a single transmission. Embodiments of this
invention include automatic refining of a location of a user
destination as a function of user routines, such as established
by several user visits to the destination. As time progresses
however, and a user frequents the same location multiple
times, multiple location transmissions for the same location
are recorded. In one embodiment of this invention, as
representatively shown in FIG. 12, by overlapping the
transmitted location along with its margin of error, a more
accurate location can be derived. The overlapping of loca-
tion transmissions for a given location 70 between streets 72
and within geofence 74, along with their margin of errors,
represented as circles 76, yields an accurate location place-
ment.

[0144] As shown in FIG. 12, location accuracy improves
as related data are collected. Related data, however, can, at
times, be somewhat erroneous (in terms of accuracy). A
non-limiting example is an entrance to a shopping mall.
Such an entrance is not necessarily at the center of the
complex. Regardless of the entrance displacement from the
center of the complex, the entrance location can still be used
to increase location accuracy of the mall complex since the
readings for the entrance are consistent. That is, for a given
user, given mobile device, given carrier, etc., such location
recordings remain consistent, all be it, slightly erroneous.
Thus, even dirty, namely potentially inaccurate, data can
result in correct location identification.

[0145] Additionally, having established a location, corre-
sponding lat-long pair coordinates can be reversed engi-
neered, namely mapped back onto, a place name. These
derived lat-long pair coordinates become yet an additional
information component that is used by a learning system to
better refine a mapping to a named place. Machine learning,
data mining, and statistical approaches that are supervised,
semi-supervised, or unsupervised can be used, as known in
the art, to cross-correlate all available location related data.
[0146] Once determined, the user information including
the location and/or the user activities are automatically
stored in a database. Embodiments of the MPSM method
and system of this invention include a computer server for
providing and implementing the tracking and/or social net-
working service of this invention. The computer server
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includes a location module to determine the user location
and/or a tagging module configured to correlate manually
entered user information to a user destination and a database
module configured to store user information including user
locations and user activities at the user locations. For social
media and photo sharing, the server further desirably
includes a communication module configured to automati-
cally share a user activity or photo in the social networking
service upon further user arrivals at a corresponding one of
the user or community locations. The server can also include
an association module configured to associate the user
activity with the corresponding user location and any photo
taken.

[0147] Since location transmissions are needed during
movement, the obvious question arises: when should the
transmissions cease? That is, the system must determine
when the user has arrived at a location to know when to
perform the automatic steps discussed above. As discussed
above, GPS systems are an energy drain on a mobile device,
particularly as the GPS remains on and linked with the
satellites to maintain location detection. Keeping a GPS
application operating is a drain on both the processor and the
battery of the mobile device. This invention provides a
method and executable application that conserves energy by
not continually running during use of the mobile device.
[0148] Embodiments of the MPSM method of this inven-
tion provide an automated method of tracking a mobile user
that includes providing a location module configured to
receive location transmissions, placing the location module
into a sleep mode, awakening the location module upon
receipt of a location transmission, and determining a loca-
tion with the location module. These placing, awakening,
and determining steps are repeated, thereby placing the
application into a sleep mode when not needed, thereby
reducing the drain on the mobile device. The application
goes into sleep mode when necessary or when desired, such
as when the application is not needed, e.g., during extended
movement or upon an arrival at a location. In embodiments
of the MPSM method and system of this invention, the
application can go into sleep mode whenever a time since
the device awakening exceeds a predetermined time alloca-
tion, or upon a determined rate of travel exceeding a
predetermined threshold, thereby indicating extended travel.
[0149] FIG. 13 illustrates one exemplary, and non-limit-
ing, method according to an embodiment of this invention to
automatically detect arrival at a destination. The method is
useful for tracking a user’s location for any of various
reasons, including, for example, for safety, to provide auto-
mated reminders, and/or to provide automated suggestions
to the user based upon the destination and/or surrounding
area. The method of FIG. 13 is particularly useful for
implementing the method and system discussed above, and
can be used to implement other applications and method to
provide energy savings compared to GPS location methods
in mobile devices.

[0150] FIG. 13 includes a flow chart 200 that includes
and/or represents three distinct situations, namely, an actual
arrival, rapid movement, and sporadic movement without an
actual arrival. Initially, the application is in sleep mode.
Sleep mode is a state when no processing, and hence no
energy consumption, takes place. Processing occurs once the
application is awoken. A location transmission, such as a cell
tower transmission or another application obtaining location
information, awakens the application in step 202. Since the
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application awakening occurs due to a location transmission,
the current location is known.

[0151] Once awakened, the application typically has a
maximum amount of time to complete its processing. This
limit, called time allotment, is set by the device operating
system. All processing must complete prior to exceeding the
time allotment. Ideally, the application should relinquish the
processing flag back to the device operating system before
the operating system forcefully removes the application
from its active queue. Voluntarily terminating an applica-
tion, namely returning it to the sleep mode, rather than
having it forcefully terminated by the host operating system,
is consider good citizenship. In step 204, the application
initializes two timers, namely, a timer count representing the
duration of time the process has executed since last awak-
ening, and a stationary count representing the duration of
time since the last detected device movement.

[0152] As time progresses and the process executes, the
timer count is incremented in step 206. In one embodiment
of this invention, whenever the application processing time
exceeds the operating system time allocation (208—YES
branch), the application is voluntarily placed in sleep mode
205. Note that the time allocation threshold is not necessary,
but set to support good citizenship.

[0153] Assuming that the time limit has not been reached
(208—NO branch), the application waits for t time units in
step 210. After waiting t time units, new current location
data are obtained is step 212 and stored locally on the device
in step 214. In step 216, the current location is compared to
the previously known location. If the two locations differ
(216—NO branch), the rate of travel is computed in 218. If
the rate of travel exceeds a threshold (220—YES branch),
the process is desirably and voluntarily placed in sleep mode
222. Rapid travel is unlikely to result in an immediate or
near term arrival; thus, checking locations while moving
rapidly unnecessarily uses device energy. Eventually, the
application process is awoken with the device moving at a
slower rate. At that time, location checking is needed as an
arrival might soon occur. If or when the rate of travel is slow
(220—NO branch), movement is noted in step 224, and the
loop is repeated commencing with the indication that addi-
tional processing time has elapsed in step 206.

[0154] Thus far, the arrival detection process has been
voluntarily placed in sleep mode either due to having
exceeded the self-imposed processing allotment quota
which is desirably set just slightly below the operating
system’s time limit that leads to the removal of the appli-
cation from the active queue (208—YES branch) or having
travelled too rapidly (220—YES branch). Slow travel has
resulted in simply recording the locations traveled, noting
the movement exists in step 224, and awaiting either arrival
or process termination.

[0155] Arrival is determined when the same location is
detected for a sufficient duration of time. That is, an arrival
is potentially determined when the location remains the
same (216—YES branch). The stationary detection count is
then incremented in step 226. If the stationary threshold is
not yet exceeded (228—NO branch), the application waits
for t time units in step 210, and the current location is
obtained in step 212 and stored locally in step 214. A
sufficient and predetermined duration at the same location
eventually surpass the arrival detection threshold (228—
YES Branch).
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[0156] Once arrival is determined, arrival is declared in
step 230, all data regarding the prior locations visited and
stored locally are compressed and sent to the back end
system supporting the application in step 232. A new loca-
tion checkpoint is established in step 234, and the process is
placed in sleep mode 236. From the sleep modes, the process
of FIG. 13 repeats upon a known location.

[0157] Compression of location data is typically per-
formed prior to local device to back-end system transmis-
sion as often the location data many not be needed at the
back end. Location data may not be needed in cases, for
example but not limited, during rapid travel. Although
exemplified as having data compression occur prior to the
sending of the data to the back-end, it is within the scope of
this invention to compress location data prior to storing them
locally.

[0158] All parameters described above for FIG. 13, for
example t (for the time units), timer count, etc., are system
and device dependent. Experimentation with and fine tuning
of these and other parameters is within the scope of this
invention. Also within the scope of this invention is the
tuning of these and other parameters via the use of machine
learning, data mining, and statistical approaches; supervised,
semi-supervised, and unsupervised approaches can be used.
[0159] As discussed above, once the user has arrived at a
destination, the location identification, user activities at the
location, and/or any proximate third party members of the
user’s community are determined, if not already known. In
this way, the devices automatically continually determine
locations which can be used to identify any establishments
and/or any community members at or within proximity to
the location.

[0160] User activities are actions or events. Example user
activities include but are not limited to “drinking wine,”
“flying,” “reading,” “attending conference,” or “commut-
ing.” Users specify a particular user activity either by
selecting from a provided list or by entering a different user
activity. As discussed above, the provided list is generated
by storing all previously entered user activities from all
systems users but biasing the ranking of the provided
activities based on context, the local user, their community,
or a combination thereof.

[0161] All location and user activity pairs are stored in a
database correlating the location with the activity. Any of the
many database management systems or storage schemes
known in the art can serve as the platform for this location-
activity database. Furthermore, it is well understood in the
art that the location-activity database can store many addi-
tional features. For example, the user identity and date and
time of the pair are recorded.

[0162] Over time, the database grows and contains a
sufficient number of pairs to support mining. The volume of
data needed to mine correlations is dependent on the mining
algorithm deployed and the level of accuracy needed. As
known in the art, there are many machine learning, data
mining, and statistical approaches to support mining. By
using any of the many available such approaches, either
individually or in combination, a local user activity prefer-
ence per location is learned. Example learning approaches
include supervised, semi-supervised, and unsupervised
approaches including but not limited to Naive Bayes, Neural
Networks, Support Vector Machine, and Associating Mining
based techniques. The use of proprietary mining techniques
is likewise within the scope of this invention. Once local
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user preference is learned, this preference is used to bias the
aforementioned provided user activity list.

[0163] There are many approaches to identify locations.
Automated location identification is accomplished by peri-
odic checking of the current location. Periodicity of check-
ing depends on, for example, the method used to determine
the location, the desired frequency of reporting, recording,
and notification, and the resources available to support the
checking. Other periodicity determination approaches
known in the art can likewise be used. One approach to
automate location identification is the periodic determina-
tion of lat-long pairs via the use of a GPS device. An online
service or a locally resident database can be used to correlate
the GPS readings with locations. A preferred embodiment of
this invention uses the aforementioned location database.
Whenever a transmission to a connected cell tower is made,
the cell coordinates of the transmitting device are used as a
search query against the location database. If a match is
detected, that location is identified. Another preferred
embodiment detects locations upon the crossing of geofence
boundaries as previously discussed. Note that both dynami-
cally determined geofence boundaries and static geofence
boundaries detect a location. Yet another preferred embodi-
ment detects locations by capitalizing on location transmis-
sions generated by any other application operating on the
mobile device requesting location information.

[0164] In embodiments of the MPSM method and system
of'this invention, local users, unless disabled by a local user,
can be provided with automated notifications for themselves
and for their community members. These notifications
describe locations, activities, or correlated locations and
activities for themselves and their community members. For
example, unless disabled by the user, any time a user arrives
at a new location, the local user and their communities can
be notified of the user’s new location. Automated location
detection and notification, unless disabled, occurs without
requiring a local user prompt.

[0165] Similarly, activity notification can be automated.
Once a user arrives at a location, a set of activities previously
occurring at that location is shared with the community or
provided to the local user for information or sharing. If the
user chooses to confirm at least one of these past activities,
both the local user and their respective community members
are notified of this at least one activity, and any photo taken
is automatically tagged with the context information.
[0166] In another embodiment of this invention, auto-
mated notification involves shared experiences. A shared
experience is one that associates multiple users. These
associations can be passive or active. A passive association
is strictly informative in nature while an active association
requests an action. Non-limiting examples of passive shared
experiences based on locations include: “User A is at User
A's office, as is User B” and “User A is at home as is User
C.” Note that the first example involves multiple users at the
same physical location, namely User A's office, while the
second example involves multiple users at the same relative
locations, namely their homes, but at different physical
locations.

[0167] Similarly, passive shared experience notifications
can be based on user activity. Non-limiting examples of
passive shared experiences based on activity include: “User
A is eating lunch as is User B” and “User A is participating
in her favorite sport as is User B.” Note that the first example
involves multiple users participating in the same activity,
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namely eating lunch, while the second example involves
multiple users involved in similar nature of activities,
namely participating in their own favorite sport, which can
be different actual activities, namely racquetball and swim-
ming. In both passive shared experiences based on location
and on activity, known in the art machine learning, data
mining, and statistical approaches that are supervised, semi-
supervised, or unsupervised approaches can be used to
correlate relative locations and activities to physical loca-
tions and activities.

[0168] Other shared experiences can prompt for action,
and are thus considered active. A non-limiting example of an
active shared experience prompting for action includes:
“User A posted a picture when at Penn Station; you are now
at Penn Station; please post a better picture?”” Thus, active
shared experiences request the user to actively react. As
above, active shared experiences can be location or activity
based and can be absolute or relative. Note that it is likewise
within the scope of this invention that individual user
notifications be active and passive, in a similar manner as
described above. However, the correlation of locations and
activities both for passive and active are based strictly on the
current, past, or projected expected activities of the indi-
vidual user rather than those of multiple users.

[0169] Typically, only changed locations and activities are
notified. That is, a location or activity is not typically
repeatedly identified. However, a local user can request
repetitive notifications based on any triggering condition
known in the art.

[0170] Local users do not always remember to indicate a
new location name or confirm which of the possible sug-
gested name or names the system indicated for the given the
location. As such, it is at times advantageous to prompt the
local user for information. However, overly aggressive
prompting might annoy the user. In embodiments of this
invention, the application non-invasively prompts the user
upon detecting an unknown location for the given local user.
To avoid annoyance, prompting is repeated only rarely, say
twice; the number of repeated prompts can be set as a
parameter. Similarly, to provide a sense of comfort, if the
back-end system recognizes the location based on the local
user’s community members’ naming schemes, it prompts
the local user with guiding messages, for example but not
limited to “Many of your community members call this
location The Tasting Room™.

[0171] Identification of activities associated with a given
location or a given community member can be additionally
or alternatively automatically inferred in multiple ways. In
embodiments of this invention, the computer system can
automatically determine a positional destination of a user,
such as by using a mobile device discussed herein, and
automatically deduce as user information a location type
and/or user activity of the positional destination. The user
information can be deduced, at least in part, based upon the
destination context. Exemplary context information
includes, without limitation, time-dependent information
(e.g., what time of day is it?), community information (e.g.,
who is also there?), and/or third-party information about the
positional destination. This method, tied with automatic
sharing of the user information in a social networking
service, can provide a partially or fully automated process
for determining user location and activity, and tagging
photos taken with the context information.
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[0172] In one embodiment of the MPSM method and
system of this invention, the automatic deducing of the user
information is based upon known or learned user routine. As
discussed above, local users typically follow standard rou-
tines. Some routines are daily, weekly, monthly, etc. Other
routines are context dependent. Regardless of the nature of
the routine, learning via any of the many statistical, machine
learning, data mining, or business analytical techniques
known in the art, enables predictive behavior and automated
activity and location suggestion. For example, but not lim-
ited to, if a local user always goes out to lunch at noon on
every weekday, then if an unknown location is detected on
a Tuesday at noon, then the application can suggest that this
unknown location is likely a restaurant and the activity is
likely eating lunch. Similarly, routine identification enables
the prevention of transmissions both positional and infor-
mational. For example, but not limited to, if a local user
always goes to sleep at midnight on Sunday through Thurs-
day and awakens at 7:00 am the following day, then energy
can be saved if the application voluntarily places itself in
sleep mode during the hours that the local user is known to
be sleeping. Additionally, routines can involve a sequence of
activities and locations. A non-limiting example of a
sequence of activities includes: On weekdays, Eric arrives at
his office at 8:00 am, drinks coffee at 10:00, develops
software from 11:00 am until 5:00 pm, commutes home at
5:30, and finally, arrives at home at 6:00 pm.

[0173] Another location and/or activity deduction
approach is by association. The automated deducing can
include automatically associating a user with a second user
at a positional destination. If the second user’s location
and/or second user’s activity is known, then the system can
automatically infer the location type and/or user activity of
the first user from the second user location and/or activity.
Consider a previous known event such as: “Community
member Sally swimming at the Somerset pool”, assuming
that the Somerset pool location was previously identified. As
an example of automatically determining a current activity
of community user Sam, the system identifies through
location determination that Sam is currently at the same
location as Sally, and also that Sally is currently at the
Somerset pool. From this information, possible automati-
cally postulated associations and activities are: “Sam is at
the Somerset pool”, “Sally is swimming”, and “Sam is
swimming”. Thus, it is possible to infer an activity for a
community member from association with another commu-
nity member. It is within the scope of this invention to use
any logical inference methods known in the art to generate
plausible associations. It is also within the scope of this
invention to obtain confirmation of the plausible postulated
activity by the community member, in this case Sam, by
asking either Sam or Sally or by any other means known in
the art.

[0174] Desirably the computer system operating the
MPSM automatically stores past user information, including
past location type and/or user activity of the positional
destinations of all users. User information for future visits to
repeat positional destinations can be automatically deduced
as a function of the stored past location type and/or user
activity of the positional destination. In embodiments of this
invention, the system can rely on recorded previous activi-
ties of a user, a community member, or any system user at
a given location to postulate on a user’s activity at a given
location. Past context information for past visits to the
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positional destination by the user and/or community mem-
bers of the user can be compared to a current context of the
user’s visit to the positional destination to deduce the user
information. In one embodiment, the system can reduce
possible location types and/or user activities as a function of
the past location type and/or user activity of the positional
destination.

[0175] As an example, at a given Location A, users
previously studied, talked, ate, and drank. Thus, if a user’s
positional destination is detected as at Location A, then
plausible activities postulated can be studying, talking, eat-
ing, and drinking. More so, if the given user’s community
members only previously talked, ate, and drank, it is with a
higher probability to postulate that the given user is talking,
eating, and drinking rather than studying. Furthermore, if the
given user visited Location A previously, but only talked and
drank, then an even higher probability is that the user is
currently talking and drinking rather than eating and study-
ing. It is within the scope of this invention to postulate some
or all of the previously detected activities of a given loca-
tion. More so, it is within the scope of this invention to rank
order the activity suggestions according to the relevance of
the previously visiting users to the given current user. As
previously described, the system can request confirmation of
suggested activities through the user’s mobile device.

[0176] The system can additionally or alternatively reduce
possible location types and/or user activities as a function of
the past location type and/or user activity of the positional
destination as a function of the time of day. The system can
rank possible location types and/or user activities of the
positional destination based upon known past time periods
corresponding to the time of day of the current user visit. For
example, again given Location A, if previous visiting users
were recorded to study one or more times during the
intervals: 3:00-4:30 PM and 7:30-9:00 PM, and to drink one
or more times during the intervals: 4:00-7:00 PM and 8:30
PM-2:00 AM, then a current visiting user at Location A at
3:15 PM is likely studying, at 4:15 PM is likely to be either
studying or drinking, and at 1:00 AM is likely to be drinking.
More so, if the given user’s community members only
studied between 3:15-4:30 PM then it is with a higher
probability to postulate that the given user is studying rather
than drinking at 4:15 PM. Furthermore, if the given user
visited Location A previously but only studied, then an even
higher probability is that the user when at Location A is
studying. It is within the scope of this invention to postulate
some or all of the previously detected activities of a given
location. More so, it is within the scope of this invention to
rank order the activity suggestions according to the rel-
evance of the previously visiting users to the given current
user. As previously described, the system can request con-
firmation of suggested activities through the user’s mobile
device.

[0177] In embodiments of this invention, time context
alone can be used to postulate activities. For example, if
most days, a user is recorded to be drinking coffee between
9:00-10:00 AM, then, without contradictory information, a
plausible activity postulate is that at 9:35, the user’s activity
is drinking coffee. Again, as previously disclosed, it is within
the scope of this invention to rank order the postulated
activity suggestions according to the relevance of the pre-
vious users to the given current user and/or to obtain
confirmation of suggested activities.
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[0178] Additionally, it is also within the scope of this
invention to rank order the time postulates based on fre-
quency of occurrence within the time interval. This rank
ordering applies to both location based and location inde-
pendent time based postulates. For example, if in the interval
4:00-4:30 PM, community members studied 25 times but
drank 5 times then, at 4:15, it is with a higher probability to
postulate that the given user is studying rather than drinking.
[0179] In embodiments of the MPSM method and system
of this invention, the system can search and/or use, if
available, external, third party information about the posi-
tional destination for postulating activities for a given loca-
tion. For example, third party vendors might provide, either
free of charge or for a fee, activity information for a given
site. Consider a marketing website of a centralized homep-
age for a grocery store chain. Such websites are likely to
contain addresses of many or all of the associated stores.
Since these stores all support shopping, an activity associ-
ated with these locations is shopping. Similar information
can be derived or purchased from other sources such as but
not limited to commercial information repositories. Addi-
tionally, maps can be parsed. Given a location of a road, an
activity of that location is likely to be driving. Various and
alternative third party information gathering approaches and
their incorporation into activity classification and postula-
tion can be incorporated into the method and system of this
invention.

[0180] Suggested activity information, particularly but not
limited to information obtained or derived from third party
vendors, might be additive or might be contradictory. Thus,
combining or reconciling potential activities is needed. The
use of voting schemes, biased based on credibility of the
source or on frequency, such as majority, or other known
techniques, can be incorporated in the method and system of
this invention. Note that differing suggested plausible activi-
ties may additive or may be contradictory. The use of
techniques such as, but not limited to, conflict resolution
methods, ontology determination, and clustering, etc., can
be incorporated to recognize potential conflicts and to
expand classification is within the scope of this invention.

[0181] Additionally, the classification of plausible activi-
ties based on activities occurring in the surrounding vicinity
is likewise within the scope of this invention. For example,
consider an unknown location adjacent to two known loca-
tions, such as, but not limited to, two neighboring stores or
two neighboring beaches. For the neighboring stores, known
activities might include shopping and strolling, while for the
neighboring beaches, known activities might include sun-
bathing and swimming. Given location proximity, it is
within the scope of this invention to suggest a user’s activity
at the unknown location to be either shopping and strolling
or sunbathing and swimming, respectively. Confirmation
can always be obtained for suggested activities and to bias
suggested activities based on user familiarity and frequency
of occurrence.

[0182] In embodiments of the MPSM method and system
of this invention, local users can opt to delay their notifi-
cations. That is, once a location is visited or an activity
occurs, a local user can opt to have the notification of the
location or activity be delayed by some period of time.
Delaying a notification provides the local user with the
ability to notify their community of the location visit or
activity occurrence, but still provides the local user time to
progress to the next location or activity. As discussed above,
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users can also choose to automatically share or not share
photos taken with the digital picture frames of this invention.
[0183] Notifications can be complemented with correla-
tions with other community members. That is, both the local
user and their respective community can be automatically
notified with a comparison. A comparison, for example but
not limited to, can identify other community members
having previously conducted a specific activity or having
visited a given location previously. Comparisons are made
by checking other community member locations and activi-
ties against those of the local user. Checking is performed
via a search of the location-activity database. If a match
exists within a specified or predetermined period of time, a
comparison notification is made automatically. The period of
time can be arbitrarily set or can follow some logical time
quantum such as hour, day, week, etc.

[0184] Locations and activities are known by name. How-
ever, in addition to a name, locations and activities can have
associated personal labels. Labeling locations and activities
can detail familiarity to the location and activity. User labels
for locations can be surrogate names, for example, “favorite
city” for Chicago, can be songs or sound waves, for example
song words “my kind of town, Chicago is” for Chicago, can
be a picture, for example “the Water Tower” for Chicago,
can be a video, for example “a panoramic view of the
Chicago skyline” for Chicago, or any combination of these
and other multimedia tags supported by the local device.
Similarly, user labels can exist for activities. For example,
“favorite vice” for drinking wine, or it can be a song or
sound wave, for example the song words “a bottle of red” for
drinking wine, or it can be a picture, for example, a wine
bottle picture for drinking wine, or it can be a video, for
example “a panoramic view of a vineyard” for drinking
wine, or any combination of these and other multimedia
tagging labels supported by the local device.

[0185] In embodiments of the MPSM method and system
of this invention, local users and community members can
comment on their own and each other’s locations and
activities. Comments can take any of the many multimedia
forms provided by the local device. These include, but are
not limited to, text, sound, pictures, videos, or any combi-
nation thereof Multiple comments can be made by the local
user, their community, or combination thereof In addition to
stating their opinions (commenting), community members
can prompt for clarification. That is, by issuing “what”
comments, community members request additional infor-
mation on the posted locations and activities. Additionally,
user can “like” their own and each other’s locations and
activities. By “liking” a location or activity, community
members express their satisfaction of their respective com-
munity members’ presence in terms of location and activity.
Multiple community members as well as the local user can
“like” a location and activity.

[0186] The MPSM method and systems of this invention
can track vast data on both the local user and their respective
community members. These data cover, including but not
limited to, locations, activities, and also individuals both
who are system users and those who are not. These data can
be stored and summarized. A summary of the local user and
community member locations, activities, time durations
involved in each of these locations and activities, individuals
who they encountered, etc., can be computed and presented
to the user. This summarization can range from simple
statistical aggregation to advanced correlations as derived by
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any of the many, both individually and combined, machine
learning, data mining, business analytics, and statistical
techniques known in the art.

[0187] Information that can be aggregated or derived can
answer, exemplary but not limiting, questions such as: how
much time a local user spent doing things, such as, working
at home, working out, walking the dog, commuting to
work?; how much time a particular community member
spent doing things, such as, working at home, working out,
walking the dog, commuting to work? (Note that the infor-
mation derived for the community member is based strictly
on the information that that particular community member
chose to share.); who are the five most common individuals
that a particular user interacts with?; what is the likelihood
that after seeing a particular user, the given local user would
see a particular different individual?; which activities and
locations are most closely associated with each other and
when are they most likely to occur?; which three users
among a given community are most likely to visit a par-
ticular location together?

[0188] Local users can be provided with summaries of
their locations, durations at these locations, and activities at
these locations. Furthermore, at the discretion of the local
user, these summaries are made available to their commu-
nity members.

[0189] The system can also generate and maintain both
aggregation and derived information. This information can
be used to optimize suggestions to avoid obstacles, for
example, but not limited to preferred routing of commuting
path, promoted target advertising, for example but not
limited to location of nearby ice cream store for those users
who frequently record “eating ice cream” as an activity, and
a host of other informational services known in the art.

[0190] The following examples illustrate, without limita-
tion, the above discussed data capturing, storing, analyzing,
mining, and presenting MPSM functionalities of this inven-
tion. It is to be understood that all changes that come within
the spirit of the invention are desired to be protected and thus
the invention is not to be construed as limited by these
examples.

[0191] FIG. 14 illustrates a location summary of an indi-
vidual user. As shown, two boxes are presented. The top box
is a summary of where and how a user spent their last two
weekend days, while the bottom box provides a summary of
where and how a user spent their last five weekday days. As
shown, in both cases, the duration of time spent in a given
location is listed. For example, looking at the top window,
the user spent about 9 hours in Georgetown in Washington
and about 1 hour in O’Hare in Chicago during the last two
weekend days. The user was obviously on travel as the user
spent less than a minute at home during the weekend.

[0192] FIG. 15 illustrates a user’s transit summary, which
is a summary of the user’s transit characterized by speed,
namely slow, medium, and fast travel, and when, where, and
for how long did this travel occur, namely, duration and
initial and terminating locations. The average speed is
likewise noted. For example, the user traveled fast from
Denver airport to home, a distance of 964.57 miles at an
average speed of 291.29 MPH, and it took roughly 3 hours.

[0193] FIG. 16 illustrates a user’s own activity summary.
That is, a summary of the user’s weekly activity is provided
that includes the frequency of and percentage and absolute
time involved in the activity over the past week. For



US 2020/0089702 Al

example, the user was at the Four Seasons twice within the
week for 3.4% of their reported time or about 4 hours.

[0194] FIG. 17 illustrates a user’s time summary in com-
parison to their friends. The summary of the user’s time
breakdown is made in comparison to others within their
community. For example, the percentage of time the user
spent at home as compared to that of their friends is roughly
14% (0.14x) versus in transit which is 1.53 times as much.

[0195] FIG. 18 illustrates a summary of a user’s activities
shared with others. The summary of the user’s activities is
shown providing an indication of the amount of time and
activities jointly experienced. For example, the user jointly
had sushi with and visited Opbhir at his home. Also indicated
in the bottom portion of the frame are the names of one’s
community members that the user did not see (top listing) or
interacted with (bottom listing) in the past week.

[0196] FIGS. 19 and 20 illustrate views presented to the
user of a quantified together board and of a quantified
individual board, respectively. FIGS. 19 and 20 represent
information in a more pleasing form for presenting to the
user. FIG. 19 summarizes time spent and activities experi-
enced together. For example, two users spent 73 hours
together this week eating, working, and running. The last
time they had drinks together was two weeks ago (bottom
right boxes). The last time they were together was 3 days ago
(top left box). FIG. 20 summarizes a user’s week in review.
The week in review highlights the main activities and
locations (top half). Likewise summarized are other behav-
ior patterns including anomalies (bottom half).

[0197] Embodiments of this invention incorporate picture
characters or pictograms into the mobile positional social
media domain. The method and system of this invention
allow users to define, develop, incorporate, modity, classify,
and/or transmit pictograms, such as representing user loca-
tions and/or activities, to community members and to global
users. In one embodiment, a user of an MPSM device can
select or create new one or more pictograms specific to
themselves, to their community, or globally, that is, to any
user that has access to that one or many particular picto-
grams. Users can define or redefine existing meanings of
each pictogram; a user can incorporate existing, namely
already created and defined pictogram, into their messages;
auser can associate a picture to a given pictogram; a user can
modify existing pictograms both for local and for her/his
community; and/or a user can also classify a pictogram as to
its type, for example, but not limited to, mood, activity,
location, etc.

[0198] Any suitable pictogram can be added and/or used
in the method and system of this invention. One exemplary
pictogram is known as Emoji. Emoji is a commonly used
term that generally means picture characters or pictogram.
Some Emoji representations are mapped onto Unicode rep-
resentation and are thus available for use in a variety of
desktop and mobile device applications including the inven-
tion disclosed herein.

[0199] Using the location and/or activity determination
methods discussed herein, the MPSM can determine, and
possibly announce, activities occurring, having occurred, or
are scheduled or likely to occur using pictograms. The
pictograms can also be used to associate activities with a
given location; the location of interest either being, will be,
or was previously visited by a community member or is of
relevance to a user request.
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[0200] In one embodiment of this invention, a method and
system of sharing locations and/or activities of a user
participating in an MPSM includes the system receiving a
user-defined pictogram for a destination and automatically
associating the pictogram with the destination and/or any
photos taken. The method desirably also includes the auto-
matic sharing of the pictogram with the photos and/or within
the social networking service upon further user arrivals at
the destination prior to receiving any additional user infor-
mation. The pictogram desirably corresponds to a user
activity at the destination, and can be manually selected by
the user from a list of predetermined pictograms or other
photos or drawings, etc.

[0201] Embodiments of this invention include a system
that learns to associate the pictogram with the destination
and photos taken upon further visits. The pictogram can be
automatically presented to the user through a mobile device
upon reaching the destination for confirmation and/or chang-
ing to or selecting a new pictogram. These steps can occur
for several visits to the destination, with the goal for
automated learning and ultimately to provide an automated
sharing of the pictogram for the destination and/or with any
photos. Where several pictograms have been associated with
a destination, the several pictograms can be presented over
time for confirmation, preferably in a ranked list. In addition,
the method and system can automatically determining one or
more of the plurality of pictograms to share at a further
arrival at the destinations as a function of an automatically
determined context of the further arrival, such as based upon
a time of day or the presence of fellow community members
also at the destination, as discussed further herein.

[0202] The pictograms according to this invention allow
for efficient pictogram summaries of user and community
activities and/or locations for any predetermined time
period, such as a day, week, month, and/or year. FIG. 21 is
a mobile device GUI that shows users’ timelines of activities
via pictograms. The pictogram timeline 140 includes picto-
grams that provide visualizations of a person’s and their
community’s daily activities. The user activities are visually
compared to what others are doing. The user and the
community are represented by photographs and their names.
The most recent activity is represented by a pictogram 150
on the horizontal timeline 140 that is closest to the user
pictogram 142. The remaining pictograms 150" for each user
are showing in order of newest to oldest. The timeline can
also display the timing 152 of the most recent pictogram.
Feedback by others on the user’s activity is also provided. In
FIG. 21, one comment is currently available, as shown by
the comment notification 155.

[0203] In embodiments of this invention, photographs or
other data can be associated with the pictograms. In FIG. 21,
a camera icon 154 can be associated with, such as by
overlapping, any pictogram to show when one or more
photographs or other data items are associated with the
pictogram. Community users can touch or click the picto-
gram to display the associated photograph. The camera icon
at the bottom of the screen can be used by the user to
associate or change photos. The pictograms can optionally
be shown with the corresponding photos on the digital
picture frame.

[0204] In another embodiment of the MPSM method of
this invention, users can be grouped by common current or
latest activity. As shown in FIG. 21, the first two community
members display the same ‘house’ pictogram, indicating a
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common activity, albeit not necessarily at the same location
(i.e., each is that their own home).

[0205] FIGS. 22-24 illustrate alternative pictogram sum-
maries of a user’s locations and/or activities. FIG. 22
illustrates a summary of a user’s daily activities via picto-
grams. The visualization summary shows the individual’s
activities by pictogram for several days. FIG. 23 illustrates
a pictogram summary of a user’s activities on a month-by-
month basis. FIG. 24 illustrates a histogram summary of a
user’s monthly activities aggregated by type and presented
as a visualization of an individual’s monthly activities.
[0206] FIGS. 25-27 illustrate an exemplary embodiment
associating pictures with the pictograms. FIG. 25 illustrates
the option to take a photograph and associate it with a
selected pictogram. Additionally, it is possible to annotate
the image with text using the annotating tool at the bottom
of the GUI. To assist the user, the system shows or suggests
a pictogram representation. The selection of a new picto-
gram is possible if desired or if the system suggestion is
incorrect. FIG. 26 illustrates the option to select a new
pictogram to associate with the newly taken photo. FIG. 26
occurs upon tapping the picture in FIG. 25. Two alternative
sections exist in FIG. 26: a first section of suggested
pictograms, such as based upon learned location informa-
tion, and a second section with pictograms which are glob-
ally available. The system postulates a pictogram to asso-
ciate with the picture using any of the many learning
classification algorithms discussed herein and/or known in
the art. FIG. 27 illustrates a system generated suggestion of
the location associated with the photograph. The user has the
option to accept or modify the annotation.

[0207] This invention further provides a means to rapidly
display and review user photographs. In one embodiment,
the device, such as through an executed application, includes
and executes code instructions for providing rapid feedback
in an ergonomically convenient, intuitive user interface. The
code allows for displaying user photographs or other data in
response to a plurality of user hand movements within a
continuous user swipe on a mobile device screen. User hand
movements are either captured via a touch screen or via
gestures captured via the line of view of an included camera.
[0208] By a user interface method, referred to as the
Ownbey-scrub, or “scrub” for short, a user can hold down an
icon to select and swipe through a clustered collection of
pictures representing activities that occur within a given
time span, location, with specific other users, or any other
clustering condition. Clustering of items can be accom-
plished in any of the many known in the art clustering
techniques.

[0209] In embodiments of this invention, the scrub oper-
ates by placing a finger (and holding it) on an icon presented
on a touch screen and scrubbing (without lifting off the
screen) with that finger horizontally (left or right) or verti-
cally (up or down). In response to the direction of the
continuous finger contact/movement, quick feedback is pro-
vided to the user in the form of rapidly displayed pictures.
Left or right and up or down represent forwards or back-
wards depending on user preference. User preference might
differ due to any orientation (left or right handed) or any
physical or logical conditions. By default, right to left and
top to bottom is ascending order while left to right and
bottom to top is descending order. Composition movements
consisting of both vertical and horizontal can also be used.
For example, a user might push and hold her/his thumb and
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scrub right to left, without lifting the hold, scrolling rapidly
through her/his daily events from morning to night. Deter-
mination of direction of scrolling can be accomplished using
any known in the art vector composition methods. Scaling
the tracking of the scrub movement based on the number of
pictures in the intended scroll and determining when such
movement was performed can be done via any known in the
art computations as used for such processing in the image
analysis, graphics, and user interface domains. Additionally,
it is within the scope of the invention to support voice
activated commands that support similar scrub operations.

[0210] The invention further includes ranking the order
the pictures are presented within each scrub, and/or ranking
the order the presentation of the pictograms associated with
each user. Rank ordering can be based on any of the many
ordering criteria disclosed herein and/or known in the art
including but not limited to chronological time associated
with the set of activities, location of the activities ordered
based on bias of locations, proximity to other users—either
a specific user or any users within a user’s community,
proximity to a location where the last photograph was taken,
and so forth.

[0211] Thus, the invention provides a digital picture frame
including a camera connected to the frame, and a network
connection module for use as a device for displaying pic-
tures from a user’s electronic device and/or social media
account or her or his community members’ social media
accounts. The frame allows for efficient, automated access to
photos relevant to the viewer(s) of the frame. The automated
frame allows for changing photos for the viewer(s) without
multiple manual steps.

[0212] The invention illustratively disclosed herein suit-
ably may be practiced in the absence of any element, part,
step, component, or ingredient which is not specifically
disclosed herein.

[0213] While in the foregoing detailed description this
invention has been described in relation to certain preferred
embodiments thereof, and many details have been set forth
for purposes of illustration, it will be apparent to those
skilled in the art that the invention is susceptible to addi-
tional embodiments and that certain of the details described
herein can be varied considerably without departing from
the basic principles of the invention.

What is claimed is:

1. A picture frame, comprising:

a display;

a housing including the display on a first side and a back
panel on an opposite second side from the display, the
back panel including an asymmetrical nonplanar shape.

2. The frame according to claim 1, wherein the back panel
comprises an oblique pyramidal shape.

3. The frame according to claim 2, wherein the oblique
pyramidal shape is recessed into the housing.

4. The frame according to claim 3, further comprising a
power port within the oblique pyramidal shape.

5. The frame according to claim 1, wherein the back panel
comprises four trapezoidal sections disposed about a power
port, each having a different size and shape.

6. The frame according to claim 1, wherein the back panel
comprises four irregular trapezoidal sections.

7. The frame according to claim 6, further comprising an
off-center rotating stand centered between the four irregular
trapezoidal sections.
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8. The frame according to claim 1, further comprising a
rotating stand disposed over a power port within the back
panel.

9. The frame according to claim 8, wherein the stand
rotates to sit the frame upon either of a pair of perpendicu-
larly abutting frame sides, the frame comprises a touch bar
disposed on each of a second pair of perpendicularly abut-
ting frame sides, and the touch bar controls a digital photo
change on the display.

10. A picture frame, comprising:

a display;

a housing including the display on a first side and a back
panel on an opposite second side from the display, the
back panel including an off-center rotatable stand.

11. The frame according to claim 10, wherein the back

panel comprises an asymmetrical nonplanar shape.

12. The frame according to claim 11, wherein the asym-
metrical nonplanar shape comprises an oblique pyramidal
shape including four irregular trapezoidal sections surround-
ing a stand attachment, and further comprising a power port
recessed within the stand attachment.
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13. The frame according to claim 10, wherein the back
panel comprises an off-center power port.

14. The frame according to claim 13, wherein the power
port is within a stand attachment.

15. The frame according to claim 14, wherein the stand
attachment comprises a two direction slide mechanism or a
rotating joint.

16. The frame according to claim 10, wherein the back
panel comprises a power port, wherein the stand is disposed
over the power port.

17. The frame according to claim 10, wherein the stand
rotates to sit the stand upon either of a pair perpendicularly
abutting frame sides.

18. The frame according to claim 17, wherein the frame
comprises a touch bar disposed on each of a second pair of
perpendicularly abutting frame sides.

19. The frame according to claim 10, further comprising
a stop mechanism configured to limit a rotation of the stand
to 90 degrees.

20. The frame according to claim 19, comprising a
rotation limiter within a stand attachment on the back panel.
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