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(54) COOPERATIVE PROVISION OF PERSONALIZED USER FUNCTIONS USING SHARED AND 
PERSONAL DEVICES

(57) Methods, apparatuses and storage medium as-
sociated with cooperative provision of personalized user
functions using shared device and personal device are
disclosed herein. In various embodiments, a personal
device (PD) method may include receiving, by a personal
device of a user, a request to perform a user function to
be cooperatively provided by the personal device and a

shared device (SD) configured for use by multiple users;
and cooperating with the shared device, by the personal
device, to provide the requested user function personal-
ized to the user of the personal device. In various em-
bodiments, a SD method may include similar receiving
and cooperating operations, performed by the SD. Other
embodiments may be disclosed or claimed.
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Description

RELATED APPLICATION

[0001] This application is related to:

(1) Personalized Video Content Consumption Using
Shared Video Device and
Personal Device, attorney docket 110466-182902
(client docket P39285PCT), and

(2) Annotation and/or Recommendation of Video
Content Method and Apparatus, attorney docket 1
16536-182903 (client docket P38948PCT).

[0002] Both contemporaneously filed with the present
application.

TECHNICAL FIELD

[0003] This application relates to the technical fields of
data processing, more specifically to methods and- ap-
paratuses associated with cooperative provision of per-
sonalized user functions using shared and personal de-
vices.

BACKGROUND

[0004] The background description provided herein is
for the purpose of generally presenting the context of the
disclosure. Unless otherwise indicated herein, the mate-
rials described in this section are not prior art to the claims
in this application and are not admitted to be prior art by
inclusion in this section.
[0005] With advances in integrated circuit, computing,
networking and other technologies, personal devices
configured for use by a user, such as smartphones, tablet
computers, and so forth, are increasingly popular. Con-
currently, shared devices configured for use by multiple
users, such as televisions, or set-top boxes coupled to
television remain popular, in part, because of their in-
creased functionalities, such as high-definition video,
surround sound, and so forth. Currently, except perhaps
for the use of a personal device as a conventional remote
control to a shared device, there is little integration or
cooperation between personal and shared devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Embodiments of the present invention will be
described by way of exemplary embodiments, but not
limitations, illustrated in the accompanying drawings in
which like references denote similar elements, and in
which:

Figure 1 is a block diagram illustrating an example
shared and personal devices usage arrangement;
Figure 2 illustrates one example each of a shared

device and a personal device in further detail;

Figure 3 illustrates an example method of coopera-
tive provision of personalized user functions using
shared and personal devices;

Figure 4 illustrates various examples of facial recog-
nition based methods of registration and/or associ-
ation between the shared and personal devices;

Figure 5 illustrates a user view of cooperative provi-
sion of personalized user functions using shared and
personal devices;

Figure 6 illustrates a non-transitory computer-read-
able storage medium having instructions configured
to practice all or selected aspects of the methods of
Figures 3-4; and

Figure 7 illustrates an example computing environ-
ment suitable for use as a shared or personal device;
all arranged in accordance with embodiments of the
present disclosure.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0007] Methods, apparatuses and storage medium as-
sociated with cooperative provision of personalized user
functions using shared and personal devices are dis-
closed herein. In various embodiments, a personal de-
vice (PD) method may include receiving, by a personal
device of a user, a request to perform a user function to
be cooperatively provided by the personal device and a
shared device configured for use by multiple users; and
cooperating with the shared device, by the personal de-
vice, to provide the requested user function personalized
to the user of the personal device.
[0008] Various aspects of the illustrative embodiments
will be described using terms commonly employed by
those skilled in the art to convey the substance of their
work to others skilled in the art. However, it will be ap-
parent to those skilled in the art that alternate embodi-
ments may be practiced with only some of the described
aspects. For purposes of explanation, specific numbers,
materials, and configurations are set forth in order to pro-
vide a thorough understanding of the illustrative embod-
iments. However, it will be apparent to one skilled in the
art that alternate embodiments may be practiced without
the specific details. In other instances, well- known fea-
tures are omitted or simplified in order not to obscure the
illustrative embodiments.
[0009] Further, various operations will be described as
multiple discrete operations, in turn, in a manner that is
most helpful in understanding the illustrative embodi-
ments; however, the order of description should not be
construed as to imply that these operations are neces-
sarily order dependent. In particular, these operations
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need not be performed in the order of presentation.
[0010] The term "smartphone" as used herein, includ-
ing the claims, refers to a "mobile phone" with rich func-
tionalities beyond mobile telephony, such as, personal
digital assistant (PDA), media player, cameras, touch
screen, web browsers, Global Positioning System (GPS)
navigation, WiFi, mobile broadband, and so forth. The
term "mobile phone" or variants thereof, including the
claims, refers to mobile electronic device used to make
mobile telephone calls across a wide geographic area,
served by many public cells.
[0011] The phrase "in one embodiment" or "in an em-
bodiment" is used repeatedly. The phrase generally does
not refer to the same embodiment; however, it may. The
terms "comprising," "having," and "including" are synon-
ymous, unless the context dictates otherwise. The
phrase "A/B" means "A or B". The phrase "A and/or B"
means "(A), (B), or (A and B)". The phrase "at least one
of A, B and C" means "(A), (B), (C), (A and B), (A and
C), (B and C) or (A, B and C)". The phrase "a selected
one of A or B," as used herein refers to "A" or "B," and
does not in any way imply or require a "selection" oper-
ation to be performed.
[0012] Referring now to Figure 1 , wherein a block di-
agram illustrating an example shared and personal de-
vices usage arrangement, in accordance with various
embodiments. As illustrated, arrangement 100 may in-
clude shared device (SD) 102 configured to provide a
user function for use by multiple users, e.g., receive and
render audio/visual (A/V) content 134, and personal de-
vice (PD) 1 12 configured to provide various personal
functions, such as mobile telephony, for use by a user.
Further, SD 102 and PD 112 may be respectively con-
figured with PD cooperation functions 152 and SD coop-
eration functions 162, to cooperate with each other to
provide personalized user functions, to be described
more fully below. Except for PD and SD cooperation func-
tions 152 and 162 provided in accordance with embodi-
ments of the present disclosure, examples of SD 102
may include a multiple device coupled combination of
television 106 and set-top box 104, or a single device
integrated combination of television 106 and set-top box
104, whereas, examples of PD 112 may include a smart-
phone or a tablet computer. In various embodiments, tel-
evision 106 may include a picture-in-picture (PIP) feature
with one or more PIP 108, and set-top box 104 may in-
clude a digital image capture device 154, such as a cam-
era. Likewise, PD 1 12 may also include a digital image
capture device 164, such as a camera.
[0013] As illustrated, SD 102 may be configured to be
coupled to, and selectively receive A/V content 134 from
one or more A/V content sources (not shown), whereas
PD 112 may be configured to be wirelessly 148 coupled
to cellular communication service 136, via wireless wide
area network (WW AN) 120. Examples of A/V content
sources may include, but are not limited to, television
programming broadcasters, cable operators, satellite tel-
evision programming providers, digital video recorders

(DVR), compact disc (CD) or digital video disc (DVD)
players, or video cassette recorders (VCRs). Cellular
communication service 136 may be Code Division Mul-
tiple Access (CDMA) service, Enhanced GPRS (EDGE)
service, 3G or 4G service (GPRS = General Packet Radio
Service).
[0014] Still referring to Figure 1 , in various embodi-
ments, SD 102 and PD 112 may be wirelessly 142 and
144 coupled with each other, via access point 1 10. In
turn, access point 1 10 may further couple SD 102 and
PD 1 12 to remote cloud computing/web servers 132, via
one or more private or public networks, including e.g.,
the Internet 122. In other words, SD 102, PD 1 12 and
access point 110 may form a local area network, such
as a home network. Remote cloud computing/web serv-
ers 132 may include search services, such as Google®
or Bing®, eCommerce sites, such as Amazon®, or social
networking sites, such as Facebook® or MySpace®. Fur-
ther, in various embodiments, SD 102 and PD 1 12 may
be respectively configured to enable the devices to be
wirelessly 146 coupled using personal and/or near field
communication protocols. In various embodiments, wire-
less couplings 142 and 144 may include WiFi connec-
tions, whereas wireless coupling 146 may include a Blue-
tooth connection. In various embodiments, PD coopera-
tion functions 152 and SVD cooperation functions 162
may communicate with each other in accordance with
the Transmission Control Protocol (TCP), User Diagram
Protocol or other message protocols.
[0015] In various embodiments, SD 102 and PD 112
may have respectively associated identifiers. For the em-
bodiments, where SD 102 includes television 106 with
PIP 108, SD 102 may further include logical identifiers
respectively identifying the main picture and the PIP 108.
[0016] Additionally, in various embodiments, the iden-
tifiers may be respectively included in at least discovery
communications transmitted by SD 102 and PD 1 12, to
enable receivers of the communications, such as PD 1
12 and SD 102, to be able to discern the senders of the
communications.
[0017] Figure 2 illustrates one example each of SD 102
and PD 112 in further detail, in accordance with various
embodiments. As shown and described earlier, SD 102
may include SD functions 151 and PD cooperation func-
tions 152, whereas PD 112 may include PD functions
161 and SD cooperation functions 162.
[0018] In various embodiments, SD functions 151 may
include one or more communication interfaces 202, hav-
ing respective transceivers, and media player 204, hav-
ing one or more A/V decoders.
[0019] Communication interfaces 202, having respec-
tive transceivers, may include, but are not limited to, a
communication interface configured to receive A/V con-
tent from a television programming broadcaster, a cable
operator, or a satellite programming provider, a commu-
nication interface configured to receive A/V content from
a DVR, CD/DVD/Blu-ray player or a VCR, a communi-
cation interface configured to communicate with access

3 4 



EP 3 328 088 A1

4

5

10

15

20

25

30

35

40

45

50

55

point 1 10, and/or a communication interface configured
to directly communicate with PD 112. Media player 204,
having one or more A/V decoders, may be configured to
decode and render various A/V content streams. The var-
ious A V decoders may be configured to decode A/V con-
tent streams of various formats and/or encoding
schemes.
[0020] In various embodiments, PD cooperation func-
tions 152 may include a PD registration/association func-
tion 212, a PD video/image/data service 214 and a control
by PD function 216. Further, PD cooperation functions
152 may include facial/gesture recognition function 218.
PD registration/association function 212 may be config-
ured to register SD 102 with a PD 112 or associate PD
1 12 with SD 102. In various embodiments, registra-
tion/association function 212 may be configured to reg-
ister/associate SD 102 with a PD 112 by exchanging
messages with identification and/or configurations. In al-
ternate embodiments, registration/association function
212 may be configured to register/associate SD 102 with
a PD 1 12, in cooperation with facial/gesture recognition
service 218, using a facial recognition service. In various
embodiments, registration/association function 212 may
be configured to maintain a map of the PD 1 12 with
whom SD 102 is registered and/or associated. For vari-
ous set-top box 104 and television 106 embodiments,
where television 106 includes a PIP feature with one or
more PIP 108, PD registration/association function 212
may be configured to register SD 102 with a PD 112 or
associate SD 102 with a PD 112, at a PIP granularity
level, to enable video streams rendered in the main pic-
ture and the PIP 108 to be logically associated with dif-
ferent PD 112. Further, PD registration/association func-
tion 212 may be configured to maintain the earlier de-
scribed SD 102 to PD 1 12 map at a PIP granularity level.
In various embodiments, PD registration/association
function 212 may be further configured to maintain the
map to include a current status of the user of the PD 1
12, e.g., whether the user is among the current users of
SD 102. PD registration/association function 212 may be
configured to update the status as the user becomes a
current user of SD 102 (or one of the current users of SD
102), or ceases to be a current user of SD 102.
[0021] PD video/image/data service 214 may be con-
figured to enable SD 102 to exchange, with PD 1 12,
video, image and/or data associated with a video stream
being rendered on SD 102. The video, image and/or data
associated with a video stream, provided to PD 1 12 by
SD 102, may be captured by SD 102, or obtained from
another third party. In particular, PD video/image/data
service 214 may be configured to capture an image or a
video clip from a video stream being rendered on SD 102
or to capture an image from a camera of SD 102. In ad-
dition to providing to PD 112, the captured image or video
clip may be stored and/or provided to PD 1 12.
[0022] Further, PD video/image/data service 214 may
be configured to provide the captured image or video clip
from a video stream to a cloud computing server to iden-

tify the video stream, and/or to obtain metadata associ-
ated with the video stream. The metadata may be pro-
vided by the video stream creator/owner, distributor or
associated advertisers. The metadata associated with
the video stream may also be stored or provided to PD
1 12. Further, the viewing history may be stored on SD
102.
[0023] Control by PD function 216 may be configured
to accept controls from PD 1 12, and in response, control
SD 102 accordingly, including, but is not limited to, con-
trolling capturing of an image from a video stream being
rendered on SD 102, or controlling rendering of a video
stream on SD 102, such as stopping, pausing, forwarding
or rewinding the video stream. Control by PD function
216 may also be configured to accept controls from PD
1 12, to adjust the rendering of a 3DTV video stream on
SD 102, to control the quality of the 3DTV images ren-
dered. Controls may include control of relative depth be-
tween the component images, control to reduce color
and/or sharpness distortion of edges.
[0024] Facial/Gesture Recognition service 218 may be
configured to provide a number of facial recognition
and/or gesture recognition services. Facial recognition
services may include recognition of faces in a picture,
including age, gender, ethnicity, and so forth. Facial rec-
ognition services may further include recognition of facial
expressions, e.g., approved, disapproved, interested,
disinterested, happy, sad, angry or at peace. Facial rec-
ognition may be based on one or more facial or biometric
features. Gesture recognition services may include rec-
ognition of a number of hand gestures, including but are
not limited to, a thumb up hand gesture denoting "like,"
a thumb down hand gesture denoting "dislike," two fin-
gers moving away from each other denoting "enlarge,"
two fingers moving towards each other denoting "shrink,"
two fingers or two hands crossing each other denoting
"swap."
[0025] In various embodiments, PD registration/asso-
ciation function 212 may be configured to cooperate with
facial/gesture recognition function 218 to effectuate reg-
istration of SD 102 or logical units of SD 102 (e.g., PIP
108, if SD 102 includes television 106 with PIP 108) with
various PD 112, or association of various PD 112.
[0026] The term "association" as used herein refers to
a relationship between two entities, e.g., SD 102 and PD
1 12, whereas the term "registration" as used herein re-
fers to an action of one entity with another entity, e.g., an
"action" for the purpose of forming an "association" be-
tween the entities. In other words, the present disclosure
anticipates an "association" between SD 102 and PD 1
12 may be formed unilaterally or bilaterally. For example,
SD 102, by virtue of its knowledge of a particular PD 112,
such as its identification, may unilaterally consider the
particular PD 1 12 be associated with the SD 102, without
itself registering with the particular PD 112 or requiring
the particular PD 112 to register with itself. On the other
hand, SD 102 and/or PD 112 may explicitly identify them-
selves to each other ("register") to form the association.
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[0027] Continue to refer to Fig. 2, in various embodi-
ments, PD functions 161 may include one or more com-
munication interfaces 222, having respective transceiv-
ers, media player 224, having one or more A/V decoders,
input devices 226, and browser 228. Communication in-
terfaces 222 may include a communication interface con-
figured to communicate with a cellular
communication service, a communication interface con-
figured to communicate with access point 1 10, and/or a
communication interface configured to directly commu-
nicate with SD 102. Media player 224, having one or more
A/V decoders, may be configured to decode and render
various A V content streams. The various A/V decoders
may be configured to decode A/V content streams of var-
ious formats and/or encoding schemes.
[0028] Input devices 226 may be configured to enable
a user of PD 1 12 to provide various user inputs. Input
devices 226 may include a keyboard (real or virtual) to
enable a user to provide textual input, and/or a cursor
control device, such as a touch pad, a track ball, and so
forth. In various embodiments, input devices 226 include
video and/or touch sensitive screen to enable a user to
provide a gesture input. Gesture inputs may include the
same or different hand gesture described earlier with re-
spect to facial/gesture recognition service 218.
[0029] Browser 228 may be configured to enable a us-
er of PD 112 to access a remote search service, an e-
commerce site or a social network on the Internet. Ex-
amples of a search service may include Google®, Bing®
and so forth. An e-commerce site may include Amazon,
Best Buy and so forth. Social network may include Fa-
cebook®, MySpace®, and so forth. Browser 228 may
also be configured to enable the user of PD 1 12 to par-
ticipate in a Special Interest Group (SIG) associated with
the program of a video stream being rendered on SD
102. Such SIG may be preformed or dynamically formed
based on current content being delivered by a content
provider. Such SIG may also be geographically divided,
or by PD device types.
[0030] In various embodiments, SD cooperation func-
tions 162 may include a SD registration function 232, a
SD video/data service 234, and a SD control function
236. SD cooperation functions 162 may further include
facial/gesture recognition service 244.
[0031] SD registration/association function 232, simi-
lar to PD registration/association function 212 of SD 102,
may be configured to register PD 1 12 with a SD 102, or
associate SD 102 with PD 112. For various set-top box
104 and television 106 embodiments, where television
106 includes a PIP feature, SD registration function 232
may be configured to register PD 112 with a SD 102, or
associate SD 102 with PD 112, at a PIP granularity level,
to enable video streams rendered in the main picture and
the PIP 108 to be independently associated with the
same or different PD 112.
[0032] SD video/image/data service 234, similar to PD
video/image/data service 214 of SD 102, may be config-
ured to exchange with SD 102, video, image and/or data

associated with a video stream being rendered on SD
102. Similarly, SD video/image/data service 234 may be
configured to send and/or accept video, image and/or
data to/from a cloud computing server. SD video/im-
age/data service 234 may be configured to cooperate
with browser 228 to effectuate the send and accept of
video, image and/or data to/from a cloud computing serv-
er.
[0033] SD Control 236 may be configured to provide
controls to SD 102 to control SD 102. As described ear-
lier, with respect to Control by PD 216 of SD 102, controls
may include, but are not limited to, enlarging or shrinking
a PIP 108, swapping video streams between the main
picture and a PIP 108, stop, pause, fast forward or rewind
a video stream. SD Control 236 may also be configured
to provide controls to SD 102 to adjust the rendering of
a 3DTV video stream on to control SD 102, to control its
quality. Further, SD Control 236 may be configured to
provide automatic video stream switching during com-
mercials, and automatic switch backs, when the com-
mercials are over. SD Control 236 may also be configured
to provide controls to SD 102, to adjust the rendering of
a 3DTV video stream on SD 102, to control the quality
of the 3DTV images rendered. Controls may include con-
trol of relative depth between the component images,
control to reduce color and/or sharpness distortion of
edges.
[0034] Before continuing with further description, it
should be noted while embodiments of SD 102 and PD
112 were illustrated in Fig. 2, with both devices respec-
tively having facial/gesture recognition services 218 and
244, other embodiments may be practiced with only one
or none of SD 102 and PD 1 12 having facial/gesture
recognition service. Similarly, while for ease of under-
standing, video/image/data services 214 and 234, and
facial/gesture recognition services 218 and 244 have
been described as combined services, in alternate em-
bodiments, the present disclosure may be practiced with
one or both of these services sub-divided into separate
services, e.g., video/image/data service sub-divided into
separate video, image and data services, or facial/ges-
ture recognition service sub-divided into separate facial,
and gesture recognition services.
[0035] Accordingly, on registration or association, PD
cooperation function 152 and SD cooperation function
162 may cooperate to provide personalized user function
by a user of PD 1 12. For example, video/image/data
services 214 and 234 may cooperate to enable an image
frame from a video stream being rendered on SD 102
(e.g., in a main picture or a PIP 108 of a television) to be
provided from SD 102 to PD 112. The image frame may
be provided in response to a request by a user of PD 112
for cooperative user functions. The image frame may be
an image frame rendered on SD 102 at substantially the
time the request was made at PD 1 12. The time of re-
quest may be conveyed to service 214 by service 234.
[0036] As another example, video/image/data service
234 may also cooperate with browser 228 to enable a
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received image frame to be provided to a search service
to perform a search, based at least in part on the received
image frame. Similarly, video/image/data service 234
may also cooperate with browser 228 to enable a user
of PD 112 to engage in an e-commerce transaction with
an e-commerce site, where the e-commerce transaction
is at least partially a result of the received image frame.
More specifically, on seeing an item of interest in a video
stream being rendered on SD 102, a user of PD 1 12
may request an image frame, and cause an image frame
having the item be provided to PD 112, using services
214 and 234, as described earlier. On receipt of the image
frame, and after highlighted the item of interest, the user
may further cause a search of the item be performed,
using browser 228. On locating the item for sale on an
e-commerce site, the user may engage the e-commerce
site in an e-commerce transaction to purchase the item.
[0037] Figure 3 illustrates an example method of co-
operative provision of personalized user functions using
shared and personal devices, in accordance with various
embodiments. As illustrated, method 300 may begin at
block 302 and/or 304 with SD 102 and/or PD 1 12 register
or associate with each other, to be described more fully
below, with references to Fig. 4. In various embodiments,
method 300 may be practiced with PD 1 12 registers itself
with SD 102 or otherwise associates SD 102 to itself. In
other embodiments, method 300 may be practiced with
SD 102 registers itself with PD 112 or otherwise associ-
ates PD 1 12 with itself. In still other embodiments, meth-
od 300 may be practiced with SD 102 and PD 112 register
or otherwise associate themselves with each other.
[0038] In various embodiments, SD 102 and PD 1 12
may also exchange configuration information, as part of
the registration process, to facilitate subsequent commu-
nications. For example, SD 102 and PD 112 may ex-
change their respective capability information, such as,
processing power, encoding/decoding schemes sup-
ported, messaging protocols supported, and so forth. In
various embodiments, SD 102 and/or PD 1 12 may also
be configured, as part of the registration process, to
cause required software and/or updates to be pushed to
and/or installed on the other device.
[0039] On registration or association, method 300 may
proceed to block 306 where PD 112 may receive an in-
dication or a selection from a user of PD 1 12 to have SD
102 and PD 1 12 cooperate to provide personalized user
functions. From block 306, method 300 may proceed to
block 308, where PD 112 may cooperate with SD 102 to
facilitate cooperative provision of personalized user func-
tions to the user.
[0040] From block 308, method 300 may proceed to
block 310, then to block 312, and then back to block 310,
where an image frame of a video stream being rendered
on SD 102 may be requested, provided to, and rendered
on PD 112. As described earlier, in various embodiments,
the image frame may be an image frame rendered on
SD 102 at substantially the time the request was made
on PD 1 12. From block 310, method 300 may proceed

back to block 308, where the user may perform various
functions using the image frame, e.g., uploading the im-
age frame to a social network or a cloud computing serv-
er, conduct a search based on the image frame or objects
within, or conduct e-commerce transactions with an e-
commerce site, resulted at least in part because of the
image frame or objects within.
[0041] Thereafter, the above described operations
may be repeated, in response to various further user in-
puts. Eventually, method 300 may proceed from block
308 to block 324, wherein a user input to exit the coop-
erative provision of user function may be received. On
receipt of such input, method 300 may terminate.
[0042] In various embodiments, in addition to cooper-
ative to provision of personalized user functions, method
300 may also include SD 102 and PD 1 12 cooperate to
facilitating personalized video content consumption by
the user of PD 112. Examples of such personalized video
content consumption may include control of SD 102 from
PD 1 12, via blocks 318 and 320. Further, SD 102 and
PD 112 may cooperate to support annotation of images
and/or objects within the images associated with video
content consumed using PD 1 12, storing the annotation
back on SD 102, and subsequently retrieving the stored
annotation, via blocks 314 and 316. Additionally, SD 102
and PD 112 may also cooperate to support annotating
the obtained image frames and/or objects within, analysis
of historical video content consumption, user actions as-
sociated with the video content consumed, interac-
tions/cooperation between SD 102 and PD 112, and pro-
vide personalized recommendations for other content
consumption or user actions, via block 322. These further
support and features are subjects of the Related Appli-
cations. Refer to the Related Applications for further de-
tail.
[0043] Figure 4 illustrates various examples of facial
recognition based methods of registration and/or asso-
ciation between the shared and personal devices, in ac-
cordance with various embodiments. As illustrated,
method 400 may begin e.g., at block 402, with SD 102
(equipped with an image capturing device, such as, a
camera) capturing pictures of its users. In various em-
bodiments, SD 102 may capture pictures of its users by
capturing a picture of the space in front SD 102, and then
analyze the picture (using e.g., facial/gesture recognition
service 218) for faces of users. On identifying new user
faces, SD 102 (using e.g. registration/association func-
tion 212) may generate pictures of the new users. SD
102 may perform the capture and generate operations
periodically, e.g., on power on, and therefore periodically
on a time basis or on an event driven basis, e.g. on chang-
ing of the video stream being rendered or on changing
of the genre of the video stream being rendered.
[0044] From block 402, method 400 may proceed to
block 404, where SD 102, in response to detection of PD
1 12 or contact by PD 112, may send pictures of users
of SD 102 to PD 1 12. From block 404, method 400 may
proceed to block 406, where PD 112, for certain "manual"
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embodiments, may display the received pictures for a
user of PD 112 to confirm whether one of the received
pictures is a picture of the user of PD 1 12. Alternatively,
PD 1 12, for certain "automated" embodiments, using
e.g., facial/gesture recognition service 244, may com-
pare the received pictures with a reference picture of the
user of PD 1 12. The reference picture of the user of PD
112 may be previously provided to PD 1 12, or captured
by PD 112 (for embodiments equipped with an image
capture device, such as, a camera).
[0045] From block 406, method 400 may proceed to
block 408, where PD 1 12, for the "manual" embodiments,
may receive a selection of one of the received pictures
from the user of PD 1 12, indicating the selected picture
of the user of SD 102 corresponds to the user of PD 112.
For the ’automated" embodiments, PD 1 12 may select
one of the received pictures that substantially match the
reference picture.
[0046] From block 408, method 400 may proceed to
block 410, where PD 1 12 may associate itself with SD
102. In associating itself with SD 102, PD 112 may send
the selection info (provided by the user or by the com-
parison operation) to SD 102 to register itself with SD
102 (or a logical unit of SD 102, such as, a PIP 108 of a
television 106 of SD 102).
[0047] From block 410, method 400 may proceed to
block 412, where SD 102 may respond to the provided
selection, and associate itself with PD 1 12, including,
associating the user of the selected picture with PD 1 12.
In various embodiments, where PD 112 also maintains
a map of the various SD 102 it is associated with (such
as a SD 102 at the primary residence, a SD 102 at the
beach house, and so forth), in response, SD 102 may
register itself with PD 1 12.
[0048] In alternate embodiments, from block 404,
method 400 may proceed to block 422 instead, where at
block 422, SD 102 may contact an external source, e.g.,
a cloud computing server, to obtain identification and/or
configuration information of PD 112, using the cap-
tured/generated pictures of its users. From block 422,
method 400 may proceed to block 412, where SD 102
may associate itself with all PD 1 12 it was able to obtain
at least identification information, including, respectively
associating the user pictures with the PD 112 it was able
to obtain identification information based on the user pic-
tures.
[0049] In alternate embodiments, method 400 may al-
so begin at block 432 instead, with PD 112, contacting
an external source, e.g., a cloud computing server, to
obtain identification and/or configuration information of
SD 102. If successful, from block 432, PD 1 12 may pro-
ceed to block 410, where PD 112 associates SD 102 to
itself. At block 410, PD 112, may register itself with SD
102. From block 410, method 400 may proceed to block
412, as described earlier.
[0050] Figure 5 illustrates a user view of cooperative
personalized user function provision by shared and per-
sonal devices, in accordance with various embodiments

of the present disclosure. As illustrated, initially, the ex-
ample cooperative personalized user function provision
500 may present the user of PD 112 with the option, via,
e.g., an icon displayed on PD 1 12, to launch SD coop-
erative functions 162. In response to the selection of the
option, the user of PD 1 12 may be presented with the
options of selecting SD registration/association function
232, or SD video/image/data service 234. In various em-
bodiments, the user of PD 1 12 may be further presented
with the option of SD Control 236.
[0051] On selection of SD registration/association
function 232, various registration and/or association op-
erations 508, as earlier described, may be performed.
On selection of the option of SD video/image/data serv-
ice, the user of PD 1 12 may be presented with the options
of requesting 502 a video segment of a video stream
being rendered on SD 102, or requesting 504 an image
frame of a video stream being rendered on SD 102. On
selection of the option to request 502 a video segment
of a video stream being rendered on SD 102, and receive,
in response, the video segment, PD 1 12 (using e.g. me-
dia player 224), after making the request, the user of PD
1 12 may be presented with the option of playing/render-
ing 506 the video segment. On selection of the option to
request 504 an image frame of a video stream being ren-
dered on SD 102, and receive, in response, the image
frame, after making the request, the user of PD 112 may
be presented with the option of upload 510 to upload the
image to a social network or a cloud computing server,
or browser 228 to submit a search to an online search
service, subsequently to conduct an e-commerce trans-
action with an e-commerce site, or to participate in a SIG.
[0052] Additionally, in embodiments where the option
of SD Control function 236 is provided, the user of PD
112 may be provided with the gesture recognition func-
tion 516 to receive and accept gestures to control SD
102, e.g., to enlarge or shrink a PIP 108, to swap two
video streams between the main picture and a PIP 108,
or to stop, pause, fast forward or rewind a video stream
being rendered on SD 102. These features are the sub-
jects of the Related Applications. For further details, refer
to the Related Applications.
[0053] Figure 6 illustrates a non-transitory computer-
readable storage medium, in accordance with various
embodiments of the present disclosure. As illustrated,
non-transitory computer-readable storage medium 802
may include a number of programming instructions 804.
Programming instructions 804 may be configured to en-
able a SD 102 or a PD 1 12, in response to corresponding
execution of the programming instructions by SD 102 or
PD 1 12, to perform operations of the SD or PD portion
of methods 300-400 earlier described with references to
Figures 3 and 4. In alternate embodiments, the program-
ming instructions may be disposed in two or more storage
medium instead.
[0054] Figure 7 illustrates an example computer sys-
tem suitable for use as a SD or a PD in accordance with
various embodiments of the present disclosure. As
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shown, computing system 900 includes a number of
processors or processor cores 902, and system memory
904. For the purpose of this application, including the
claims, the terms "processor" and "processor cores" may
be considered synonymous, unless the context clearly
requires otherwise. Additionally, computing system 900
includes mass storage devices 906 (such as diskette,
hard drive, compact disc read only memory (CD-ROM)
and so forth), input/output devices 908 (such as display,
keyboard, cursor control, touch pad, camera, and so
forth) and communication interfaces 910 (such as, WiFi,
Bluetooth, 3G/4G network interface cards, modems and
so forth). The elements are coupled to each other via
system bus 912, which represents one or more buses.
In the case of multiple buses, they are bridged by one or
more bus bridges (not shown).
[0055] Each of these elements performs its conven-
tional functions known in the art. In particular, system
memory 904 and mass storage 906 may be employed
to store a working copy and a permanent copy of the
programming instructions implementing the SD or PD
portion of methods 300-400 earlier described with refer-
ences to Figures 3 and 4, that is PD cooperation function
152 or SD cooperation function 162, or portions thereof,
herein collectively denoted as, computational logic 922.
Computational logic 922 may further include program-
ming instructions to practice or support SD functions 151
or PD functions 161, or portions thereof. The various
components may be implemented by assembler instruc-
tions supported by processor(s) 902 or high-level lan-
guages, such as, for example, C, that can be compiled
into such instructions.
[0056] The permanent copy of the programming in-
structions may be placed into mass storage 906 in the
factory, or in the field, through, for example, a distribution
medium (not shown), such as a compact disc (CD), or
through communication interface 910 (from a distribution
server (not shown)). That is, one or more distribution me-
dia having an implementation of computational logic 922
may be employed to distribute computational logic 922
to program various computing devices.
[0057] The constitution of these elements 902-912 are
known, and accordingly will not be further described.
[0058] Although specific embodiments have been il-
lustrated and described herein, it will be appreciated by
those of ordinary skill in the art that a wide variety of
alternate and/or equivalent implementations may be sub-
stituted for the specific embodiments shown and de-
scribed, without departing from the scope of the embod-
iments of the present disclosure. This application is in-
tended to cover any adaptations or variations of the em-
bodiments discussed herein. Therefore, it is manifestly
intended that the embodiments of the present disclosure
be limited only by the claims and the equivalents thereof.
[0059] Features of embodiments of different aspects
of the invention:

1. A method comprising:

receiving, by a personal device of a user, a re-
quest to perform a user function to be coopera-
tively provided by the personal device and a
shared device configured for use by multiple us-
ers; and

cooperating with the shared device, by the per-
sonal device, to provide the requested user func-
tion personalized to the user of the personal de-
vice.

2. The method of claim 1, wherein either
receiving comprises receiving, by a selected one of
a smartphone or a tablet computer of a user, a re-
quest from the user to perform a user function coop-
eratively provided by the selected one of a smart-
phone or a tablet computer, and a shared device
configured for use by multiple users;
and wherein cooperating comprises cooperating, by
the selected one of a smartphone or a tablet com-
puter, with the shared device; or
receiving comprises receiving, by a personal device
of a user, a request from the user to perform a user
function cooperatively provided by the personal de-
vice, and a selected one of a television or a set-top
box coupled to the television; and wherein cooper-
ating comprises cooperating, by the personal device,
with the selected one of a television or a set-top box
coupled to the television.

3. The method of claim 1, wherein receiving com-
prises receiving, by the personal device, a request
to play or re-play a video segment of a video stream
on the personal device, the video stream being ren-
dered on the shared device; and wherein cooperat-
ing comprises:

transmitting to the shared device, by the person-
al device, the request; receiving from the shared
device, by the personal device, the requested
video segment; and

playing or re-playing, by the personal device,
the video segment.

4. The method of claim 3, wherein the video stream
comprises a video stream being rendered within a
picture-in-picture of the shared device.

5. The method of claim 1, wherein receiving com-
prises receiving, by the personal device, a request
for an image of a video stream being played on the
shared device; and wherein cooperating comprises:
transmitting to the shared device, by the personal
device, the request;
receiving from the shared device, by the personal
device, the requested image; and displaying, by the
personal device, the image.

13 14 



EP 3 328 088 A1

9

5

10

15

20

25

30

35

40

45

50

55

6. The method of claim 5, further comprising either
uploading the image or an object within the image,
by the personal device, to a social network or a cloud
computing server;
submitting a search, by the personal device, to an
online search service, to perform a search based at
least in part on the image or an object within the
image;
conducting an e-commerce transaction, by the per-
sonal device, with an online e- commerce site, the
e-commerce transaction being resulted at least in
part because of the image or an object within the
image; or
facilitating the user, by the personal device, in se-
lecting an object within the image, via recognition of
a hand gesture of the user.

7. A method comprising:

receiving, by a shared device configured for use
by multiple users, from a personal device of a
user, a request from the user to perform a user
function to be cooperatively provided by the per-
sonal device and the shared device; and

cooperating, by the shared device, with the per-
sonal device to provide the requested user func-
tion personalized to the user of the personal de-
vice.

8. The method of claim 7, wherein either
receiving comprises receiving, by a selected one of
one of a television or a set-top box coupled to the
television configured for use by multiple users, from
a personal device of a user, a request from the user
to perform a user function cooperatively provided by
the shared device and the personal device; and co-
operating comprises cooperating, by the selected
one of a television or a set-top box coupled to the
television, with the personal device; or
receiving, by a shared device configured for user by
multiple users, from a selected one of a smartphone
or a tablet computer of user, a request from the user
to perform a user function cooperatively provided by
the shared device and the personal device; and co-
operating comprises cooperating, by the shared de-
vice, with the selected one of a smartphone or a tab-
let computer.

9. The method of claim 7, wherein receiving com-
prises receiving, by the shared device, a request to
play or re-play a video segment of a video stream
on the personal device, the video stream being ren-
dered on the shared device; and wherein cooperat-
ing comprises:

receiving, by the shared device, from the per-
sonal device, the request; and

transmitting, by the shared device, to the per-
sonal device, the requested video segment.

10. The method of claim 9, wherein the video stream
comprises a video stream being rendered within a
picture-in-picture feature of the shared device.

11. The method of claim 7, wherein receiving com-
prises receiving, by the shared device, from the per-
sonal device, a request for an image of a video
stream being played on the shared device; and
wherein cooperating comprises:

receiving, by the shared device, from the per-
sonal device, the request; and

transmitting, by the shared device, to the per-
sonal device, the requested image.

12. The method of claim 1 1 , wherein transmitting
comprises either
transmitting, by the shared device, to the personal
device, the requested image, for use by the personal
device to upload the image or an object within the
image to a social network or a cloud computing serv-
er;
transmitting, by the shared device, to the personal
device, the requested image, for use by the personal
device to submit a search to an online search service
to perform a search based at least in part on the
image or an object within the image; or
transmitting, by the shared device, to the personal
device, the requested image, for use by the personal
device to conduct an e-commerce transaction with
an online e-commerce site, the e-commerce trans-
action being resulted because of at least the image
or an object within image.

13. At least one computer-readable storage medium
having instructions configured to cause a personal
device of a user, in response to execution of the in-
structions by the personal device, to perform a se-
lected one of the methods of claims 1-6.

14. An apparatus comprising :

one or more shared device functions configured
to provide a user function for a plurality of users;
and
one or more personal device cooperation func-
tions operatively coupled with the one or more
shared device functions, and configured to co-
operate with a personal device of a user to pro-
vide user functions personalized to the user of
the personal device.

15. The apparatus of claim 14, wherein the one or
more shared device functions and the one or more
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personal device cooperation functions are further
configured to perform a selected one of the methods
of claims 8 - 12.

Claims

1. An apparatus capable of being used in association
with a smartphone and at least one remote server,
the apparatus being capable, when the apparatus is
in operation, of communicating via an Internet net-
work with the at least one remote server, the appa-
ratus comprising:

at least one audio/video media content render-
ing system, the at least one audio/video media
content rendering system comprising:

a television and box device, the at least one
audio/video media content rendering sys-
tem being for use in rendering, at least in
part, streaming media content to be re-
ceived and rendered by the at least one au-
dio/video media content rendering system;
at least one multi-core processor;
storage to store instructions that are capa-
ble of being executed, at least in part, by
the at least one multi-core processor, the
instructions when executed, at least in part,
by the at least one multi-core processor re-
sulting in the at least one audio/video media
content rendering system being capable of
performing operations comprising:

transmitting information for use in iden-
tifying the at least one audio/video me-
dia content rendering system to the
smartphone;
receiving other information for use in
identifying the smartphone to the at
least one audio/video media content
rendering system;
after the transmitting of the information
and receiving of the other information,
receiving control information from the
smartphone for use in controlling, at
least in part, the operation of the at least
one audio/video media content render-
ing system, the control information be-
ing based, at least in part, upon at least
one user input to be received, at least
in part, via the smartphone;
based, at least in part, upon at least one
user request received, at least in part,
via the smartphone, transmitting from
the at least one audio/video media con-
tent rendering system to the smart-
phone for rendering by the smartphone

at least one portion of the streaming
media content;

wherein:

the at least one remote server is capa-
ble of associating user facial recogni-
tion-related information with (1) a user
of the at least one audio/video media
content rendering system and of the
smartphone and (2) the at least one au-
dio/video media content rendering sys-
tem and the smartphone; and
in the operation of the at least one au-
dio/video media content rendering sys-
tem, the instructions are capable of be-
ing provided to the storage, at least in
part, via a wireless communication in-
terface of the at least one audio/video
media content rendering system.

2. The apparatus of claim 1, wherein:

the at least one remote server comprises a cloud
computing server and/or e-commerce server;
and
the at least one user input is to select, at least
in part, manner of rendering of the streaming
media content by the at least one audio/video
media content rendering system.

3. The apparatus of claim 1, wherein:

the at least one portion of the streaming media
content is capable of being uploaded to at least
one social network server via the smartphone;
and
the at least one audio/video media content ren-
dering system and/or the smartphone are capa-
ble of being used, at least in part, in facial rec-
ognition-related image capture to be used in as-
sociation, at least in part, with the user facial
recognition-related information.

4. The apparatus of claim 1, wherein:

the at least one audio/video media content ren-
dering system and/or the smartphone are capa-
ble of gesture recognition for use in association
with control of the operation of the at least one
audio/video media content rendering system.

5. The apparatus of claim 1, wherein:

the at least one audio/video media content ren-
dering system is capable of displaying via the
television at least one picture-in-picture; and
the at least one user input is to change size of
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the at least one picture-in-picture.

6. At least one computer-readable storage medium
storing instructions that are capable of being execut-
ed by an apparatus, the apparatus being capable of
being used in association with a smartphone and at
least one remote server, the apparatus being capa-
ble, when the apparatus is in operation, of commu-
nicating via an Internet network with the at least one
remote server, the apparatus comprising at least one
audio/video media content rendering system, the at
least one audio/video media content rendering sys-
tem comprising a television and box device, the at
least one audio/video media content rendering sys-
tem being for use in rendering, at least in part,
streaming media content to be received and ren-
dered by the at least one audio/video media content
rendering system, the instructions being capable of
being executed, at least in part, by at least one multi-
core processor of the apparatus, the instructions
when executed, at least in part, by the at least one
multi-core processor resulting in the at least one au-
dio/video media content rendering system being ca-
pable of performing operations comprising:

transmitting information for use in identifying the
at least one audio/video media content render-
ing system to the smartphone;
receiving other information for use in identifying
the smartphone to the at least one audio/video
media content rendering system;
after the transmitting of the information and re-
ceiving of the other information, receiving con-
trol information from the smartphone for use in
controlling, at least in part, the operation of the
at least one audio/video media content render-
ing system, the control information being based,
at least in part, upon at least one user input to
be received, at least in part, via the smartphone;
based, at least in part, upon at least one user
request received, at least in part, via the smart-
phone, transmitting from the at least one au-
dio/video media content rendering system to the
smartphone for rendering by the smartphone at
least one portion of the streaming media con-
tent;
wherein:

the at least one remote server is capable of
associating user facial recognition-related
information with (1) a user of the at least
one audio/video media content rendering
system and of the smartphone and (2) the
at least one audio/video media content ren-
dering system and the smartphone; and
in the operation of the at least one audio/vid-
eo media content rendering system, the in-
structions are capable of being provided to

storage of the at least one audio/video me-
dia content rendering system, at least in
part, via a wireless communication interface
of the at least one audio/video media con-
tent rendering system.

7. The at least one computer-readable storage medium
of claim 6, wherein:

the at least one remote server comprises a cloud
computing server and/or e-commerce server;
and
the at least one user input is to select, at least
in part, manner of rendering of the streaming
media content by the at least one audio/video
media content rendering system.

8. The at least one computer-readable storage medium
of claim 6, wherein:

the at least one portion of the streaming media
content is capable of being uploaded to at least
one social network server via the smartphone;
and
the at least one audio/video media content ren-
dering system and/or the smartphone are capa-
ble of being used, at least in part, in facial rec-
ognition-related image capture to be used in as-
sociation, at least in part, with the user facial
recognition-related information.

9. The at least one computer-readable storage medium
of claim 6, wherein:

the at least one audio/video media content ren-
dering system and/or the smartphone are capa-
ble of gesture recognition for use in association
with control of the operation of the at least one
audio/video media content rendering system.

10. The at least one computer-readable storage medium
of claim 6, wherein:

the at least one audio/video media content ren-
dering system is capable of displaying via the
television at least one picture-in-picture; and
the at least one user input is to change size of
the at least one picture-in-picture.

11. A method implemented, at least in part, using an
apparatus, the apparatus being capable of being
used in association with a smartphone and at least
one remote server, the apparatus being capable,
when the apparatus is in operation, of communicat-
ing via an Internet network with the at least one re-
mote server, the apparatus comprising at least one
audio/video media content rendering system, the at
least one audio/video media content rendering sys-
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tem comprising a television and box device, the at
least one audio/video media content rendering sys-
tem being for use in rendering, at least in part,
streaming media content to be received and ren-
dered by the at least one audio/video media content
rendering system, the method comprising:

transmitting from the at least one audio/video
media content rendering system information for
use in identifying the at least one audio/video
media content rendering system to the smart-
phone;
receiving other information for use in identifying
the smartphone to the at least one audio/video
media content rendering system;
after the transmitting of the information and re-
ceiving of the other information, receiving by the
at least one audio/video media content render-
ing system control information from the smart-
phone for use in controlling, at least in part, the
operation of the at least one audio/video media
content rendering system, the control informa-
tion being based, at least in part, upon at least
one user input to be received, at least in part,
via the smartphone;
based, at least in part, upon at least one user
request received, at least in part, via the smart-
phone, transmitting from the at least one au-
dio/video media content rendering system to the
smartphone for rendering by the smartphone at
least one portion of the streaming media con-
tent;
wherein:

the at least one remote server is capable of
associating user facial recognition-related
information with (1) a user of the at least
one audio/video media content rendering
system and of the smartphone and (2) the
at least one audio/video media content ren-
dering system and the smartphone; and
in the operation of the at least one audio/vid-
eo media content rendering system, instruc-
tions are capable of being provided to stor-
age of the at least one audio/video media
content rendering system, at least in part,
via a wireless communication interface of
the at least one audio/video media content
rendering system, the instructions being ca-
pable of being executed, at least in part, by
at least one multi-core processor of the at
least one audio/video media content ren-
dering system.

12. The method of claim 11, wherein:

the at least one remote server comprises a cloud
computing server and/or e-commerce server;

and
the at least one user input is to select, at least
in part, manner of rendering of the streaming
media content by the at least one audio/video
media content rendering system.

13. The method of claim 11, wherein:

the at least one portion of the streaming media
content is capable of being uploaded to at least
one social network server via the smartphone;
and
the at least one audio/video media content ren-
dering system and/or the smartphone are capa-
ble of being used, at least in part, in facial rec-
ognition- related image capture to be used in
association, at least in part, with the user facial
recognition-related information.

14. The method of claim 11, wherein:

the at least one audio/video media content ren-
dering system and/or the smartphone are capa-
ble of gesture recognition for use in association
with control of the operation of the at least one
audio/video media content rendering system.

15. The method of claim 11, wherein:

the at least one audio/video media content ren-
dering system is capable of displaying via the
television at least one picture-in-picture; and
the at least one user input is to change size of
the at least one picture-in-picture.
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