wO 2017/062404 A1 [N NI NPFV0 00O 0.0 RO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/062404 A1

13 April 2017 (13.04.2017) WIPO I PCT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:

HO4N 21/236 (2011.01) HO4N 21/81 (2011.01)
HO4N 21/2365 (2011.01)  HO04N 21/2343 (2011.01)
HO4N 21/41 (2011.01) HO4N 21/235 (2011.01)
HO4N 21/43 (2011.01) HO4N 21/435 (2011.01)
HO4N 21/434 (2011.01) HO4N 21/4402 (2011.01)
HO4N 21/442 (2011.01) HO4N 21/845 (2011.01)

International Application Number:
PCT/US2016/055416

International Filing Date:
5 October 2016 (05.10.2016)

Filing Language: English
Publication Language: English
Priority Data:

14/876,419 6 October 2015 (06.10.2015) US

Applicant: ARRIS ENTERPRISES LLC [US/US]; 3871
Lakefield Drive, Suwanee, Georgia 30024 (US).

Inventors: WODKA, Joseph F.; 1270 Blair Lane, Hott-
man Estates, Illinois 60169 (US). WICKRAMASURIYA,
Jehan; 4N402 Arrowhead Drive, St. Charles, Illinois
60175 (US). VASUDEVAN, Venugopal, 4741 Fairfax
Avenue, Palatine, [llinois 60067 (US).

Agents: WIENER, Stewart M. et al.; 3871 Lakefield
Drive, Suwanee, Georgia 30024 (US).

(81) Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))

(54) Title: GATEWAY MULTI-VIEW VIDEO STREAM PROCESSING FOR SECOND-SCREEN CONTENT OVERLAY

100:
~

Location

1st sereen device
108

Gateway 112

Head-end
102

Wide area
network
103

Multi-view
stream processor

Multi-view

)

delivery system

106

Second-screen
processor
118

2 soreen
devices 110

FlG. 1

(57) Abstract: Particular embodiments use a multi-view coding (MVC) extension to provide second-screen content along with the
first-screen content. In one embodiment, a head-end multiplexes the first-screen content with the second-screen content into a single
content stream. The second-screen content is added to the video stream according to the MVC extension requirements. At the user
end, such as at a gateway, instead of sending the first-screen content and second-screen content to the first-screen device, the gate -
way de-multiplexes the first-screen content and the second-screen content. The gateway can then send the first-screen content to the
first-screen device while caching the second-screen content. When the gateway determines that the second-screen content should be
displayed on the second-screen device, the gateway can send the second-screen content to the second-screen device for display on
the second-screen of the second-screen device.
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GATEWAY MULTI-VIEW VIDEO STREAM PROCESSING FOR
SECOND-SCREEN CONTENT OVERLAY

BACKGROUND

[0001] Multi-screen solutions display second-screen content on second-screen
devices while a user watches first-screen content (e.g., a television show) on a first-
screen device (e.g., television). Second-screen applications allow users to interact
with their second-screen devices while viewing first-screen content on first-screen
devices. In one example, a user may watch a television show on a television. Then,
the user can use his/her second-screen device to access second-screen content, such as
supplemental content for the television show or advertisements, while watching the
television show. In one example, the first-screen content may be delivered via a cable
television network to the television. The user may then use a content source’s
application on the second-screen device to access the second-screen content via
another communication medium, such as the Internet. For example, while watching
the television show on a television network, the user may open the television

network’s application to request the second-screen content via the Internet.

[0002] While second-screen use has increased, the overall uptake has been limited.
Some issues may be limiting the uptake, such as the user typically has to download an
application to view the second-screen content. In some cases, for each different
content source, the user needs to download a different application to view the second-
screen content. For example, a first television network has a first application and a
second television network has a second application. Also, there may be problems
with the synchronization between the first-screen content and the second-screen
content. For example, the second-screen content should be output in coordination
with the first-screen content. However, there may be latency in retrieving content for
the second-screen in response to the first-screen event, and also there may be latency
when the second-screen device has to connect via a different communication network
to receive the second-screen content from the communication network delivering the

first-screen content. The latency may cause problems with some content, such as in
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real-time programs (e.g., sports), where latency in the synchronization is not

acceptable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 depicts a system for delivering first-screen content and second-screen

content using multi-view coding (MVC) extensions according to one embodiment.

[0004] FIG. 2 depicts a more detailed example of a head-end according to one

embodiment.

[0005] FIG. 3 depicts a more detailed example of a gateway for de-multiplexing the

content stream according to one embodiment.

[0006] FIG. 4 depicts a more detailed example of a second-screen processor

according to one embodiment.

[0007] FIG. 5 depicts a simplified flowchart of a method for delivering second-

screen content using MV C extensions according to one embodiment.

[0008] FIG. 6 illustrates an example of a special purpose computer system
configured with the multi-view delivery system, the multi-view stream processor, and

the second-screen processor according to one embodiment.

DETAILED DESCRIPTION

[0009] Described herein are techniques for a second-screen delivery system using
multi-view coding extensions. In the following description, for purposes of
explanation, numerous examples and specific details are set forth in order to provide a
thorough understanding of particular embodiments. Particular embodiments as
defined by the claims may include some or all of the features in these examples alone
or in combination with other features described below, and may further include

modifications and equivalents of the features and concepts described herein.
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[0010] Particular embodiments provide a second-screen experience for users on a
second-screen device. A system uses multi-stream capabilities designed for
delivering multi-view content to a first-screen device. However, the system uses the
multi-stream capabilities to enable the second-screen experience. For example,
encoding standards have incorporated multi-stream capabilities. The multi-stream
capabilities allow a system to deliver multiple video streams to a single source.
Typically, a multi-view coding (MVC) extension is used to provide multiple views to
a first-screen device. For example, a three dimensional (3D) movie includes a main
video stream and another stream for a second view. The main video stream and
second view are sent to the first-screen device, which combines the second view with
the main video stream to create the 3D picture on the first-screen device. The second
view is encoded into a single stream with the main video stream using the MVC

extension.

[0011] Particular embodiments use the MVC extension to provide second-screen
content along with the first-screen content. In one embodiment, a head-end
multiplexes the first-screen content with the second-screen content into a single
content stream. The second-screen content is added to the video stream according to
the MVC extension requirements. At the user end, such as at a gateway, instead of
sending the first-screen content and second-screen content to the first-screen device,
the gateway de-multiplexes the first-screen content and the second-screen content.
The gateway can then send the first-screen content to the first-screen device while
caching the second-screen content. When the gateway determines that the second-
screen content should be displayed on the second-screen device, the gateway can send
the second-screen content to the second-screen device for display on the second-

screen of the second-screen device.

[0012] FIG. 1 depicts a system 100 for delivering first-screen content and second-
screen content using MVC extensions according to one embodiment. System 100
includes a head-end 102 and customer premise location 104. Head-end 102 may be
servicing multiple customer premise locations 104 (not shown). Each customer
premise location 104 may be offered a personalized second-screen experience using

methods described herein.
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[0013] Head-end 102 may deliver first-screen content to customer premise location
104. In one embodiment, head-end 102 is part of a cable television network that
delivers video content for different television networks via broadcast and also on
demand. The first-screen content may be delivered via the cable television network
using a variety of communication protocols. Different communication protocols
schemes may be used, such as quadrature amplitude modulation (QAM) or Internet
Protocol, to deliver the video content. Although a head-end and cable network is
described, other types of networks that can deliver content using the MVC extension

can be used.

[0014] In one embodiment, a multi-view delivery system 106 includes multiple
computing devices that send first-screen content to customer premise location 104,
Customer premise location 104 may include a gateway 112 that is a device that
interfaces with an outside wide area network 103 (e.g., cable network and/or the
Internet) and a local area network 105 within location 104. A first-screen (1% screen)
device 108 and a set of second-screen devices 108 are connected to gateway 112 via
local area network 105. The first-screen device 108 may be considered a primary
screen, such as a television, that a user is primarily watching. For example, a user
may watch a television show on first-screen device 108. Second-screen (2™ screen)
devices 110 may be secondary screens in which supplemental or second-screen
content can be viewed while a user is watching first-screen device 108. Examples of
second-screen devices 110 include mobile devices, such as smartphones, tablets, and

laptop computers.

[0015] Multi-view delivery system 106 may deliver the first-screen content destined
for first-screen device 108 for display on a first-screen. Also, multi-view delivery
system 106 may deliver second-screen content destined for one or more of second-
screen devices 110. The second-screen content may be considered supplemental
content to the first-screen content. For example, the second-screen content may
include advertisements, additional information for first-screen content, promotion

coupons or offers, and other types of information.
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[0016] An encoding standard, such as H.264, high-efficiency video coding (HEVC),
or other similar protocols, allow multi-views to be sent in single video stream. For
example, an extension of H.264/motion pictures experts group (MPEG)-4, advanced
video coding (AVC) standard, the joint video teams of the international
telecommunications union (ITU)-T video coding experts group (VCEG), and the
international standard (ISO)/international electro-technical commission (IEC) moving
picture experts group (MPEG) standardized an extension of a transcoder. The
extension refers to multi-view video coding, which is amendment 4 to the H.264/AVC
standard. The extension states multiple video streams can be multiplexed via
different P frames into a single stream. Other extensions may be used, such as
supplemental enhancement information (SEI), which may be used in the standard to
allow metadata to be sent with the first-screen content, and also other alternative

approaches to providing multi-view capabilities.

[0017] One common use of the extension is to provide at least two multi-view video
streams to allow a single-screen to experience three-dimensional video. However,
particular embodiments may leverage the extension to provide second-screen content.
In this case, multi-view delivery system 106 is enhanced to enable delivery of multi-

view streams that include first-screen content and second-screen content.

[0018] Also, gateway 112 is specially configured to process the second-screen
content that is sent using the MVC extension. For example, conventionally, a
gateway would have received the two multi-view streams using the MV C extension in
a single content stream. Then, the gateway would have sent both multi-view streams
to only first-screen device 108 (e.g., not to any second-screen devices). This is
because the MVC extension is meant to provide multi-views on a single device.
However, gateway 112 uses a multi-view stream processor 114 to de-multiplex the
first-screen content and the second-screen content that is included in a content stream
from multi-view delivery system 106. Multi-view stream processor 114 may analyze
the content stream to determine where to send the different streams. In some
embodiments, the content streams may be intended entirely for first-screen device
108, such as when a 3D movie is being watched and the multi-view content includes

the additional view. In this case, multi-view stream processor 114 may send both the
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first-screen content and the multi-view content to first-screen device 108. For
example, both of the multi-view streams are merged again and encoded using an

encoder, and then sent to first-screen device 108.

[0019] When using the MVC extension to enable the second-screen environment,
encoder 308 re-encodes the first-screen content and then sends the first-screen content
to first-screen device 108, which can then display the first-screen content. In one
embodiment, a set top box (STB) 116 may receive the first-screen content, decode the
content, and then display the content on first-screen device 108. However, instead of
sending the multi-view content to first-screen device 108, multi-view stream
processor 114 may determine whether the multi-view stream is for the first-screen or
the second-screen. The determination may be made based on metadata associated
with the multi-view stream that may indicate whether or not the multi-view content is

first-screen content or second-screen content.

[0020] When the multi-view content is second-screen content, a second-screen
processor 118 may then send the second-screen content to second-screen device 110
at the appropriate time. For example, multi-view stream processor 114 may first
cache the second-screen content. Then, at the appropriate time, second-screen
processor 118 synchronizes the display of the second-screen content with first-screen
content being displayed on first-screen device 108. For example, an encoder encodes
the second-screen content for sending to second-screen devices 110. In other
embodiments, a user may request the second-screen content when desired. Other
methods of providing the second-screen content may be appreciated and will be

described in more detail below.

[0021] Accordingly, the MVC extension is used to send both the first-screen content
and the second-screen content in multiple views in a content stream. An intelligent
gateway 112 is used to parse the content stream to separate out the first-screen content
and the second-screen content based on metadata. The second-screen content can be
sent to second-screen devices 110 without being sent to first-screen device 108.
Particular embodiments use gateway 112 because gateway 112 sits between headend

102 and first screen devices 108/second-screen devices 110. Gateway 112 has the
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processing power to decode the stream and determine whether one view is for the
second-screen devices. Gateway 112 can then re-encode the streams and send
separate content streams for the first-screen content and the second-screen content to
the appropriate destinations. This allows first screen devices 108/second-screen
devices 110 to not have to be changed to handle MVC extensions for providing
second-screen content. For example, either first screen device 108 or second-screen
devices 110 would have had to receive the single stream with both the first-screen
content and the second-stream content and determine how to process the second-
screen content. Gateway 112 sits naturally in between first screen devices
108/second-screen devices 110, and can determine how to send the second-screen

content.

Head-End Encoding

[0022] As mentioned above, head-end 102 may multiplex the first-screen content
and the second-screen content together into a content stream. FIG. 2 depicts a more
detailed example of head-end 102 according to one embodiment. A primary stream
processor 202 and a supplemental stream processor 204 may determine the first-
screen content and the second-screen content, respectively, to add to the single
content stream. Although only content stream is described, it will be recognized that
multiple content streams may be processed, such as content streams for multiple
television broadcasts. Any number of the broadcasts may include second-screen

content.

[0023] Primary stream processor 202 may receive the first-screen content 206 may
be received from other content sources in real time via satellite or other networks. In
other embodiments, first-screen content may retrieve the first-screen content from
storage 205, which may be cache memory or other types of long term storage.
Although one content stream is described, primary stream processor 202 may be
sending multiple content streams for multiple television channels to locations 104.
Some of the television channels may have related second-screen content, and some

may not.
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[0024] Supplemental stream processor 204 may receive second-screen content from
a second-screen content provider 208. Second-screen content provider 208 may
include an advertiser, a service provider, a retailer, or even a cable television provider.
Also, second-screen content provider 208 may be the same content source that
provided the first-screen content. In one embodiment, second-screen content provider
208 may provide second-screen content to head-end 102, which is stored in storage

205 at 210.

[0025] Second-screen content provider 208 can now target specific user devices,
and also service providers can provide enhancements to the first-screen content. For
example a service provider could provide the player statistics for a sporting event
video stream. Supplemental stream processor 204 may then determine which second-
screen content is appropriate to send with the first-screen content. In one example,
supplemental stream processor 204 determines second-screen content targeted to a
user of second-screen device 110 or first-screen device 108. Once determining the
second-screen content, supplemental stream processor 204 sends the second-screen

content to a multiplexer 212.

[0026] Multiplexer 212 receives the first-screen content and the second-screen
content, and multiplexes them together into a single multi-view content stream.
Multiplexer 212 may multiplex the first-screen content and the second-screen content
based on the MVC extension. Also, metadata to identify the second-screen content as
being “second-screen content” or for a specific second-screen device 110 may be
added to the content stream. The metadata may be needed because the MVC
extension is being used for a purpose other than sending multi-views to a single
device. The metadata allows gateway 112 to determine when second-screen content
is included in the single content stream. Then, encoder 214 may encode the first-
screen content and the second-screen content together into an encoded content stream.
In one embodiment, encoder 214 encodes the second-screen content using the MVC
extension. In this case, the second-screen content is sent as a multi-view stream with
the first-screen content. Encoder 214 can then send the single encoded content stream

through network 103 to customer premise location 104.
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Gateway De-Multiplexing

[0027] FIG. 3 depicts a more detailed example of gateway 112 for de-multiplexing
the content stream according to one embodiment. Gateway 112 receives the encoded
content stream that includes the multiplexed the first-screen content and the second-
screen content. Because of the multiplexing, a de-multiplexer 302 de-multiplexes the
content stream to separate the multi-view streams. A decoder 304 can then decode

the first-screen content and the second-screen content.

[0028] Multi-view stream processor 114 can then determine whether the multi-view
streams include first-screen content and the second-screen content, or are
conventional multi-view streams. For example, depending on the metadata associated
with the second-screen content, multi-view stream processor 114 may prepare the
second-screen content for forwarding to second-screen device 110. In other
embodiments, the second-screen content may actually be meant for first-screen device
108 (in this case, it would not be referred to as second-screen content and is actually
multi-view content being traditionally used). If the content stream included
traditional multi-view content, then the first-screen content and the second-screen
content may be recombined into a single stream, and then an encoder 308 re-encodes

the single stream, which is sent to first-screen device 108.

[0029] When the content stream includes first-screen content and the second-screen
content, multi-view stream processor 114 determines where to send the first-screen
content and the second-screen content. For example, multi-view stream processor
114 sends the first-screen content to set top box 116 (encoded by encoder 308). Then,
multi-view stream processor 114 determines where to send the second-screen content.
In this embodiment, multi-view stream processor 114 stores the second-screen content
in cache memory 306. Although cache memory is described, any type of storage may

be used.
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[0030] Once the second-screen content has been stored in cache memory 306,
second-screen processor 118 may determine when and where to send the second-
screen content to second-screen device 110. Encoder 308 (this may be the same
encoder used to encode the single stream with multi-views or a different encoder)
may encode the second-screen content into a stream. This stream is different as it
only includes second-screen content and is not multiplexed with first-screen content.
This type of content stream may be in a format that second-screen device 110 is
configured to process (that is, second-screen device 110 does not have to de-multiplex
a content stream with both first-screen content and second-screen content). Encoder
308 then sends the second-screen content to second-screen device 110. It should be
noted that encoding may be performed at any time before delivery to second-screen

device 110.

Second-Screen Delivery

[0031] FIG. 4 depicts a more detailed example, of second-screen processor 118
according to one embodiment. Second-screen processor 118 may deliver the second-
screen content differently. For example, second-screen processor 118 may forward
all second-screen content to second-screen device 110 with metadata that is selected
based on how and when to display the second-screen content. Or, second-screen
processor 118 may detect different events (e.g., in the first screen content) and send

the second-screen content in a synchronized manner.

[0032] Second-screen processor 118 also may determine which second-screen
device 110 is connected to gateway 112 and determine which second-screen device
110 should be the destination for the second-screen content. For example, second-
screen processor 118 maintains a list of devices within location 104 that are
associated with a user or users. This information may be determined via a user profile
408 for the user (or multiple user profiles for multiple users). The user profile
information may be found in a subscription profile (when using an application
supported by the MSO) or provided by a user. Also, second-screen processor 118

may include a second-screen device detector 402 to detect which second-screen

10



WO 2017/062404 PCT/US2016/055416

devices 110 are active in customer premise location 104. Second-screen device
detector 402 may also track which applications 404 are being used by second-screen

devices 110.

[0033] In detecting which second-screen devices 110 are active, second-screen
device detector 402 may message with second-screen devices 110 to determine which
second-screen devices 110 are active and in what location. This may involve sending
a message to application 404 and having a user confirm the activity and location.
Also, second-screen device detector 402 may use fingerprinting or application
detection methods may be used to maintain the list of devices. For example, second-
screen device detector 402 may activate a microphone of second-screen device 110 to
detect the audio being output in the location of second-screen device 110. Then,
second-screen device 110 may determine a fingerprint of the first-screen content
being output by first-screen device 108. In one example, a television may be
outputting a television show, and second-screen device 110 may take a fingerprint of
the audio within a range of second-screen device 110. Second-screen device 110 or
second-screen device detector 402 (or a back-end device) can then determine that a
user is watching the television show when the fingerprint matches a fingerprint from
the television show. Further, second-screen device detector 402 may detect which
application the user is using by intercepting transfers between the application and a

wide area network, such as the Internet.

[0034] As discussed above, cache 306 buffers the second-screen content. Also,
metadata about the second-screen data may be stored in cache 306. The metadata
may include information that can be used to determine when the second-screen

content should be output to second-screen device 110.

[0035] Then, a content delivery processor 406 determines when second-screen
content should be provided to second-screen device 110. Content delivery processor
406 may monitor the first-screen content being sent and metadata for the second-
screen content in cache 306. For example, when a first-screen device renderer
requests a change in the content view via a channel change, content delivery processor

406 records the change such that content delivery processor 406 knows the channel

11
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first-screen device 108 is watching. Then, content delivery processor 406 can retrieve
second-screen content for second-screen device 110 appropriately. For example,
content delivery processor 406 may retrieve second-screen content for the current
channel at a time defined by the metadata for the second-screen content. This

synchronizes the second-screen content with the first-screen content.

[0036] Content delivery processor 406 may use user profile 408 for users that second-
screen device detector 402 built to personalize the second-screen content delivery.
The user profile may store personal information for the user, such as user preferences
for second-screen content, such as what types of advertisements the user likes to view.
Content delivery processor 406 may then determine which second-screen content to

provide to second-screen application 404.

[0037] Content delivery processor 406 may sit within a protocol stack on gateway
112 to allow it to disseminate second-screen content to various second-screen devices
110. A software development kit can be used by a second-screen application 404 to
allow interaction with content delivery processor 406 in gateway 112 to receive
second-screen content. For example, second-screen applications 404 can subscribe to
and access different capabilities provided by gateway 112. For example, the software
development kit allows second-screen applications 404 to interface with content
delivery processor 406 and request specific second-screen sub-streams based on
provided parameters. In other embodiments, content delivery processor 406 may
automatically determine which second-screen content to send based on the user

profile.

[0038] Because gateway 112 is context aware via the second-screen device
detection, gateway 112 can use the user profile for a user and disseminate the
appropriate second-screen content to the second-screen devices 110. For example,
when two second-screen devices 110 exist within customer premise location 104 and
are active while first-screen device 108 is active, one second-screen device 110 may
be targeted with first second-screen content based on the user profile and another
second-screen device may be provided with general second-screen content that is not

targeted. In one example, when watching a cooking show on the first-screen, a first

12
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second-screen device 108 may receive general coupons, and a second second-screen

device may receive personalized recipes.

[0039] In another embodiment, the second-screen content may include sign
language-enabled broadcasts in which sign language can be displayed on second-
screen devices 110. The standard method for hearing-impaired services is to provide
closed caption or in some broadcasts to set up a picture-in-a-picture (PIP) where a
sign language source may be in the comer of the first-screen device display screen
while the first-screen content is displayed in the remainder of the first-screen device
display screen. This may not be ideal for viewers that may be in the same household.
For example, it may either disrupt the viewing experience for users that do not need
the sign-language view or overlay too much of the sign-language view over the first-
screen broadcast. Also, the PIP window may be too small to view the sign language.
Using particular embodiments, the first-screen content may include the main
broadcast program and the second-screen content may include sign language
information that is associated with the first-screen content. Gateway 112 may track
second-screen devices 110 that are active and determine that a user who is hearing-
impaired is watching the first-screen content via any detection process. Gateway 112
may then determine that the sign language information should be sent to this second-
screen device. Then, the user can watch the sign-language display on his/her own
second-screen device 110 without interrupting the television show. Also, this can be
enhanced to allow the user to design the elements of how the sign language view and
the first-screen content view should be laid out and cast back to the primary screen
renderer. For example, a user can segment the first-screen content and the second-

screen content as desired.

[0040] The second-screen content can be provided without the need for the second-
screen application to use any first-screen content detection, such as fingerprint
detection. Rather, gateway 112 has access to the first-screen content and can perform
this detection itself. Further, second-screen device 110 does not need any over-the-
top capabilities as the second-screen content is sent with the first-screen content. This
may also help synchronization as the second-screen content arrives with the first-

screen content and experiences the same latency.

13
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[0041] Gateway 112 also allows for new application capabilities that go beyond
simply overlaying content on second-screen devices 110 based on first-screen content
contacts. For example, extended features not only at the content source, but also by
application developers may be used. For example, a cooking show can produce
multi-stream views that include the main program, detailed recipe instructions, and
ingredient manufacturer coupons. Hence, a second-screen application designer can
create different overlays that allow the user to view the recipe details and store them
on their home recipe file while previewing the manufacturer coupons and storing the

coupons in user-specific logs at the same time as watching the first-screen content.

[0042] In one example, a user is viewing a channel on first-screen device 108 while
accessing application 404 on second-screen device 110. When the user tunes to the
channel to view the first-screen content, content delivery processor 406 detects the
user is watching certain first-screen content. Then, content delivery processor 406
may send second-screen content to application 404 including metadata for when and
how the second-screen content should be presented to the user. The second-screen
content may include time-based synchronized advertisements to the first-screen
content, promotion offers, such as coupons, or supplemental content, such as detailed
episode instructions in the form of additional video. The episode-related material
may be cooking instructions or detailed auto inspection information that relates to the

first-screen content being viewed.

[0043] Accordingly, second-screen application 404 can display second-screen
content related to the first-screen content without the need to have a connection to an
external source through a wide area network, such as the Intemnet or an over-the-top
connection, different from the connection being used by first-screen device 108. That
is, the second-screen content is received via the same communication network and
content stream as the first-screen content. Further, second-screen device 110 does not
need to rely on external technologies to determine what the user is watching and to
retrieve related material. Gateway 112 can detect the existing second-screen devices
110 being used and through context build user profile information along with
information sent from second-screen applications 404 to determine the appropriate

second-screen content to provide to users.
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Head-end enhancements to personalize user experience

[0044] In some embodiments, gateway 112 may detect which second-screen
devices 110 are active. Then, gateway 112 may consult a user profile to determine
which second-screen content may be of interest to this user using this second-screen
device 110. For example, if a mobile telephone that is associated with a user #1 is
active, and this user likes cooking shows, then gateway 112 may send a message to

head-end 102 indicating that user #1 is active and likes cooking shows.

[0045] When user #1 requests a cooking show, head-end 102 may determine that
recipe information should be sent to gateway 112 as second-screen content. In this
case, head-end 102 may selectively provide second-screen content to different users.
This may more efficiently use bandwidth as only second-screen content may be sent
based on active second-screen devices 110 and only to users that may be interested in
this second-screen content. Alternatively, second-screen content can be always sent

with first-screen content.

Method Flow

[0046] FIG. 5 depicts a simplified flowchart 500 of a method for delivering second-
screen content using MVC extensions according to one embodiment. At 502,
gateway 112 receives a content stream including first-screen content and second-
screen content. Head-end 102 sent the content stream using the MVC extension

configured to be used to provide multi-view content for the first-screen content.

[0047] At 504, gateway 112 separates the first-screen content and the second-screen
content from the content stream. Demultiplexer 302 may be used to perform
demultiplexing. At 506, gateway 112 may decode the first-screen content and the

second-screen content.
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[0048] At 508, gateway 112 determines that the second-screen content is for a
second-screen device. At 510, gateway 112 can store the second-screen content in

cache 306.

[0049] At 512, gateway 112 detects a second-screen device actively connected to
the gateway. Also, gateway 112 may determine that this second-screen device is the
destination for the second-screen content. Then, at 514, gateway 112 sends the first-
screen content to a first-screen device. Also, at 516, gateway 112 sends the second-

screen content to the second-screen device.

Computer System

[0050] FIG. 6 illustrates an example of a special purpose computer system 600
configured with multi-view delivery system 106, multi-view stream processor 114,
and second-screen processor 118 according to one embodiment. In one embodiment,
computer system 600-1 describes head-end 102. Also, computer system 600-2
describes gateway 112. Only one instance of computer system 600 will be described
for discussion purposes, but it will be recognized that computer system 600 may be
implemented for other entities described above, such as multi-view delivery system
106, multi-view stream processor 114, and second-screen processor 118, first-screen

devices 108, STB 116, and/or second-screen devices 110.

[0051] Computer system 600 includes a bus 602, network interface 604, a computer

processor 606, a memory 608, a storage device 610, and a display 612.

[0052] Bus 602 may be a communication mechanism for communicating
information. Computer processor 606 may execute computer programs stored in
memory 608 or storage device 608. Any suitable programming language can be used
to implement the routines of particular embodiments including C, C++, Java,
assembly language, etc. Different programming techniques can be employed such as
procedural or object oriented. The routines can execute on a single computer system
600 or multiple computer systems 600. Further, multiple computer processors 606

may be used.
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[0053] Memory 608 may store instructions, such as source code or binary code, for
performing the techniques described above. Memory 608 may also be used for
storing variables or other intermediate information during execution of instructions to
be executed by processor 606. Examples of memory 608 include random access

memory (RAM), read only memory (ROM), or both.

[0054] Storage device 610 may also store instructions, such as source code or
binary code, for performing the techniques described above. Storage device 610 may
additionally store data used and manipulated by computer processor 606. For
example, storage device 610 may be a database that is accessed by computer system
600. Other examples of storage device 610 include random access memory (RAM),
read only memory (ROM), a hard drive, a magnetic disk, an optical disk, a CD-ROM,
a DVD, a flash memory, a USB memory card, or any other medium from which a

computer can read.

[0055] Memory 608 or storage device 610 may be an example of a non-transitory
computer-readable storage medium for use by or in connection with computer system
600. The non-transitory computer-readable storage medium contains instructions for
controlling a computer system 600 to be configured to perform functions described by
particular embodiments. The instructions, when executed by one or more computer
processors 606, may be configured to perform that which is described in particular

embodiments.

[0056] Computer system 600 includes a display 612 for displaying information to a
computer user. Display 612 may display a user interface used by a user to interact

with computer system 600.

[0057] Computer system 600 also includes a network interface 604 to provide data
communication connection over a network, such as a local area network (LAN) or
wide area network (WAN). Wireless networks may also be used. In any such
implementation, network interface 604 sends and receives electrical, electromagnetic,
or optical signals that carry digital data streams representing various types of

information.
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[0058] Computer system 600 can send and receive information through network
interface 604 across a network 614, which may be an Intranet or the Internet.
Computer system 600 may interact with other computer systems 600 through network
614. In some examples, client-server communications occur through network 614.
Also, implementations of particular embodiments may be distributed across computer

systems 600 through network 614.

[0059] Particular embodiments may be implemented in a non-transitory computer-
readable storage medium for use by or in connection with the instruction execution
system, apparatus, system, or machine. The computer-readable storage medium
contains instructions for controlling a computer system to perform a method described
by particular embodiments. The computer system may include one or more
computing devices. The instructions, when executed by one or more computer
processors, may be configured to perform that which is described in particular

embodiments.

[3PE)

[0060] As used in the description herein and throughout the claims that follow, “a”,
“an”, and “the” includes plural references unless the context clearly dictates
otherwise. Also, as used in the description herein and throughout the claims that
follow, the meaning of “in” includes “in” and “on” unless the context clearly dictates

otherwise.

[0061] The above description illustrates various embodiments along with examples
of how aspects of particular embodiments may be implemented. The above examples
and embodiments should not be deemed to be the only embodiments, and are
presented to illustrate the flexibility and advantages of particular embodiments as
defined by the following claims. Based on the above disclosure and the following
claims, other arrangements, embodiments, implementations and equivalents may be

employed without departing from the scope hereof as defined by the claims.
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CLAIMS

What is claimed is:

1. A method comprising:

receiving, by a gateway, a content stream including first-screen content and
second-screen content, wherein the second-screen content is sent in the content stream
using a multi-view coding extension configured to be used to provide multi-view

content;

separating, by the gateway, the first-screen content and the second-screen

content from the content stream;

determining, by the gateway, whether the second-screen content is for second-

screen devices;

selecting, by the gateway, a second-screen device that is connected to the

gateway and is a destination for the second-screen content;
sending, by the gateway, the first-screen content to a first-screen device; and

sending, by the gateway, the second-screen content to the second-screen

device.

2. The method of claim 1, wherein selecting the second-screen device
that is connected to the gateway and the destination for the second-screen content

comprises:

selecting a plurality of second-screen devices that are connected to the

gateway; and

selecting the second-screen device from the plurality of second-screen devices

as the destination for the second-screen content.

3. The method of claim 2, wherein the selecting is performed based on a

user profile associated with the second-screen device.
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4, The method of claim 2, wherein the selecting is performed based on
the second-screen device being detected to be actively within a range of the first-

screen device.

5. The method of claim 4, wherein fingerprint detection of the first-screen
content is used by the second-screen device to determine the second-screen device is

within the range of the first-screen device.

6. The method of claim 1, further comprising:

communicating with the second-screen device to determine a user associated

with the second-screen device is watching the first-screen content.

7. The method of claim 6, wherein communicating with the second-

screen device comprises:

communicating with an application on the second-screen device to determine

the user is watching the first-screen content.

8. The method of claim 1, further comprising:

storing the second-screen content prior to sending the second-screen content to

the second-screen device.

9. The method of claim 8, further comprising:

selecting a time to send the second-screen content to the second-screen device;

and

sending the second-screen content to the second-screen device at the time.

20



WO 2017/062404 PCT/US2016/055416

10. The method of claim 9, wherein selecting the time is based on an event

occurring in the first-screen content being sent to the first-screen device.

11. The method of claim 8, further comprising:

selecting metadata for the second-screen device to use to display the second-

screen content; and

sending the metadata and the second-screen content to the second-screen
device, wherein the second-screen device uses the metadata to determine when to

display the second-screen content.

12. The method of claim 1, wherein determining whether the second-

screen content is for second-screen devices comprising:
selecting metadata associated with the second-screen content; and

determining whether the second-screen content should be sent to the first-

screen device or the second-screen device based on the metadata.

13. The method of claim 12, wherein when the gateway determines that
the second-screen content is for the first-screen device, sending the second-screen

content to the first-screen device instead of the second-screen device.

14. The method of claim 1, wherein separating comprises:

demultiplexing the content stream to determine the first-screen content and the

second-screen content.

15. The method of claim 1, wherein the first-screen content and the

second-screen content are sent from a single source.
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16. The method of claim 1, wherein the first-screen content and the
second-screen content are sent from a same network connection in a single content

stream.

17. The method of claim 1, further comprising:

decoding the first-screen content and the second-screen content at the

gateway; and

re-encoding, by the gateway, the first-screen content for the first-screen device
and the second-screen content for the second-screen device in separate content

streams.

18. An apparatus comprising:
one or more computer processors; and

a non-transitory computer-readable storage medium containing instructions
that, when executed, control the one or more computer processors to be configured

for:

receiving a content stream including first-screen content and second-screen
content, wherein the second-screen content is sent in the content stream using a multi-

view coding extension configured to be used to provide multi-view content;

separating the first-screen content and the second-screen content from the

content stream,
determining whether the second-screen content is for second-screen devices;

selecting a second-screen device that is connected to the apparatus and is a

destination for the second-screen content;
sending the first-screen content to a first-screen device; and

sending the second-screen content to the second-screen device.
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19. A system comprising:

a gateway device configured to be communicatively coupled, via a network, to

a head-end device that comprises:
one or more first computer processors; and

a first non-transitory computer-readable storage medium comprising
instructions, that when executed, control the one or more first computer

processors to be configured for:

multiplexing first-screen content and second-screen content into a
single content stream based on a multi-view coding extension configured to be

used to provide multi-view content; and

adding metadata to the single content stream, the metadata identifying

that the second-screen content is for second-screen devices;
the gateway device comprising:
one or more second computer processors; and

a second non-transitory computer-readable storage medium comprising
instructions, that when executed, control the one or more second computer

processors to be configured for:

receiving the single content stream including the first-screen

content and the second-screen content;

separating the first-screen content and the second-screen

content from the single content stream;

determining whether the second-screen content is for second-

screen devices based on the metadata;
sending the first-screen content to a first-screen device; and

sending the second-screen content to a second-screen device.
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20. The system of claim 19, wherein the gateway device is further
configured to be communicatively coupled to a plurality of second-screen devices,
wherein the gateway is further configured to select the second-screen device from the

plurality of second-screen devices in which to send the second-screen content.
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500\ 5/6

5020/“\ Receive a content stream including first-
screen content and second-screen content

504 Separate the first screen content and the
\/r\ second screen content from the content stream

506 Decode the first screen content and the second
VA screen content

Determine that the second screen content is
SOSU/\ for a second screen device

'

910 /M Store the second screen content in cache

'

Detect a second screen device actively
512u/\ connected to the gateway

l

514 Send the first screen content to a first
YA screen device

'

516 Send the second screen content to the second
YA screen device

FIG. 5
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