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(57) Abstract: Disclosed herein are system, apparatus, article of manu-
facture, method and/or computer program product embodiments, and/or
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tions based on non-streaming content on a media device. In a non-limiting
embodiment, an apparatus, such as a media device, may provide recom-
mendations of related streaming content based on non-streaming content
retrieved from non-streaming sources and retrieving the streaming con-
tent from distributed streaming sources. The media device may monitor
a transmission and display of non-streaming content and create a finger-
print of the non streaming content based on the monitoring. And based
on the fingerprint, the media device may generate recommendations of
related or similar streaming content that can be retrieved and displayed
by the media device.
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WEAVE STREAMING CONTENT INTO A LINEAR VIEWING EXPERIENCE
FIELD

[0001] This disclosure is generally directed to delivering supplemental content to a media

device, and displaying the delivered supplement content on the media device.

BACKGROUND

[0002] With a rise in technology surrounding the control of delivering content, new types
of interactions may be used to control the delivery of content including also delivering
secondary content. For example, the secondary content can be stitched within the delivery
of primary content at a content server. The content server side insertion of secondary
content allows content providers to provide the primary content and secondary content
together on the content management server (CMS) level rather than on the level of the
receiver. But current secondary content technologies, such as measurement, viewability
and interactivity, cannot be supported with server side stitching. This is largely due to the
fact that interactive components in the secondary content, e.g., overlays and/or microsites,
are developed using client side code that renders these components based on the
processing capability of the receiver. Alternatively, secondary content may be provided
separately from the primary content to the client device. This, however, often causes
problems such as pauses or buffering when loading the secondary content with the

primary content.

SUMMARY

[0003] Provided herein are system, apparatus, article of manufacture, method and/or
computer program product embodiments, and/or combinations and sub-combinations
thereof, for using technology in innovative ways to provide enhanced media streaming
functionality, including providing interactive content by media systems, seamlessly
providing secondary content to the media systems, and/or providing recommendations of
content based on content being displayed on the media systems as well as user viewing

history, to name just two examples.
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[0004] An embodiment is directed to system, apparatus, article of manufacture, method
and/or computer program product embodiments, and/or combinations and sub-
combinations thereof, for providing interactive content by a media system based on
content received from a content provider, wherein the content may include secondary
content stitched into primary content at the content provider. In a non-limiting
embodiment, an apparatus, such as a media device, may provide interactive content to the
media system. The media device may receive content comprising primary and secondary
content from a content provider, and then determine whether the secondary content is a
candidate for an interactive experience. The media device may also provide the
interactive experience when the secondary content is a candidate for the interactive
experience. Furthermore, the media device may monitor tracking information of the
interactive experience.

[0005] Another embodiment is directed to system, apparatus, article of manufacture,
method and/or computer program product embodiments, and/or combinations and sub-
combinations thereof, for providing playback of content that includes client side stitching
of secondary content to a media system. In a non-limiting embodiment, an apparatus,
such as a media device, may provide client side stitching of secondary content to the
media system. The media device may receive content comprising primary content from a
content provider and analyze metadata of the content to identify secondary content to be
presented by the media system. The media device may also retrieve the secondary content
from the content provider and pre-buffer the secondary content. The media device may
also provide the secondary content.

[0006] Yet another embodiment is directed to system, apparatus, article of manufacture,
method and/or computer program product embodiments, and/or combinations and sub-
combinations thereof, for providing content recommendations from streaming sources
based on over the air (OTA) content and/or content received over a network (such as
through a cable box or media device, for example) that are provided to television of the
user. In a non-limiting embodiment, an apparatus, such as a media device, may provide
recommendations of content from streaming sources based on broadcast or OTA content
received by an antenna or other means connected to a television. In another embodiment,
the apparatus may also provide recommendations of content from streaming sources

based on content retrieved, for example, through a cable box or digital video recorder
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(DVR) connected to the television. The media device may also provide the secondary
content. The media device may monitor the video content currently displayed on the
television and create a fingerprint of a type of the OTA content, cable box content, and/or
streaming content (such as DVR content). And based on the fingerprint, the media device
may generate recommendations from streaming sources and display the recommendations
on the television. The recommendations may be displayed concurrently with (e.g., as an
overlay) or in place of (e.g., as a new screen) currently displayed OTA content, cable box
content, and/or DVR content.

[0007] While embodiments are described herein with respect to an example of controlling
display devices and/or media devices in a media streaming environment, these
embodiments and this disclosure are applicable to the delivery of any content in any
environment using any process, method, system, apparatus, device, and/or computer

program product for delivery.

BRIEF DESCRIPTION OF THE FIGURES

[0008] The accompanying drawings are incorporated herein and form a part of the
specification.
[0009] FIG. 1A is a block diagram of a system for delivering or providing content by a

media system, according to some embodiments.

[0010] FIG. 1B illustrates example content that includes primary and secondary content,
according to some embodiments.

[0011] FIG. 1C illustrates example content that includes primary content and secondary
timeslots for secondary content, according to some embodiments.

[0012] FIG. 2 illustrates a method for providing interactive content by a media system,
according to some embodiments.

[0013] FIG. 3 illustrates an example graphical user interface for providing interactive
content by a media system, according to some embodiments.

[0014] FIG. 4 illustrates communication and functionality in a media system for
providing and displaying interactive content, according to some embodiments.

[0015] FIG. 5 illustrates a method for providing client-side stitching of secondary content

by a media system, according to some embodiments.
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[0016] FIG. 6 illustrates communication and functionality in a media system for
providing client-side stitching of secondary content, according to some embodiments.
[0017] FIG. 7 illustrates a method for weave streaming content into a linear viewing

experience, according to some embodiments.

[0018] FIG. 8 illustrates an example computer system useful for implementing various
embodiments.
[0019] In the drawings, like reference numbers generally indicate identical or similar

elements. Additionally, generally, the left-most digit(s) of a reference number identifies

the drawing in which the reference number first appears.

DETAILED DESCRIPTION

[0020] FIG. 1A is a block diagram of a system for delivering or providing specific
content to electronic devices based on content currently being displayed on the electronic
devices, according to some embodiments. In a non-limiting example, the system for
providing content is a media system 100.

[0021] Media system 100 may include a user media system 102 that includes display
device 104,digital video recorder 111, cable box, 113, media device 114, and/or antenna
115. Display device 104 may comprise a television, a monitor, a phone screen, a tablet
screen, a projector, or any combination thereof. A person of ordinary skill in the art would
understand that display device 104 is not limited to these examples, and that other types
of displays are further contemplated according to aspects of the present disclosure.

[0022] Media device 114 may comprise a television, a smart phone, a tablet, a streaming
device, a gaming console, or any combination thereof. A person of ordinary skill in the art
would understand that the media device 114 is not limited to these examples, and that
other types of media devices are further contemplated according to aspects of the present
disclosure. In some embodiments, the media device 114 can be a part of, integrated with,
operatively coupled to, and/or connected to display device 104 through, for example,
connection 122E. Media device 114 can be configured to communicate with network 119
through connection 122A. In various embodiments, network 119 can include, without
limitation, wired and/or wireless intranet, extranet, Internet, cellular, Bluetooth and/or any

other local, regional, global communications network, as well as any combination thereof.
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[0023] Digital video recorder 111, cable box 113 and/or antenna 115 may be connected to
media device 114, such as through a coaxial cable, HDMI cable, etc., and provide content
for display by media device 114 on display device 104. Digital video recorder 111
records video content that can be played upon user request. Digital video recorder 111
may also provide trick play features such as pausing, fast forwarding, and/or rewinding
the stored content. In some embodiments, digital video recorder 111 may be distinguished
from antenna 115 and cable box 113 because digital video recorder 111 provides media
device 114 with stored content while antenna 115 and cable box 113 provide media
device with live content. For example, antenna 115 provides content to media device 114
by receiving over the air broadcast television signals and relaying the signals to media
device 114. Cable box 113 may be a set-top box that converts signals received from a
cable television service to a signal that can be displayed by media device 114. In some
embodiments, cable box 113 may incorporate a digital video recorder.

[0024] Media system 100 may also include one or more content provider(s) 120 (also
called content provider device(s) 120 and/or content server(s) 120). Content provider(s)
120 may each include databases to store non-streaming content 142, streaming content
144, and/or metadata 146. Content provider(s) 120 may include cable providers, over-the-
air broadcasters, and streaming content providers, to name just some examples. Not all
content provider(s) 120 may have both non-streaming content 142 and streaming content
144. In some embodiments, non-streaming content 142 refers to content received by
antenna 115 (e.g., over the air) or by cable box 113 (e.g., from a cable provider). In some
embodiments, streaming content 144 refers to content provided by streaming content
provider(s) 120. In some embodiments, streaming content 144 refers to any content
provided over a network connection such as Wi-Fi. Content provider(s) 120 that provide
non-streaming content 142 may be considered non-streaming content providers and
content provider(s) 120 that provide streaming content 144 may be considered streaming
content providers.

[0025] According to some embodiments, content provider(s) 120 may transmit non-
streaming content 142 and streaming content 144 to media device 114 through network
119. Content provider(s) 120 may be connected to network 119 through connection 122B.
For example, if content provider(s) 120 is a streaming content provider, content

provider(s) may provide content through connections 122A and 122B and network 119.
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In some embodiments, content provider(s) 120 may bypass network 119 and directly
provide content through connections 122A and 122B. For example, if content provider(s)
120 is an over-the-air broadcaster, connections 122A and 122B are over-the-air
connections between the over-the-air broadcaster and antenna 115.

[0026] The non-streaming content 142 and streaming content 144 may include any
combination of music, videos, movies, TV programs, multimedia, images, still pictures,
text, graphics, gaming applications, advertisements, software, and/or any other content or
data objects in electronic form. In some embodiments, metadata 146 comprises data about
non-streaming content 142 and streaming content 144. For example, metadata 146 may
include associated or ancillary information indicating or related to writer, director,
producer, composer, artist, actor, summary, chapters, production, history, year, trailers,
alternate versions, related content, applications, and/or any other information pertaining
or relating to non-streaming content 142 and streaming content 144. Metadata 146 may
also or alternatively include links to any such information pertaining or relating to non-
streaming content 142 and streaming content 144. Metadata 146 may also or alternatively
include one or more indexes of non-streaming content 142 and streaming content 144,
such as start and end times of the content.

[0027] According to some embodiments, at least some of non-streaming content 142 and
streaming content 144 may also be stored in content storage 118 of media device 114.
Content storage 118 may comprise random access memory (RAM), read-only memory
(ROM), electronically erasable programmable random access memory (EEPROM), hard
disk drive (HDD), solid state drive (SSD), or any combination thereof. A person of
ordinary skill in the art would understand that content storage 118 is not limited to these
examples, and that other types of storage are further contemplated according to aspects of
the present disclosure.

[0028] In various embodiments, content provider(s) 120 may transmit non-streaming
content 142 and streaming content 144 to media device 114 via analog television signals,
digital television signals, satellite television signals, analog signals, digital signals,
satellite signals, broadcast signals, internet video streaming (including dial-up,
broadband, cable, fiber, DSL, wireless, mobile network, and satellite internet, to name
just a few examples), internet radio streaming, or any combination thereof, over network

119. A person of ordinary skill in the art would understand these forms of transmitting
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signals are examples, and that other forms of transmitting signals are further
contemplated according to aspects of the present disclosure.

[0029] According to some embodiments, content provider(s) 120 may encode and
compress non-streaming content 142 and streaming content 144 before it is delivered to
media device 114. In embodiments, content provider(s) 120 may encode non-streaming
content 142 and streaming content 144 by a plurality of encoding and codec systems,
such as NTSC, PAL, SECAM, FM, AM, DAB+, DMB, DTMB, ATSC, ISDB, DVB-S,
DVB-S2, DVB-C, DVB-T, DTT, MMDS, MVDS, Flash, MPEG-1, MPEG-4, WMV,
VP6, RealVideo, Real Audio, FLAC, ALAC, AMR, EVRC, or any combination thereof.
A person of ordinary skill in the art would understand that the encoding and codec
systems are not limited to these examples, and that other types of encoding and codec
systems are further contemplated according to aspects of the present disclosure.

[0030] Media system 100 may include a remote control 138. Remote control 138 can be
any component, part, apparatus or method for controlling media device 114 and/or
display device 104, such as a remote control, a tablet, laptop computer, smartphone, on-
screen controls, integrated control buttons, or any combination thereof. A person of
ordinary skill in the art would understand that remote control 138 is not limited to these
examples, and that other types of interactive devices are further contemplated according
to aspects of the present disclosure. In some embodiments, remote control 138 may
comprise transceiver 130 for sending signals to media device 114 to manipulate the
content displayed on display device 104. Transceiver 130 may operate according to any
communication standard or technique, such as infrared, cellular, Wi-Fi, Bluetooth, to
name just a few examples. For example, remote control 138 may send signals to media
device 114 to control the speed, volume, channel, scene, screen, color, playback, or any
combination thereof of the content displayed on display device 104. According to
embodiments, remote control 138 may send signals to media device 114 via connection
122C through network 119 or via connection 122D using infrared communications, fiber
communications, wired communications, cellular, Wi-Fi, wireless communications,
electromagnetic communications, or any combination thereof. A person of ordinary skill
in the art would understand that remote control 138 is not limited to these examples of
communications, and that other types of communications are further contemplated

according to aspects of the present disclosure.
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[0031] In various embodiments, remote control 138 may include or be implemented as an
audio remote control device. For example, the audio remote control functionality may be
implemented using one or more microphones 126. As such, remote control 138 may
receive audio commands from a user of media system 100 or another source of audio
commands, such as audio from content displayed on display device 104 and output by
speaker(s) 108. For example, microphone 126 can be used to receive audio from a movie
playing on display device 104. Remote control 138 may transmit control signals
corresponding to such audio commands to media device 114, the display device 104,
and/or any other component in media system 100, to cause media device 114, display
device 104, and/or other component to operate according to the audio commands.

[0032] According to various embodiments, remote control 138 may comprise a plurality
of interaction sensors 132 that detect user interactions with remote control 138. The
plurality of interaction sensors 132 that detect user interactions with remote control 138
may comprise interactive buttons, a camera, a gyroscope, or any combination thereof. A
person of ordinary skill in the art would understand that the plurality of interaction
sensors 132 are not limited to these examples, and that other types of sensors that detect
user interactions with remote control 138 are further contemplated according to aspects of
the present disclosure.

[0033] In further embodiments, remote control 138 may comprise a plurality of
environment sensors 134 that monitor the environment and/or area surrounding or
proximate to remote control 138. The plurality of environment sensors 134 may comprise
a proximity sensor, a light sensor, a camera, a microphone, a heat sensor, a motion
detector, or any combination thereof. A person of ordinary skill in the art would
understand that the plurality of environment sensors 134 are not limited to these
examples, and that other types of sensors are further contemplated according to aspects of
the present disclosure.

[0034] According to embodiments, remote control 138 may send sensor data from its
sensors 132, 134 to media device 114. For example, the sensor data may be sent via
infrared communications, fiber communications, wired communications, Wi-Fi, cellular,
wireless communications, electromagnetic communications, or any combination thereof.

A person of ordinary skill in the art would understand that remote control 138 is not
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limited to these examples of communications, and that other types of communications are
further contemplated according to aspects of the present disclosure.

[0035] Display device 104 may include display 106, speaker(s) 108, control module 110,
and transceiver 112. Control module 110 may receive and respond to commands from
media device 114 to control the operation of display device 104, such as selecting a
source, engaging an interactive content, varying audio and/or video properties, adjusting
volume, and/or powering on and off. A person of ordinary skill in the art would
understand that the commands are not limited to these examples, and that other types of
commands are further contemplated according to aspects of the present disclosure.
Control module 110 may receive such commands via transceiver 112. Transceiver 112
may operate according to any communication standard or technique as described herein,
such as infrared, cellular, WI-FI, and Bluetooth.

[0036] Media device 114 may include control interface module 116 for sending and
receiving commands to/from display device 104 and remote control 138, as well as other
components in media system 100. In operation, the media system 100 may receive
commands or other signals from remote control 138 that is attempting to interact with
media device 114 to select content, such as a movie, TV show or song, and/or engage in
interactive content. Media device 114 may request the selected content from content
provider(s) 120 over network 119. Content provider(s) 120 may transmit the requested
content to media device 114. Media device 114 may transmit the content to display
device 104 for playback using display 106 and/or speakers 108. The media system 100
may receive commands or other signals from remote control 138 to change settings of
display device 104, such as changing the volume, the source, the channel, display and
audio settings, to name just a few examples.

[0037] Media device 114 may include a processor 117 for executing the processes and
operations discussed herein.

[0038] In an embodiment, the media system 100 may receive commands on remote
control 138 received through interaction with pressing buttons or using a touch screen on
remote control 138, such as channel up/down, volume up/down,
play/pause/stop/rewind/fast forward, menu, up, down, left, right, to name just a few

examples.
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[0039] In an embodiment, as noted above, user interface and command module 128 in
remote control 138 may receive audio input via one or more microphones 126. The audio
input may be from a user of media system 100, display device 104 (via the speakers 108),
or any other audio source in the media system 100. User interface and command module
128 may analyze the received audio input to recognize trigger words and commands,
using any well-known signal recognition techniques, procedures, technologies, etc. User
interface and command module 128 may generate command signals compatible with
display device 104 and/or media device 114 corresponding to the recognized commands
and transmit such command signals to display device 104 and/or media device 114 via
transceiver 130, to thereby cause display device 104 and/or media device 114 to operate
according to the trigger words and commands.

[0040] More particularly, the media system 100 may receive commands from remote
control 138 such as an audio command received through microphone 126. For example,
to increase the volume, the media system 100 may receive a command through
microphone 126, translate the command using processor 117, and determine that the
command corresponds to “Volume Up.” To change to the immediately preceding
channel, the media system 100 may receive a command through microphone 126,
translate the command using processor 117, and determine that the command corresponds
to “Channel down.” In an embodiment, the media system 100 may be configured to wait
fora trigger word or phrase that triggers the media system 100 to wait for a command to
be received through microphone 126 to better enable remote control 138 to distinguish
between commands and other spoken words. For example, the trigger word may be
“Command.” In this case, to increase the volume, the media system 100 may receive a
command corresponding to “Command Volume Up.” In an embodiment, there may be

one or more trigger words that are recognized by remote control 138.

Embodiments Directed to Interactive Content When Secondary Content Is Server Stitched

[0041] In various embodiments, streaming content 144 delivered to media device 114
may include primary content and secondary content. For example, the secondary content
may be “stitched” with (that is, intermixed with) the primary content to form streaming
content 144 that is provided by content provider(s) 120 to media device 114 via network
119. In some embodiments, media device 114 determines when to display interactive

content based on the positioning of the secondary content in streaming content 144.
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Interactive content may be related to the primary content, the secondary content, or both.
Media device 114 determines when to display interactive content based on information
provided with streaming content 144.

[0042] In some embodiments, primary content may include, but is not limited to, any
content requested by media device 114, and/or any subscribed content. For example,
primary content may include, but is not limited to, video clip(s), music, books, software, a
television show, sports events, and/or a movie. In some embodiments, secondary content
may include, but is not limited to, any content that is related to primary content but not
necessarily requested by or subscribed to by media device 114. For example, secondary
content may include video, images, textual, internet links, and/or audio content and may
include, but is not limited to, an advertisement and/or information relating to or
describing the primary content.

[0043] Streaming content 144 may include timeslots into which primary content and the
secondary content may be inserted to form streaming content 144 that is provided by
content provider(s) 120 to the media device 114. Consequently, in some embodiments,
the secondary content may be automatically provided to media device 114 without being
directly requested by media device 114.

[0044] According to some embodiments of the present disclosure, media device 114 may
analyze metadata 146 of streaming content 144 to identify when the secondary content is
scheduled to be presented on display 106 of display device 104. In some embodiments,
media device 114 may analyze a timestamp associated with the secondary content to
identify scheduled timeslot(s) within streaming content 144 for starting and ending the
display of the secondary content. In some embodiments, the timeslot for secondary
content may identify the specific start time, such as 5 minutes, 54 seconds, at which time

secondary content is to be displayed. In other embodiments, the timeslot may also
identify the specific end time for the display of the secondary content.

[0045] FIG. 1B illustrates example streaming content 144 including primary content
144A-E and secondary content 144F-1, and metadata 146, according to some
embodiments. Timeslots 145 include primary timeslots 145A-E and secondary timeslots
145F-1. Primary content 144A-E is displayed during primary timeslots 145A-E and
secondary content 144F-I is displayed during secondary timeslots 145F-1. A timeslot may

be considered to have a start time and an end time for displaying certain content. For
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example, the start of secondary timeslot 145F may be considered a start time for
displaying secondary content 144F while the end of secondary timeslot 145F (at which
the display of second content 144F ends and transitions to primary content 144B in
primary timeslot 145B) may be considered an end time for displaying secondary content
144F. Timeslots 145 may be the same or different lengths.

[0046] In some embodiments, media device 114 determines when primary content 144A-
E and secondary content 144F-I are displayed based on metadata 146 which may include
timeslots 145 which includes primary timeslots 145A-E and secondary timeslots 145F-I,
content 144A-I, and related information 147A-1. For example, metadata 146 may specify
primary content 144A as being displayed during primary timeslot 145A and any related
information 147A. In some embodiments, related information 147A-I identifies the
subject matter, any related content such as related episodes or other related television
shows, or any other related information that is related to or useful to display
corresponding content 144A-1. For example, metadata 146 may identify secondary
content 144F as being displayed during secondary timeslot 145F and related information
147F may identify any interactive content related to secondary content 144F. Related
information 147F may further identify the location of the related interactive content. For
example, related interactive content may be stored at a local storage location, such as
content storage 118 if previously downloaded or pushed to media device 114 or at a
remote storage location such as content server(s) 120, or may include a link to content or
information on the Internet.

[0047] Accordingly, media device 114 may determine whether any of secondary content
144F-1 is a candidate for an interactive user experience based on metadata 146. The
interactive user experience may include presenting additional interactive content
concurrently with any of secondary content 144F-I that are determined to be interactive
user experience candidates. In some embodiments, media device 114 may determine
whether there is interactive content associated with secondary content 144F-I based on
metadata 146 indicating a number of factors that may be considered by media device 114.
One example of a factor is the determined subject matter of secondary content 144F-I.
For example, media device 114 may determine, from related information 147 in metadata
146, that secondary content 144F-I is related to a motor vehicle and then determine

whether any interactive content related to the motor vehicle is available for the interactive
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user experience. A person of ordinary skill in the art would understand that secondary
content 144F-I and interactive content are not limited to a motor vehicle, and that other
types of secondary content and interactive content are further contemplated according to
aspects of the present disclosure. Other factors that can be considered by media device
114 include, but are not limited to, a company associated with secondary content 144F-1
and the length of secondary content 144F-O. For example, interactive content may be
coded to be displayed when secondary content 144F-I of a predetermined length is
displayed on the television.

As an example, if secondary content 144F is determined to be a candidate for an
interactive experience, media device 114 may present the interactive content concurrently
with secondary content 144F on display device 104. Media device 114 determines the
appropriate timeslot in which to display the interactive content based in part on metadata
146 that is provided with streaming content 144. Examples of concurrent presentation on
display device 104 include, but are not limited to, superimposing the interactive content
over secondary content 144F as an overlay, displaying the interactive content alongside
secondary content 144F, and superimposing secondary content 144F over the interactive
content. The manner in which interactive content is displayed may be specified by the
corresponding related information 147F. In some embodiments, the interactive content
may be a microsite or gallery of images related to secondary content 144F. Additionally,
or alternatively, media device 114 may provide to display device 104 a different version
of secondary content 144F, such as an extended version or interactive version of
secondary content 144F, as the interactive content. In some embodiments, media device
114 may request the different version of secondary content 144F from content provider(s)
120 or retrieve the different version from content storage 118. Even further, or
alternatively, the interactive content may be a form by which media device 114 may
request contact information, such as a mobile device number or email address, from the
user of media system 100. In some embodiments, when secondary content 144F is a
candidate for the interactive experience, media device 114 provides a notification for
display by media system 100 that interactive content is available.

In other embodiments, media device 114 may also determine whether any of
primary content 144A-E is a candidate for an interactive user experience based on

metadata 146. The interactive user experience may include presenting additional



WO 2019/046536 PCT/US2018/048760
-14 -

interactive content concurrently with any of primary content 144A-E that are determined
to be interactive user experience candidates. In some embodiments, media device 114
may determine whether there is interactive content associated with primary content 144A-
E based on metadata 146 associated with primary content 144A-E such as the determined
subject matter of primary content 144A-E.

[0050] Referring back to FIG. 1A, in some embodiments, when the interactive content is
determined to be available and displayed on the television, the media system 100 may
allow interaction with the interactive content using remote control 138. For example, the
media system 100 may receive an indication that a user is engaging with the interactive
content using microphone 126, interaction sensors 132 and/or environment sensors 134.
That is, the media system 100 may receive voice commands using microphone 126, select
the interactive content based on received inputs such as from interactive buttons, gestures,
or a predetermined motion of remote control 138, to name just a few examples. Thus, the
interactive content may include interactive display elements such as buttons, text,
hyperlinks, etc. Furthermore, the interactive content may cause a prompt to be displayed
by media system 100. Prompts may include a request to scan a quick response (“QR”)
code, to enter contact information such as a mobile device number and/or an email
address, to select a button to view more content, or to select a button to open a microsite,
to name just a few examples.

[0051] In further embodiments, media device 114 may store at least some of the
interactive content in content storage 118. Media device 114 may also receive automatic
updates of streaming content 144, which may include primary content 144A-144E and/or
secondary content 144F-1441, either separately or stitched together as discussed above
with respect to FIG. 1B by content provider(s) 120. Media device 114 may also receive
automatic updates of the interactive content. For example, content provider(s) 120 may
automatically transmit updated primary content and secondary content (separately or
stitched together), and interactive content to media device 114 at periodic intervals.
Media device 114 may then automatically update content storage 118 with primary
content 144A-E, secondary content 144F-I, and any interactive content. Alternatively,
media device 114 may retrieve the interactive content from content provider(s) 120 that

provided the streaming content 144 being transmitted to media device 114 of media
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system 100, or in the alternative, media device 114 may retrieve the interactive content
from a different one of content provider(s) 120, i.e., a third-party vendor.

[0052] In some embodiments, the interactive content is displayed on display device 104
automatically upon retrieval or download by media device 114. To be displayed on
display device 104, the interactive content may be inserted into timeslots 145 of
streaming content 144 or kept as a separate content stream. In embodiments when the
interactive content is a separate content stream, when the interactive content is displayed,
media device 114 may pause streaming content 144 if it is currently being displayed on
display device 104. Media device 114 may determine whether secondary content 144F-I
(that has been stitched into secondary timeslots 145F-I of streaming content 144) is being
displayed on display device 104 and whether the interactive content is related to the
displayed secondary content 144F-1. Media device 114 may display the interactive
content concurrently with or subsequent to secondary content 144F-I being displayed on
display device 104.

[0053] In some embodiments, interactive content is displayed when the user of media
system 100 actively engages in the interactive experience, such as through selection or
interaction with a display element (e.g., a button on a notification) on display device 104.
In other embodiments, the interactive content is displayed when media system 100
receives a command to pause streaming content 144,

[0054] In embodiments when the interactive content is inserted into secondary timeslots
145F-1 of streaming content 144, streaming content 144 is not paused but displays the
interactive content when a timeslot of secondary timeslots 145F-I is reached during
playback. In order to insert the interactive content into the timeslot of secondary timeslots
145F-1, media device 114 may examine metadata 146 associated with secondary content
144F-I and/or interactive content to determine when to display the interactive content in
relation to primary content 144A-E and secondary content 144F-1. As one example,
metadata 146 of secondary content 144G indicates that interactive content may be
inserted into secondary timeslot 145G. Media device 114 may then insert the interactive
content into secondary timeslot 145G. Accordingly, when media device 114 reaches
secondary timeslot 145G during display of streaming content 144, the interactive content

may be displayed on the display device 104.
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[0055] In embodiments when the interactive content is displayed as a separate content
stream from streaming content 144, media device 114 may pause streaming content 144 if
it is currently being displayed on display device 104. Media device 114 may then display
the interactive content while streaming content 144 is paused. Media device 114 may
continue presenting streaming content 144 when media device 114 determines that the
interactive experience is finished. In some embodiments, media device 114 may
determine that the interactive experience is finished by, for example, determining that
secondary content 144F-I has stopped, determining that the user has provided the
requested information, or determining that the interactive content has been closed (e.g.,
receiving an input from remote control 138). Accordingly, upon completion of the
interactive experience, media device 114 may resume presenting streaming content 144
from the point at which streaming content 144 was paused.

[0056] In some embodiments, media device 114 may monitor tracking information
related to secondary content 144F-I and the interactive content. For example, media
device 114 can monitor how much or how long secondary content 144F-I is displayed by
media system 100 on display device 104, e.g., what percentage of secondary content
144F-1 is presented by media device 114 on the display device 104, and/or how
frequently media system 100 receives inputs from remote control 138 during the
presentation of the interactive content. For example, media device 114 may measure the
frequency of user engagement by tracking the frequency of inputs received from remote
control 138 during presentation of secondary content 144F-I and the interactive content.
Accordingly, media device 114 may collect the tracking information by monitoring any
received inputs during presentation of the secondary content 144F-I and/or interactive
content. Received inputs may include inputs provided by a user interacting with remote
control 138. Furthermore, media device 114 may transmit the collected tracking
information to content provider(s) 120. For example, if the secondary content 114F-I
and/or associated interactive content relates to a promotional item, such tracking
information may reflect the effectiveness of the promotional item. Such promotion items
can include, for example, an extreme weather warning, an amber alert, public safety
message, advertisement, upcoming content message, etc., to name just a few examples.

[0057] FIG. 1C illustrates streaming content 144 including primary content 144A-E
displayed in primary timeslots 145A-E and secondary timeslots 145F-I, according to
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some embodiments. As described with respect to FIG. 1B, primary content 144A-E is
displayed to display device 104 during primary timeslots 145A-E. However, in some
embodiments, streaming content 144 received by media device 114 from content
provider(s) 120 may have secondary timeslots 145F-I into which media device 114 may
insert additional content such as secondary content 144F-I and/or related interactive
content.

[0058] In some embodiments, media device 114 determines the additional content to be
inserted into secondary timeslots 145F-I based on metadata 146 which may include
secondary timeslots 145A-I, content 144A-I, and related information 147A-1, as shown in
FIG. 1C. For example, metadata 146 may identify secondary content 144F as being
inserted into during secondary timeslot 145F. In other embodiments, metadata 146 may
identify several different content items as candidates to be inserted into secondary
timeslot 145F and media device 114 may select one of the different content items for
insertion. Accordingly, based on metadata 146, media device 114 may insert secondary
content 144F or any content identified in related information 147F into secondary
timeslot 145F of streaming content 144. In some embodiments, content provider(s) 120
may deliver or push secondary content 144F and/or related information 147F to content
storage 118 of media device 114. Media device 114 may retrieve secondary content 144F
from local memory such as content storage 118. In one embodiment, secondary content
144F may be delivered or pushed concurrently with the delivery of content 144 to media
device 114. In another embodiment, secondary content 144F may be delivered or pushed
concurrently prior to the delivery of streaming content 144 to media device 114. In yet
another embodiment, secondary content 144F may be delivered or pushed concurrently
after the delivery of streaming content 144 to media device 114. Related information 147
may identify the subject matter of streaming content 144, the storage location of
streaming content 144, and/or any related content such as interactive content.

[0059] FIG. 2 illustrates a method 200 for providing interactive content to a media
system, according to some embodiments. Method 200 can be performed by processing
logic that can comprise hardware (e.g., circuitry, dedicated logic, programmable logic,
microcode, etc.), software (e.g., instructions executing on a processing device), or a
combination thereof. It is to be appreciated that not all steps may be needed to perform

the disclosure provided herein. Further, some of the steps may be performed



WO 2019/046536 PCT/US2018/048760

[0060]

[0061]

[0062]

-18 -

simultaneously, or in a different order than shown in FIG. 2, as will be understood by a
person of ordinary skill in the art. For illustrative purposes, FIG. 2 is described with
respect to FIGs. 1A-1B, but method 200 is not limited to these example embodiments.

At 210, media device 114 may receive streaming content 144 from a content
provider 120. The streaming content 144 may include primary content 144A-E and
secondary content 144F-1, and may also include metadata 146 associated with the
streaming content 144. Metadata 146 may include timeslots (also called timestamps) 145
of both primary content 144A-E and secondary content 144F-1. In some embodiments,
timeslots 145 may identify the locations within the streaming content 144 in which
primary content 144A-E and secondary content 144F-I are displayed (as such,
collectively timeslots 145A-I may represent a schedule or index of the primary content
144A-E and the secondary content 144F-I within streaming content 144) For example,
metadata 146 of secondary content 144F may include a timestamp of 5:50 which
indicates that secondary content 144F is displayed at the 5 minute 50 second mark as
streaming content 144 is displayed by media device 114. Media device 114 may also
utilize metadata 146 to determine when interactive content is to be displayed in relation to
the associated secondary content 144F-1. For example, metadata 146 may include related
information 147G which indicates that secondary content 144G is associated with certain
interactive content to be displayed with secondary content 144G. In some embodiments,
related information 147G may indicate any information related to secondary content
144G such as a list of interactive content and media device 114 may select one item to be
displayed, the manner in which the interactive content is to be displayed with secondary
content 144G, and/or the location of interactive content.

At 220, media device 114 may analyze metadata 146 of streaming content 144 to
identify when secondary content 144F-I is scheduled to be presented by media device
114. For example, in step 220, media device 114 may analyze timeslots 145 in metadata
146 to determine a predetermined timeslot having a scheduled start time(s) and end
time(s) for secondary content 144F-I within the received streaming content 144. Thus, the
media device 114 in step 220 operates to determine where secondary content 144F-I is
“stitched in” primary content 144 A-E within the received streaming content 144.

At 230, media device 114 may determine whether an interactive experience is to

be presented with secondary content 144F-1 when presenting the received streaming
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content 144 on display device 104.In performing step 230, media device 114 may
determine whether secondary content 144F-I is a candidate for an interactive user
experience. In particular, media device 114 may analyze related information 147A-I of
metadata 146 associated with secondary content 144F-I to identify a subject matter type
of secondary content 144F-1. For example, media device 114 examines related
information field 147G which may contain information relating to the subject matter of
secondary content 144G, such as a network location of the interactive content. Media
device 114 may then directly retrieve the interactive content from the specified network
location.

[0063] At 240, media device 114 may provide the interactive experience by, for example,
superimposing interactive content over any of secondary content 144F-I when determined
to be a candidate for an interactive experience. For example, the interactive content may
be a microsite or gallery of images related to any of secondary content 144F-1.
Additionally, or alternatively, providing the interactive experience may include
presenting an extended version of secondary content 144F-I as the interactive content. For
example, if secondary content 144F is an advertisement, the interactive experience may
be an extended version of the advertisement that includes interactive elements that request
a user’s engagement with secondary content 144F. As an example, the user’s engagement
is provided through interaction with remote control 138 and inputs provided by remote
control 138 to media device 114. Even further, or alternatively, media device 114 may
provide the interactive experience by requesting contact information, such as a mobile
device number or email address, from the user. At 240, media device 114 may also
display a notification on display device 104 that the interactive content is available for
viewing. Media device 114 may further receive from an interactive device, such as
remote control 138, a command to engage with the interactive content.

[0064] At 250, media device 114 may monitor tracking information of secondary content
144F-I and the interactive experience by monitoring how much (i.e., the duration) of
secondary content 144F-I media device 114 presents and how frequently media device
114 receives inputs from remote control 138 during the presentation of the interactive
content. For example, media device 114 may collect tracking information by tracking the

duration of time at which secondary content 144F-I is displayed and/or the number of
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button presses received by media device 114 from remote control 138. Furthermore,
media device 114 may transmit the tracking information to the content provider(s) 120.

[0065] At 260, media device 114 may resume presentation of primary content 144A-E on
display device 104 by providing or continuing playback of the paused primary content
144A-E when media device 114 determines that that the interactive experience is
completed, when media device 114 determines that the user has provided the information
requested by the interactive content, or when media device 114 determines that the user
closes the interactive content.

[0066] FIG. 3 illustrates an example graphical user interface 301 for providing interactive
content according to some embodiments. For illustrative purposes, FIG. 3 is described
with respect to FIGs. 1A-1B, but is not limited to these example embodiments. Graphical
user interface 301 may be provided by media device 114 and displayed by display device
104. Graphical user interface 301 may include content 302, such as secondary content
144F-I, as described above. In some embodiments, media device 114 determines that
content 302 is related to a motor vehicle, and then determines whether any interactive
content related to content 302 is available for the interactive user experience. For
example, media device 114 may analyze metadata 146 of content 302 to determine a
subject matter of content 302 and/or perform image recognition of displayed images from
content 302. Performing image recognition of any displayed images from the content 302
may entail analyzing the displayed images of content 302 and determining the subject
matter of content 302 based on the recognized images. Once the subject matter of content
302 is determined, media device 114 may then determine whether any interactive content
is associated with the subject matter of content 302. Media device 114 may query content
provider(s) 120 by transmitting a request for content related to the determined subject
matter.

[0067] For example, media device 114 may determine that interactive content 303 is
associated with content 302 based on determining that the subject matter of content 302 is
a motor vehicle. Media device 114 may then receive from content provider(s) 120
interactive content 303 related to motor vehicles. Media device 114 may further instruct
display device 104 to display the received interactive content 303 concurrently with
content 302. In some embodiments, media device 114 overlays interactive content 303

over content 302. Interactive content 303 may include interactive display elements such
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as buttons 304A and 304B which allow the user to engage with and provide responses to
interactive content 303.

[0068] Communication in media system 100 between user media system 102 and with
content provider(s) 120 during method 200 is shown in FIG. 4, according to some
embodiments. At 401, content provider(s) 120 provides streaming content 144 to media
device 114. In some embodiments, streaming content 144 includes both primary content
144A-E and secondary content 144F-I stitched together at the content provider(s) 120. As
discussed above, streaming content 144 includes timeslots 145A-E into which primary
content 144A-E is inserted and timeslots 145F-I into which secondary content 144F-1 is
inserted and control when primary content 144A-E and secondary content 144F-I are
displayed on display device 104.

[0069] At 402, media device 114 provides streaming content 144 to display device 104
for display to a user. While streaming content 144 is displayed on display device 104,
media device 114 may analyze metadata 146 of streaming content 144 at 403. Analysis
403 may include identifying timeslots 145 within streaming content 144 specifying when
secondary content 144F-I is scheduled to be played, and analyzing metadata 146
associated with streaming content 144 to determine whether interactive content is
available to be displayed on display device 104. For example, media device 114 may
determine that secondary content 144F-I is to be displayed at secondary timeslots 145F-1
of streaming content 144. Media device 114 may then retrieve, from content provider(s)
120, any interactive content determined to be associated with secondary content 144F-1.

[0070] When media device 114 determines that interactive content is available and is to
be displayed with secondary content 144F-I, media device 114 next determines the
location of the interactive content, which may be stored locally at content storage 118
and/or remotely at content provider(s) 120. If media device 114 determines that the
interactive content is stored at content provider(s) 120, media device 114 retrieves the
interactive content from content provider(s) 120 at 404A. Alternatively, at 404B, media
device 114 locally retrieves the interactive content from content storage 118. In some
embodiments, content provider(s) 120 preemptively delivers interactive content
associated with the content provided to media device 114 prior to media device 114

performing its analysis, such as concurrently with the content at 401.
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[0071] At 405B, content storage 118 locates the interactive content. Content storage 118
then provides the interactive content to media device 114 at 406B. Alternatively, if the
interactive content is stored remotely, content provider(s) 120 locates the interactive
content at 405A, and provides it to media device 114 at 400A.

[0072] At 407, media device 114 analyzes the interactive content to determine a timeslot
145 for displaying the interactive content on display device 104. This analysis may
include processing metadata 146 to determine that certain interactive content associated
with secondary content 144F-I should be displayed as an overlay and/or at secondary
timeslots 145F-I of streaming content 144. For example, media device 114 may determine
from related information 147H that secondary content 144H has associated interactive
content that is to be displayed concurrently with secondary content 144H at secondary
timeslot 145H of streaming content 144. At 408, media device 114 provides the
interactive content to display device 104 for display with secondary content 144F-I at
secondary timeslots 145F-I of streaming content 144. In some embodiments, display of
interactive content may involve inserting the interactive content into secondary timeslots
145F-I of streaming content 144, while in other embodiments, the interactive content is
displayed as a separate content stream while streaming content 144 is paused at secondary
timeslots 145F-1. At 409, media device 114 monitors tracking information of secondary
content 144F-I and the interactive content such as, but not limited to, monitoring how
much of secondary content 144F-I the media device 114 presents on display device 104
and/or how frequently media device 114 receives user input during presentation of

secondary content 144F-I and the interactive content.

Embodiments Directed to Client Side Stitching of Secondary Content

[0073] Referring back to FIG. 1C, streaming content 144 may include primary content
144A-E and secondary timeslots 145F-I in which media device 114 may stitch in
additional content, such as secondary content 144F-1, according to some embodiments. In
various embodiments, media device 114 may receive streaming content 144 that includes
primary content 144A-E in primary timeslots 145A-E and available space in secondary
timeslots 145F-1. According to aspects of the present disclosure, media device 114 may
analyze metadata 146 associated with streaming content 144 to identify when media
device 114 is scheduled to display secondary content 144F-1. For example, media device

114 may analyze timeslots 145 associated with metadata 146 to determine secondary



WO 2019/046536 PCT/US2018/048760
-23-

timeslots 145F-1 with a scheduled start time and end time of the secondary content within
the streaming content 144 as discussed above. Additionally, media device 114 may
analyze metadata 146 to determine which secondary content 144F-I to display on display
device 104.

[0074] In some embodiments, based on or using metadata 146, media device 114 may
schedule retrieval of secondary content 144F-I from content provider(s) 120. Media
device 114 may prefetch secondary content 144F-I at a time or under conditions that
would allow media device 114 to insert secondary content 144F-I into secondary
timeslots 145F-I such that streaming content 144 that includes both primary content
144A-E and secondary content 144F-I may be displayed without buffering. Accordingly,
in some embodiments, streaming content 144 initially provided to media device 114 may
include only primary content 144A-E and secondary timeslots 145F-I into which
secondary content 144F-I are to be inserted. Media device 114 may monitor metadata 146
provided with streaming content 144 to determine secondary content 144F-I to be inserted
into corresponding secondary timeslots 145F-1. Based on metadata 146, media device 114
may prefetch secondary content 144F-I as needed and prior to when the timeslot is to be
displayed on display device 104. Media device 114 may insert the prefetched secondary
content 144F-I into corresponding secondary timeslots 145F-1 while streaming content
144 is being displayed on display device 104. Accordingly, streaming content 144 may be
displayed without having to buffer or wait for retrieval of secondary content 144F-1.

[0075] After determining when secondary content 144F-I is scheduled to play within
content 144 and which secondary content 144F-I to provide based on streaming content
144, media device 114 may query content provider(s) 120 for secondary content 144F-1.
In some embodiments, media device 114 queries content provider(s) 120 for secondary
content 144F-I and pre-buffers the received secondary content 144F-I prior to the start
time of corresponding secondary timeslots 145F-1. For example, after buffering primary
content 144A-E, media device 114 queries content provider 120 for secondary content
144F-I and pre-buffers secondary content 144F-I while primary content 144A-E is being
provided by media device 114 to the display device 104 of user media system 102. In this
way, media device 114 provides a seamless streaming of streaming content 144 to the

display device 104 that includes primary content 144A-E, secondary content F-I, and any
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related interactive content. Consequently, secondary content 144F-I may be seamlessly
“stitched in” primary content 144A-E.

[0076] In some embodiments, primary content 144A-E and secondary content 144F-1
may be encoded in different formats. For example, primary content 144A-E (or secondary
content 144F-I) may be formatted using an HTTP Live Streaming (“HLS”) format
whereas secondary content 144F-I (or primary content 144A-E) may be formatted using
an MPEG-4 Part 14 (“MP4”) format. In some embodiments, to seamlessly provide
primary content 144A-E and secondary content 144F-1 , media device 114 separates
primary content 144A-E into audio components and visual components and also separates
secondary content 144F-I into audio components and visual components. In
embodiments, the audio components and visual components of primary content 144A-E
are streamed to user media system 102 while the audio components and visual
components of secondary content 144F-I are pre-buffered by media device 114. As such,
media device 114 may start presenting secondary content 144F-I at the start time of
corresponding secondary timeslots 145F-I for secondary content 144F-1. Meanwhile,
while secondary content 144F-I is being presented by user media system 102, media
device 114 pre-buffers primary content 144A-E such that primary content 144A-E may be
presented by user media system 102 at the conclusion or end time of corresponding
secondary timeslots 145F-I for secondary content 144F-I.

[0077] Media device 114 may analyze metadata 146 of primary content 144A-E to
determine secondary content 144F-I to be provided by user media system 102. For
example, media device 114 may analyze metadata 146 of primary content 144A-E to
determine the genre or subject matter of primary content 144A-E and then may retrieve
secondary content 144F-I based on the determined genre of primary content 144A-E. In
further embodiments, media device 114 retrieves secondary content 144F-I from content
provider(s) 120 and stores secondary content 144F-I in content storage 118. In some
embodiments, a portion of content storage 118 can be used for secondary content 144F-1.
As such, media device 114 can locally retrieve secondary content 144F-I at any time
while primary content 144A-E is presented by user media system 102 and then pre-buffer
secondary content 144F-I prior to the start time for corresponding secondary timeslots
145F-1. Alternatively, media device 114 can store primary content 144A-E in content

storage 118, and as primary content 144A-E is presented by user media system 102 on
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display device 104, media device 114 can retrieve secondary content 144F-I from content
provider(s) 120 when there is sufficient memory in content storage 118 for secondary
content 144F-I. In this way, media device 114 can dedicate content storage 118 to
primary content 144A-E.

[0078] FIG. 5 illustrates method 500 for providing client-side stitching of secondary
content to user media system 102, according to some embodiments. Method 500 can be
performed by processing logic that can comprise hardware (e.g., circuitry, dedicated
logic, programmable logic, microcode, etc.), software (e.g., instructions executing on a
processing device), or a combination thereof. It is to be appreciated that not all steps may
be needed to perform the disclosure provided herein. Further, some of the steps may be
performed simultaneously, or in a different order than shown in FIG. 5, as will be
understood by a person of ordinary skill in the art. For illustrative purposes, FIG. 5 is
described with respect to FIGs. 1A and 1C, but is not limited to these example
embodiments.

[0079] Method 500 may include media device 114 receiving streaming content 144 from
content provider(s) 120 at 510, which in some embodiments, may include receiving
primary content 144A-E from content provider(s) 120.

[0080] At 520, media device 114 may analyze metadata 146 of streaming content 144 to
identify secondary content 144F-I to be presented on display device 104. This may
include analyzing metadata 146 to determine secondary timeslots 145F-I for secondary
content 144F-1. Additionally, media device 114 may further analyze metadata 146 to
determine which secondary content 144F-I to present on display device 104. In some
embodiments, determining which secondary content 144F-I to present may include
analyzing metadata 146 of primary content 144A-E to determine the genre of primary
content 144A-E, and retrieving secondary content 144F-I based on the genre of primary
content 144A-E. For example, secondary content 144F-I may be within the same genre
(e.g., comedy) or otherwise be linked to the genre of primary content 144A-E

[0081] At 530, media device 114 may retrieve secondary content 144F-I from content
provider(s) 120 after determining secondary timeslots 145F-I for secondary content 144F-
I. Based on secondary slots 145F-1, media device 114 determines a start time to begin
presenting secondary content 144F-1. Media device 114 may retrieve secondary content

144F-I from content provider(s) 120 by querying content provider(s) 120 for secondary
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content 144F-I while primary content 144A-E is presented by media device 114. In
further embodiments, media device 114 may further store secondary content 144F-I in a
buffer, e.g., content storage 118, as discussed with respect to FIG. 1A. In some
embodiments, a dedicated portion of content storage 118 may store secondary content
144F-1. As such, media device 114 may retrieve secondary content 144F-I at any time
while primary content 144A-E is presented on display device 104. Accordingly,
secondary content 144F-I can be pre-buffered prior to the start time of any of secondary
timeslots 145F-I for secondary content 144F-1. Alternatively, in some embodiments,
primary content 144A-E can be stored in content storage 118, and as primary content
144A-E is presented, media device 114 may retrieve secondary content 144F-I when
there is sufficient space in content storage 118.

[0082] At 540, media device 114 pre-buffers secondary content 144F-1. In some
embodiments, pre-buffering may include retrieving and storing secondary content 144F-I
at any time prior to the scheduled start time for any of secondary timeslots 145F-I of
secondary content 144F-1. In other embodiments, media device 114 may pre-buffer by
retrieving and storing secondary content 144F-I concurrently with retrieving and storing
streaming content 144. In further embodiments, media device 114 separates primary
content 144A-E and secondary content 144F-I into respective audio components and
visual components, and pre-buffers the audio components and visual components of
secondary content 144F-I while primary content 144A-E is presented on display device
104.

[0083] At 550, media device 114 may present secondary content 144F-I on display
device 104 at secondary timeslots 145F-I on display device 104. In some embodiments,
media device 114 pauses presentation of primary content 144A-E at the start time of any
of secondary timeslots 145F-I of secondary content 144F-1. Media device 114 may then
present secondary content 144F-I while primary content 144A-E is paused. At 560, media
device 114 may resume presentation of primary content 144A-E on display device 104 at
the completion of any of secondary timeslots 145F-I of secondary content 144F-I. In
some embodiments, resuming the presentation may include pre-buffering primary content
144A-E while secondary content 144F-1 is being presented on display device 104. In this
way, primary content 144A-E may be provided on display device 104 at the conclusion of

the presentation of secondary content 144F-1.
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[0084] FIG. 6 is a drawing illustrating communication in the media system 100 according
to some embodiments. For illustrative purposes, FIG. 6 is described with respect to FIGs.
1A and 1C, but is not limited to these example embodiments. At 601, media device 114
may receive streaming content 144 from content provider(s) 120. In some embodiments,
streaming content 144 may include primary content 144A-E. At 602, media device 114
may provide streaming content 144 to display device 104. At 603, media device 114 may
analyze metadata 146 of streaming content 144 to identify secondary content 144F-I
associated with primary content 144A-E. Analysis may include determining the subject
matter of primary content 144A-E or image recognition of images of primary content
144 A-E displayed on display device 104.

[0085] Based on the analysis, media device 114 requests secondary content 144F-I from
content provider(s) 120 at 604, which internally retrieves the requested secondary content
144F-I at 605, and provides secondary content 144F-I to media device 114 at 606. In an
alternative embodiment, media device 114 may retrieve secondary content 144F-I locally
from content storage 118. In this embodiment, secondary content 144F-I may be pushed
to content storage 118 at a predetermined time, such as concurrently with streaming
content 144 at 601. In either embodiment, media device 114 pre-buffers secondary
content 144F-I at 607. At 607, media device 114 may also analyze metadata 146 of
secondary content 144F-I to determine corresponding secondary timeslots 145F-I at
which to display the secondary content 144F-I on display device 104. For example,
metadata 146 of the secondary content 144F-I includes secondary timeslot 145F-I which
indicates a start time in relation to primary content 144A-E in which secondary content
144F-1 is to be presented. Media device 114 then presents secondary content 144F-I at
any of secondary timeslot 145F-I on display device 104 at 608.

Embodiments Directed to Weave Streaming Content Into A Linear Viewing Experience

[0086] In some embodiments, media systems may be connected to different content
provider(s) 120 which may provide different content through different transport
mechanisms. For example, a media system 102 may be connected to digital video
recorder 111 that provides stored content recorded from an over-the-air broadcaster or
cable company, to antenna 115 that receives broadcasted OTA signals, and/or to cable
box 113 that receives broadcasted signals from a cable company. Content provided

through these types of providers may not be complete on-demand experiences. While a
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digital video recorder 111 may allow media device 114 to play stored content on demand,
often the stored content must first be recorded from a non-on demand provider such as
through antenna 115 or cable box 113.

[0087] In addition to these types of providers, content provider(s) 120 may also provide
streaming content 144 which may provide a complete on-demand experience allowing
media device 114 to access and play any content at the request of a user. In some
embodiments, content from digital video recorder 111, cable box 113, and antenna 115
may be considered non-streaming content 142 while content received from content
provider(s) that provide streaming content 144 may be considered streaming content 144.
In some embodiments, some content provider(s) 120 may only provide streaming
content144 and some content provider(s) 120 may only provide non-streaming content
142.

[0088] User media system 102 may provide a linear viewing experience by weaving
streaming content and streaming content recommendations into non-streaming content
142 while user media system 102 is displaying non-streaming content 142. For example,
in an embodiment, media system 102 may be displaying non-streaming content 142
received by digital video recorder 111, cable box 113, or antenna 115. While non-
streaming content 142 is displayed on display device 104, user media system 102 may
analyze the currently displayed non-streaming content 142 (and/or user viewing history)
and may provide related streaming content 144 and/or recommendations regarding
streaming content 144 on display device 104.

[0089] For example, content provider(s) 120 may be currently providing non-streaming
content 142 such as one episode or one season of a television show to user media system
102 (e.g., through cable box 113 or antenna 115). While non-streaming content 142 is
displayed on display device 104, user media system 102 may analyze non-streaming
content 142. Examples of such analysis include but are not limited to automatic content
recognition of non-streaming content 142 that may include detecting metadata related to
non-streaming content 142 and generating a fingerprint of non-streaming content 142.

[0090] In some embodiments, metadata includes information regarding non-streaming
content 142 such as a watermark inserted into the content, the episode name, the subject
matter, a television show, and the actors, to name just a few examples. Generating a

fingerprint, which is discussed in further detail below, includes generating a score based
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on any of the metadata and other detected information, such as recognized images from
non-streaming content 142. Based on the analysis, user media system 102 may determine
streaming content that is associated with non-streaming content 142, and determine
content providers that can provide streaming content 144. For example, content
provider(s) 120 may provide streaming content 144 related to the currently another
episode or another season of the same television show.

[0091] In some embodiments, generating a fingerprint of non-streaming content 142 may
include recording a clip of a predetermined length (e.g., 10 seconds) and creating a
unique identifier representative of the recorded clip. The creation of the unique identifier
may be based on fingerprinting algorithms that analyzes the recorded clip, extracts
components of the video signal with the recorded clip, and perform signal processing on
the video signal. In some embodiments, user media system 102 stores fingerprints and
locally compares the generated fingerprint with the stored fingerprints. In other
embodiments, user media system 102 may transmit the generated fingerprint to a remote
location (not shown) which compares the generated fingerprint with fingerprints that are
stored at the remote location.

[0092] Accordingly, user media system 102 may provide or recommend episodes of a
television show in succession (e.g., episode 4 of season 3 followed by episode 5 of season
3) from content provider(s) 120 that provide streaming content 144 after providing one of
the episodes as non-streaming content 142. . Such content may be considered episodic
because the content is related to other related content, such as different episodes of a
television show. In some embodiments, user media system 102 may provide or
recommend the related streaming episodes in a successive or ordered manner to form a
linear viewing experience. In other embodiments, another type of linear viewing
experience may also include viewing the same episode from the beginning. For example,
if user media system 102 starts providing non-streaming content 142 at the middle of the
content’s playback (e.g., in the middle of an episode being broadcasted over-the-air), user
media system 102 may provide or recommend streaming content (e.g., the same episode)
from content provider(s) 120 that provide streaming content 144. Providing the streaming
content allows user media system 102 to display the episode from the beginning, or the

first segment, but using streaming content 144 instead of non-streaming content 142.
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[0093] Accordingly, user media system 102 provides a linear viewing experience by
retrieving content and/or segments from across different content provider(s) 120 that
provide non-streaming content 142 and/or streaming content 144, and weaving together
the retrieved streaming content 144 and/or segments with non-streaming content 142.
This may be called weave streaming content to produce a linear viewing experience.

[0094] In some embodiments, while user media system 102 accesses non-streaming
content 142 from a content provider(s) 120, e.g., broadcaster, a cable provider or a
satellite provider, media device 114 may monitor non-streaming content 142, create a
fingerprint of non-streaming content 142from the content provider(s) 120, and generate
and display recommendations on user media system 102. The recommendations may
include an indication of streaming content 144 that is determined to be related to non-
streaming content 142 or the actual streaming content 144 itself. The recommendations
may also include an indication of one or more content provider(s) 120 that provide
streaming content 144 in the form of recommended content to user media system 102. For
example, when user media system 102 accesses non-streaming content 142 from content
provider(s) 120 when non-streaming content 142 is past its starting point, e.g., in a middle
of a movie or a television program, media device 114 may provide a recommendation to
one or more content provider(s) 120 that provide streaming content 144 where the same
movie or television program can be accessed from the beginning of the movie or current
episode. In other embodiments, recommendations may include streaming content 144
associated with the current season of non-streaming content 142 or other streaming
content 144 associated with the same television show but different seasons. In this
manner, user media system 102 may weave together content and/or segments between
content provider(s) 120 that provide different versions of non-streaming content 142
and/or streaming content 144 in an ordered manner which allows for a linear viewing
experience.

[0095] In addition, or in the alternative, media device 114 may provide recommendations
for content within the same genre as the currently displayed non-streaming content 142
and one or more content provider(s) 120 that provides streaming content 144 where such
recommendations can be accessed. In various embodiments, media device 114 may
provide such recommendations using an interactive overlay on the video content. For

example, media device 114 may generate a pop-up indicating that the television episode
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or movie that is currently viewed as non-streaming content 142 is available as streaming
content 144 from one or more content provider(s) 120. User media system 102 may
receive user inputs, as from remote control 138, that direct user media system 102to
access and display the streaming content 144 from one or more of the content provider(s)
120.

FIG. 7 illustrates method 700 for weaving streaming content into a linear viewing
experience, according to some embodiments. Method 700 can be performed by
processing logic that can comprise hardware (e.g., circuitry, dedicated logic,
programmable logic, microcode, etc.), software (e.g., instructions executing on a
processing device), or a combination thereof. It is to be appreciated that not all steps may
be needed to perform the disclosure provided herein. Further, some of the steps may be
performed simultaneously, or in a different order than shown in FIG. 7, as will be
understood by a person of ordinary skill in the art.

At 710, media device 114 may monitor non-streaming content 142 currently
provided to display device 104. Non-streaming content 142 may be received from content
provider(s) 120 that only provide non-streaming content 142 (e.g., through cable box 113
or antenna 115). Non-streaming content 142 may be provided to media device 114
through digital video recorder 111, cable box 113, and/or antenna 115, to name just a few
examples. In some embodiments, monitoring non-streaming content 142 includes
monitoring metadata associated with non-streaming content 142, performing real-time
analysis of non-streaming content 142 such as image recognition, audio recognition, and
other methods of identifying content that is currently being displayed on display device
104, and or monitoring playback conditions associated with the non-streaming content.
Playback conditions may include but are not limited to the channel associated with non-
streaming content 142 (e.g., the local channel that broadcast the non-streaming content
either over the air or through the cable box), an airing time associated with non-streaming
content 142 (e.g., a time period when the non-streaming content was broadcast over the
air and received by user media system 102), or the duration of time that media system 102
is providing non-streaming content 142.

At 720, media device 114 may create a fingerprint of the non-streaming content
142 currently displayed on the display device 104. In some embodiments, media device

114 may automatically create a fingerprint of any non-streaming content 142 displayed on
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display device 104. In other embodiments, media device 114 may initiate the creation of a
fingerprint on the basis of monitoring non-streaming content 142 in 710. For example,
media device 114 may determine that non-streaming content 142 (e.g., a television show)
has been displayed on display device for a predetermined duration of time (e.g., 5
minutes) which may indicate that the user is interested in related streaming content 144.
Accordingly, media device may create a fingerprint in 720. A shorter duration of time
(e.g., 2 minutes) may indicate that the user is switching between different non-streaming
content 142 (e.g., flipping channels) and the user would not be interested in related
streaming content 144.

[0099] In some embodiments, user media system 102 creates a fingerprint by analyzing
images of the non-streaming content 142 to identify the type or genre of the non-
streaming content 142. Also or alternatively, the media device 114 may determine a genre
of the non-streaming content 142 being displayed on the display device 104 by analyzing
metadata 146 associated with such non-streaming content 142. In other words,
fingerprints may be determined based on metadata 146 associated with the non-streaming
content 142. Such metadata 146 may include any information about the displayed non-
streaming content 142 including, but not limited to, the genre of the content, actors,
writers, directors, title, number of seasons, number of episodes, etc. In some
embodiments, the fingerprint of non-streaming content 142 may be represented by
information regarding the non-streaming content 142 or a numerical value such as a
score. The score of the non-streaming content 142 being displayed on display device 104
can be compared with fingerprints of other non-streaming content 142 to identify similar
or related content.

[0100] In other embodiments, user media system 102 may create the fingerprint by
analyzing playback conditions, such as the original channel and air time for example, of
the non-streaming content 142. For example, the original channel may be the channel
associated with the broadcaster through which antenna 115 and/or cable box 113 received
the non-streaming content. Similarly, the air time may be the time at which antenna 115
and/or cable box 113 received non-streaming content 142. As one non-limiting example,
user media system 102 may determine that non-streaming content 142 currently provided
to (that is, displayed on) display device is received from antenna 115 from a local channel

at 8:00 pm. Based on these playback conditions, user media system 102 may retrieve
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content data such as the name of the television show that is typically provided by the local
channel at that time. User media system 102 may then generate a fingerprint, such as a
numerical value or information regarding the non-streaming content 142, based on this
retrieved content data and playback conditions.

[0101] At 730, media device 114 generates recommendations associated with the non-
streaming content 142 based on the fingerprint created in 720. In some embodiments,
recommendations may indicate one or more content provider(s) 120 that provide
streaming content 144 similar or related to non-streaming content 142 currently being
displayed on display device 104 on the basis of the created fingerprints in 720. For
example, user media system 102 may determine from a fingerprint generated for non-
streaming content 142 that the non-streaming content 142 is a television program that is
typically broadcast on Thursday at 8:30 pm. User media system 102 may then determine
whether the television program or other content related to the television program is
available from content provider(s) 120 that provide only streaming content 144. In this
way, user media system 102 may be able to identify a streaming version of non-streaming
content 142 that would allow media system 102 to play the television program at different
points including its beginning or other earlier segments. As another example, additional
content may include but is not limited to other episodes related to the non-streaming
content 142 currently being provided to display device 104, from the same or different
television seasons, or even from different but related television shows or movies.

[0102] In addition, or in the alternative, at 730, media device 114 provides
recommendations for the related streaming content 144 such as content within the same
genre (or other criteria such as the same actors, directors, writers, years, etc.) based on the
fingerprint of the non-streaming content. The recommendations may be displayed on
display device 104. In various embodiments, such recommendations may be displayed
using an interactive overlay over the currently playing non-streaming content 142. For
example, the overlay may be a pop-up indicating that the television episode or movie of
the currently viewed non-streaming content 142 is available on one or more content
provider(s) 120 that can provide a streaming version of non-streaming content 142.

[0103] In 740, media device 114 may receive a user input regarding the displayed
recommendations. In some embodiments, the user input is received from remote control

138 such as from a user interacting with user interface and command module 128. The
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user input may indicate a selection of a recommendation from the displayed
recommendations. In 750, media device 114 retrieves the streaming content 144
identified by, associated with or based on the user input. In some embodiments, media
device 114 may send a request to content provider(s) 120 that provide streaming content
144 while non-streaming content 142 is currently displayed on display device 104.

[0104] In 760, media device 114 may stop playback of currently displayed non-streaming
content 142 and begin playback of the retrieved streaming content 144 on display device
104. In some embodiments, media device 114 may provide a prompt on display device
104 and wait for user input prior to initiating playback of the retrieved streaming content

144.

Example Computer System

[0105] Various embodiments and/or components therein can be implemented, for
example, using one or more computer systems, such as computer system 800 shown in
FIG. 8. Computer system 800 can be any computer or computing device capable of
performing the functions described herein.

[0106] Computer system 800 includes one or more processors (also called central
processing units, or CPUs), such as a processor 804. Processor 804 is connected to a
communication infrastructure or bus 806.

[0107] One or more processors 804 can each be a graphics processing unit (GPU). In
some embodiments, a GPU is a processor that is a specialized electronic circuit designed
to process mathematically intensive applications. The GPU can have a parallel structure
that is efficient for parallel processing of large blocks of data, such as mathematically
intensive data common to computer graphics applications, images, videos, etc.

[0108] Computer system 800 also includes user input/output device(s) 803, such as
monitors, keyboards, pointing devices, etc., that communicate with communication
infrastructure or bus 806 through user input/output interface(s) 802.

[0109] Computer system 800 also includes a main or primary memory 808, such as
random access memory (RAM). Main memory 808 can include one or more levels of
cache. Main memory 808 has stored therein control logic (i.e., computer software) and/or
data.

[0110] Computer system 800 can also include one or more secondary storage devices or

memory 810. Secondary memory 810 can include, for example, a hard disk drive 812
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and/or a removable storage device or drive 814. Removable storage drive 814 can be a
floppy disk drive, a magnetic tape drive, a compact disk drive, an optical storage device,
tape backup device, and/or any other storage device/drive.

Removable storage drive 814 can interact with a removable storage unit 818.
Removable storage unit 818 includes a computer usable or readable storage device having
stored thereon computer software (control logic) and/or data. Removable storage unit 818
can be a floppy disk, magnetic tape, compact disk, DVD, optical storage disk, and/ any
other computer data storage device. Removable storage drive 814 reads from and/or
writes to removable storage unit 818 in a well-known manner.

According to an exemplary embodiment, secondary memory 810 can include
other means, instrumentalities or other approaches for allowing computer programs
and/or other instructions and/or data to be accessed by computer system 800. Such means,
instrumentalities or other approaches can include, for example, a removable storage unit
822 and an interface 820. Examples of the removable storage unit 822 and the interface
820 can include a program cartridge and cartridge interface (such as that found in video
game devices), a removable memory chip (such as an EPROM or PROM) and associated
socket, a memory stick and USB port, a memory card and associated memory card slot,
and/or any other removable storage unit and associated interface.

Computer system 800 can further include a communication or network interface
824. Communication interface 824 enables computer system 800 to communicate and
interact with any combination of remote devices, remote networks, remote entities, etc.
(individually and collectively referenced by reference number 828). For example,
communication interface 824 can allow computer system 800 to communicate with
remote devices 828 over communication path 826, which can be wired and/or wireless,
and which can include any combination of LANs, WANs, the Internet, etc. Control logic
and/or data can be transmitted to and from computer system 800 via communication path
826.

In some embodiments, a tangible apparatus or article of manufacture comprising a
tangible computer useable or readable medium having control logic (software) stored
thereon is also referred to herein as a computer program product or program storage
device. This includes, but is not limited to, computer system 800, main memory 808,

secondary memory 810, and removable storage units 818 and 822, as well as tangible
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articles of manufacture embodying any combination of the foregoing. Such control logic,
when executed by one or more data processing devices (such as computer system 800),
causes such data processing devices to operate as described herein.

Based on the teachings contained in this disclosure, it will be apparent to persons
skilled in the relevant art(s) how to make and use embodiments of the disclosure using
data processing devices, computer systems and/or computer architectures other than that
shown in FIG. 8. In particular, embodiments can operate with software, hardware, and/or

operating system implementations other than those described herein.

Conclusion

It is to be appreciated that the Detailed Description section, and not the Summary
and Abstract sections, is intended to be used to interpret the claims. The Summary and
Abstract sections can set forth one or more but not all exemplary embodiments of the
disclosure as contemplated by the inventors, and thus, are not intended to limit the
disclosure or the appended claims in any way.

While the disclosure has been described herein with reference to exemplary
embodiments for exemplary fields and applications, it should be understood that the
disclosure is not limited thereto. Other embodiments and modifications thereto are
possible, and are within the scope and spirit of the disclosure. For example, and without
limiting the generality of this paragraph, embodiments are not limited to the software,
hardware, firmware, and/or entities illustrated in the figures and/or described herein.
Further, embodiments (whether or not explicitly described herein) have significant utility
to fields and applications beyond the examples described herein.

Embodiments have been described herein with the aid of functional building
blocks illustrating the implementation of specified functions and relationships thereof.
The boundaries of these functional building blocks have been arbitrarily defined herein
for the convenience of the description. Alternate boundaries can be defined as long as the
specified functions and relationships (or equivalents thereof) are appropriately performed.
Also, alternative embodiments can perform functional blocks, steps, operations, methods,

etc. using orderings different than those described herein.

29 CC 29 CC

References herein to “one embodiment,” “an embodiment,” “an example
embodiment,” or similar phrases, indicate that the embodiment described can include a

particular feature, structure, or characteristic, but every embodiment can not necessarily
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include the particular feature, structure, or characteristic. Moreover, such phrases are not
necessarily referring to the same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with an embodiment, it would be
within the knowledge of persons skilled in the relevant art(s) to incorporate such feature,
structure, or characteristic into other embodiments whether or not explicitly mentioned or
described herein. Additionally, some embodiments can be described using the expression
“coupled” and “connected” along with their derivatives. These terms are not necessarily
intended as synonyms for each other. For example, some embodiments can be described
using the terms “connected” and/or “coupled” to indicate that two or more elements are in
direct physical or electrical contact with each other. The term “coupled,” however, can
also mean that two or more elements are not in direct contact with each other, but yet still
co-operate or interact with each other.

[0120] The breadth and scope of the disclosure should not be limited by any of the above-
described exemplary embodiments, but should be defined only in accordance with the

following claims and their equivalents.
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CLAIMS

WHAT IS CLAIMED IS:

A method for providing streaming recommendations based on non-streaming content
presented by a media device, the method comprising:

monitoring, by the media device, playback of a first video content at the media
device, wherein the first video content is non-streaming content provided by a non-
streaming content provider;

creating a fingerprint of the first video content, wherein the fingerprint is based on
at least a type of the first video content;

identifying second video content from a streaming content provider based at least
in part on the fingerprint, wherein the second video content is streaming content; and

transmitting a request for the second video content from the streaming content

provider while presenting the first video content.

The method of claim 1, wherein the monitoring the first video content comprises
monitoring the first video content when the media device accesses the first video content

from the non-streaming content provider.

The method of claim 2, wherein the creating the fingerprint further comprises at least one
of:
analyzing the first video content to identify content within the first video content;
analyzing a playback condition associated with the first video content; and

analyzing the first video content to determine a genre of the first video content.

The method of claim 3, wherein the identifying the second video content from the
streaming content provider comprises comparing the fingerprint with content data

associated with the second video content.

The method of claim 4, wherein the monitoring the first video content comprises
determining when the media device displays the first video content at a predetermined

time location.
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The method of claim 5, wherein the retrieving the second video content further
comprises:

retrieving the second video content, wherein the second video content is related to
the first video content; and

presenting the second video content at a starting time location, wherein the

starting time location is prior to the predetermined time location.

The method of claim 1, further comprising:
after retrieving the second video content, stopping the playback of the first video
content; and

streaming the second video content at the media device.

The method of claim 1, further comprising:
receiving, by the media device, the first video content through an antenna or cable

connected to the media device.

A system for providing streaming recommendations based on non-streaming content, the
system comprising:
at least one processor; and
a memory operatively coupled to the at least one processor, the memory
configured to store program code that when executed causes the processor to perform
operations comprising:
monitoring playback of a first video content being presented by the media
device, wherein the first video content is retrieved from a non-streaming content
provider;
creating a fingerprint of the first video content, wherein the fingerprint is
based on at least a type of the first video content;
identifying second video content from a streaming content provider based
at least in part on the fingerprint; and
transmitting a request for the second video content from the streaming

content provider while presenting the first video content.
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The system of claim 9, wherein the operations further comprise monitoring the first video
content when the media device accesses the first video content from the non-streaming

content provider.

The system of claim 10, wherein the operations further comprise at least one of
analyzing the first video content to identify content the first video content;
analyzing a playback condition associated with the first video content; and

analyzing the first video content to determine a genre of the first video content.

The system of claim 11, wherein the operations further comprise determining when the

media device displays the first video content at a predetermined time location.

The system of claim 12, wherein retrieving the second video content comprises:
retrieving the second video content, wherein the second video content is related to
the first video content; and
presenting the second video content at a starting time location, wherein the

starting time location is prior to the predetermined time location.

The system of claim 9, wherein the operations further comprise:
after retrieving the second video content, stopping the playback of the first video
content; and

streaming the second video content at the media device.

The system of claim 9, wherein the operations further comprise receiving, by the media

device, the first video content through an antenna or cable connected to the media device.

A non-transitory, tangible computer-readable device having instructions stored thereon
that, when executed by at least one computing device, causes the at least one computing
device to perform operations comprising:
monitoring playback of a first video content being presented by the media device,
wherein the first video content is retrieved from a non-streaming content provider;
creating a fingerprint of the first video content, wherein the fingerprint is based on

at least a type of the first video content;
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identifying second video content from a streaming content provider based at least
in part on the fingerprint; and
transmitting a request for the second video content from the streaming content

provider while presenting the first video content.

17. The non-transitory, tangible computer-readable device of claim 16, wherein the creating
the fingerprint comprises at least one of:
analyzing the first video content to identify content of the first video content;
analyzing a playback condition associated with the first video content; and

analyzing the first video content to determine a genre of the first video content.

18.  The non-transitory, tangible computer-readable device of claim 17, wherein the
monitoring the first video content being presented by the media device comprises
monitoring the first video content when the media device accesses the first video content

from the first content provider.

19.  The non-transitory, tangible computer-readable device of claim 16, wherein the
operations further comprise:
after retrieving the second video content, stopping the playback of the first video
content; and

streaming the second video content at the media device.

20.  The non-transitory, tangible computer-readable device of claim 16, wherein the
operations further comprise:
receiving, by the media device, the first video content through an antenna or cable

connected to the media device.
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