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(57) ABSTRACT

The present disclosure is generally directed to media sys-
tems configured to receive and play live media content. In
particular, methods and systems are provided for a multi-
screen content playback experience for time shifted live
stream content. Systems and methods are provided herein
for generating for display a catch-up video (e.g., a segment
of a live stream stored as URLs on a local device during the

(51) Int. CL time the live stream was interrupted) in a picture-in-picture
HO4N 212187 (2006.01) (PIP) window, and generating the PIP catch-up window and
GO6V 20/40 (2006.01) the live window for simultaneous display.
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MULTISCREEN EXPERIENCE FOR
PARALLEL PLAYBACK OF TIME SHIFTED
LIVE STREAM CONTENT

BACKGROUND

[0001] This disclosure is generally directed to media sys-
tems configured to receive and play live media content. In
particular, methods and systems are provided for a multi-
screen content playback experience for time shifted live
stream content.

SUMMARY

[0002] Media programs, especially live broadcast pro-
grams such as sporting events, are prone to disruptions, for
example, due to bandwidth issues or network connectivity.
Disruptions in live streaming cause a user to miss portions
of content of a live stream. Such interruptions are often not
anticipated, and users are often not prepared during a live
stream experience, resulting in an inability to view or review
portions of the program that were missed. Live streaming,
such as IPTV streaming, of media content is and has been
one of the most popular types of content provided to users
in modern entertainment. A major and coincidental issue
with IPTV streaming is the issue of connectivity, potentially
due to intermittent low network bandwidth. When it comes
to live streaming, the aforementioned problems translate
into major issues regarding user experience.

[0003] Traditionally, television sets used terrestrial or sat-
ellite signals to tune to a particular frequency channel to
show the content to the users. However, with the advent of
the internet and popularity of streamers, providers stream
content directly to our internet-enabled devices through IPT
technology. For example, a user may experience frustration
when watching a live soccer match. As a user is watching a
live soccer game, if the user is forced to be stuck on the
infamous loading icon for long periods of time, lagging that
occurs during live streaming of content causes serious
frustration for the user. On top of that, what tends to raise the
user’s frustration level further is the live stream to shifting
or jumping directly to the latest frame, i.e., the live frame,
supposedly to continue the user’s live streaming experience
of the live action but evidently missing segments of content
in the process.

[0004] Current methods and systems include either (a)
automatically shifting the user’s viewing experience to the
latest frame of the live stream and skipping everything in
between the period of disruption, i.e., skipping the frames
missed during the disrupted period, or (b) some methods and
systems may allow, in addition to (a) or alternatively, the
user to continue his/her user experience of the buffered (or
cached) portion of the live content, i.e., continuing con-
sumption of the content from where the user had left off, or
in other words at the point where disruption caused the live
stream to start lagging. Typically, however, the user would
eventually skip everything and tune back to the latest frame
for the core reason that no one likes to be left behind the
excitement during a live stream.

[0005] Thus, there is a need for methods and systems to
provide a user experience to allow the user to continue
viewing the live stream, i.e., live, as well as keeping the user
caught up with the content that was missed due to lags
during the live stream.
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[0006] Accordingly, to overcome these problems, systems
and methods are provided herein for generating for display
a catch-up video (e.g., a segment of a live stream stored as
URLSs on a local device during the time the live stream was
interrupted) in a picture-in-picture (PIP) window, and gen-
erating the PIP catch-up window and the live window for
simultaneous display. Systems and methods described
herein provide a display of the catch-up window that is
configured to further provide a catch-up viewing experience
that helps the user understand the missed portion of the live
media session.

[0007] According to a first aspect, there is provided a
method for generating a picture-in-picture catch-up window
displaying a catch-up video with a live video window
displaying a live video. The method comprises determining
that a disruption has occurred to the live video. In response
to determining that the disruption has occurred to the live
video, the method initiates determining a period of disrup-
tion from the occurrence of the disruption until it is deter-
mined that the disruption has elapsed. Further, in response to
determining that the period of disruption has elapsed, the
method initiates storing a disrupted content segment of the
live video that a user missed during the period of disruption.
The method further comprises generating, if not already
generated, the PIP catch-up window displaying the catch-up
video displaying the disrupted content segment for simul-
taneous display with the live video window displaying the
live video. The method further comprises detecting that the
catch-up video has finished displaying the stored disrupted
content segment and, in response to detecting that the
catch-up video has finished displaying the stored disrupted
content segment, discontinuing the generated PIP catch-up
window.

[0008] Inexample embodiments, there are provided meth-
ods and systems for a dual-screen or multi-screen user
experience during a live stream, more particularly for dis-
playing a live stream and a catch-up video of the missed live
content simultaneously, such that the user does not miss any
of the live action. A media guidance application may be
configured for generating the catch-up display.

[0009] In some embodiments, the step of determining the
disruption has occurred comprises detecting that a connec-
tion to the live video has disconnected and wherein the step
of determining that the disruption has elapsed comprises
detecting that the connection to the live video has recon-
nected.

[0010] In some embodiments, the determining of the
period of disruption is initiated after a threshold period of
time. In some situations, for example, where the period of
disruption is too short, the generating of the PIP catch-up
window can be annoying to the user if constantly generated
and discontinued. Thus, there may be provided a threshold
period of time for which a lag is classified as a disruption.
[0011] In some embodiments, the simultancous display of
the live video window comprises displaying a latest time-
frame of the live video. Assuming that upon proper recon-
nection that the live stream content skips to the latest frame,
i.e., the live frame, there is corresponding skipped content
that the user missed and that can be played back as part of
the catch-up video in the PIP catch-up window.

[0012] In some embodiments, the step of storing the
disrupted content segment of the live video comprises
populating a HashMap of URLs associated with the dis-
rupted content segment. For example, in response to deter-
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mining that there has been a disruption of the live content,
the media guidance application may begin storing data, e.g.,
URLs associated with the live video, in a local storage
medium.

[0013] In some embodiments, the step of displaying the
catch-up video comprises displaying an earliest disrupted
content segment first when there is a plurality of disrupted
content segments stored. Upon consecutive or subsequent
time shifts in the live stream, the map will continue to
populate the skipped segments of content and display to the
user in a secondary screen, e.g., a PIP catch-up window, the
earliest content segment that was missed by the user, e.g.,
the skipped segment corresponding to the earliest disruption.
[0014] In some embodiments, the method may further
comprise a step of removing from the HashMap the asso-
ciated URLs of the displayed disrupted content segment.
Once the first time shifted content of the live stream has been
shown to and consumed by the user, by launching a sec-
ondary screen such as a PIP catch-up window generated to
display the catch-up video, i.e., the missed content, it is
cleared from the HashMap.

[0015] In some embodiments, the PIP catch-up window
and the live window are of equal size generated side-by-side.
In other embodiments, the PIP catch-up window is super-
imposed on top of the live window, and the PIP catch-up
window is smaller than the live window.

[0016] In some embodiments, the size and/or dimensions
of the PIP catch-up window are adjustable automatically
and/or manually.

[0017] In some embodiments, the step of generating the
PIP catch-up window further comprises playing the catchup
video at a catch-up playback speed equal to or greater than
a playing speed of the live video. For example, a faster play
speed of the catch-up video enables the media guidance
application to catchup with the live point of the live media
stream quicker so that the user can concentrate on the live
window.

[0018] In some embodiments, the method may further
comprise analyzing the disrupted content segment being
displayed in the catch-up video, searching a database of
importance levels based on the disrupted content segment to
determine an importance level of the disrupted content
segment and, in response to determining that the importance
level exceeds a first importance threshold, increasing the
size of the PIP catch-up window and/or decreasing the
catch-up playback speed of the catch-up video. For example,
the media guidance application may search a database of
importance levels of media content segments (e.g., scenes of
the live stream) to determine an importance level of the
segment or segments of the missed content that, due to
disruption, are currently being played back as part of the
catch-up video.

[0019] In some embodiments, the method may further
comprise searching for a mobile device associated with the
user and sending the catch-up video and/or a textual sum-
mary of the catch-up video to the mobile device. This can
also help the user stay up-to-date with the live action of the
live content.

[0020] According to a second aspect, there is provided a
system for generating a picture-in-picture (PIP) catch-up
window displaying a catch-up video with a live video
window displaying a live video. The system comprises
means for determining that a disruption has occurred to the
live video. In response to determining that the disruption has
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occurred to the live video, the system comprises means for
initiating determining a period of disruption from the occur-
rence of the disruption until it is determined that the dis-
ruption has elapsed. Further, in response to determining that
the period of disruption has elapsed, the system comprises
means for storing a disrupted content segment of the live
video that a user missed during the period of disruption. The
system comprises means for generating, if not already
generated, the PIP catch-up window displaying the catch-up
video of the disrupted content segment for simultaneous
display with the live video window displaying the live video.
The system comprises means for detecting that the catch-up
video has finished displaying the stored disrupted content
segment and, in response to detecting that the catch-up video
has finished displaying the stored disrupted content segment,
means for discontinuing the generated PIP catch-up window.
[0021] According to a third aspect, there is provided a
non-transitory computer-readable medium comprising non-
transitory computer-readable instructions encoded thereon
for generating a PIP catch-up window displaying a catch-up
video with a live video window displaying a live video. The
non-transitory  computer-readable medium comprises
instructions for determining that a disruption has occurred to
the live video. In response to determining that the disruption
has occurred to the live video, the non-transitory computer-
readable medium initiates determining a period of disruption
from the occurrence of the disruption until it is determined
that the disruption has elapsed. Further, in response to
determining that the period of disruption has elapsed, the
non-transitory computer-readable medium initiates storing a
disrupted content segment of the live video that a user
missed during the period of disruption. The non-transitory
computer-readable medium further comprises generating, if
not already generated, the PIP catch-up window displaying
the catch-up video displaying the disrupted content segment
for simultaneous display with the live video window dis-
playing the live video. The non-transitory computer-read-
able medium further comprises detecting that the catch-up
video has finished displaying the stored disrupted content
segment and, in response to detecting that the catch-up video
has finished displaying the stored disrupted content segment,
discontinuing the generated PIP catch-up window.

[0022] It should be noted that the systems, methods,
apparatuses, and/or aspects described above may be applied
to, or used in accordance with, other systems, methods,
apparatuses, and/or aspects described in this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other objects and advantages of the
disclosure will be apparent upon consideration of the fol-
lowing detailed description, taken in conjunction with the
accompanying drawings, in which reference characters refer
to like parts throughout, and in which:

[0024] FIG. 1 shows an illustrative depiction of a user
device, in accordance with some embodiments of the dis-
closure;

[0025] FIG. 2 is a block diagram of an illustrative user
equipment system, in accordance with some embodiments
of the present disclosure;

[0026] FIG. 3 shows exemplary display screens displaying
a live video and a catch-up video in a PIP catch-up window,
in accordance with some embodiments of the present dis-
closure;
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[0027] FIG. 4 is a flowchart of illustrative steps involved
in generating for display a catch-up video in a PIP window,
and generating the PIP catch-up window and the live win-
dow for simultaneous display;

[0028] FIG. 5 is a flowchart of illustrative steps involved
in storing and displaying the disrupted content segment, in
accordance with some embodiments of the present disclo-
sure;

[0029] FIG. 6 is a flowchart of illustrative steps involved
in analyzing the content being presented in the PIP catch-up
window for adjusting the dimensions or size of the PIP
catch-up window, in accordance with some embodiments of
the present disclosure; and

[0030] FIG. 7 is a flowchart of illustrative steps involved
in analyse the content being presented in the PIP catch-up
window for adjusting the playback rate of the catch-up video
displayed in the PIP catch-up window, in accordance with
some embodiments of the present disclosure.

[0031] The figures herein depict various embodiments of
the disclosed invention for purposes of illustration only. It
will be appreciated that additional or alternative structures,
systems and methods may be implemented within the prin-
ciples set out by the present disclosure.

DETAILED DESCRIPTION

[0032] Methods and systems in accordance with the pres-
ent disclosure are described herein for generating for display
a catch-up video (e.g., a segment of a live stream stored as
URLSs on a local device during the time the live stream was
interrupted) in a PIP window, and generating the PIP win-
dow and the live window for simultaneous display. Systems
and methods described herein provide a display of the
catch-up window that is configured to further provide a
catch-up viewing experience that helps the user understand
the content of the missed portion of the live media session.
[0033] As referred to herein, a “media guidance applica-
tion” or a “guidance application” is an application that
provides media guidance data to a user through an interface.
For example, a media guidance application may allow users
to efficiently navigate content selections and easily identify
content that they may desire. The media guidance applica-
tion and/or any instructions for performing any of the
embodiments discussed herein may be encoded on com-
puter-readable media. Computer-readable media includes
any media capable of storing data. The computer-readable
media may be transitory, including, but not limited to,
propagating electrical or electromagnetic signals, or may be
non-transitory including, but not limited to, volatile and
nonvolatile computer memory or storage devices such as a
hard disk, floppy disk, USB drive, DVD, CD, media cards,
register memory, processor caches, Random Access
Memory (RAM), etc.

[0034] As referred to herein, the phrase “media guidance
data” or “guidance data” should be understood to mean any
data related to content or data used in operating the guidance
application. For example, the guidance data may include
program information, guidance application settings, user
preferences, user profile information, media listings, media-
related information (e.g., broadcast times, broadcast chan-
nels, titles, descriptions, ratings information (e.g., parental
control ratings, critic’s ratings, etc.), genre or category
information, actor information, logo data for broadcasters’
or providers’ logos, etc.), media format (e.g., standard
definition, high definition, 3D, etc.), advertisement informa-
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tion (e.g., text, images, media clips, etc.), on-demand infor-
mation, blogs, websites, and any other type of guidance data
that is helpful for a user to navigate among and locate
desired content selections.

[0035] As referred to herein, the terms “media asset” and
content should be understood to mean an electronically
consumable user asset, such as a live televise program, as
well as pay-per-view programs, on-demand programs (as in
video-on-demand (VOD) systems), Internet content (e.g.,
streaming content, downloadable content, Webcasts, etc.),
video clips, audio, content information, pictures, rotating
images, documents, playlists, websites, articles, books, elec-
tronic books, blogs, advertisements, chat sessions, social
media, applications, games, and/or any other media or
multimedia and/or combination of the same. Guidance
applications also allow users to navigate among and locate
content.

[0036] As referred to herein, the term “multimedia”
should be understood to mean content that utilizes at least
two different content forms described above, for example,
text, audio, images, video, or interactivity content forms.
Content may be recorded, played, displayed or accessed by
user equipment devices, but can also be part of a live
performance.

[0037] As referred to herein, the phrase “user equipment
device,” “user equipment,” “user device,” “electronic
device,” “electronic equipment,” “media equipment

device,” or “media device” should be understood to mean
any device for accessing the content described above, such
as a television, a Smart TV, a set-top box, an integrated
receiver decoder (IRD) for handling satellite television, a
digital storage device, a digital media receiver (DMR), a
digital media adapter (DMA), a streaming media device, a
DVD player, a DVD recorder, a connected DVD, a local
media server, a BLU-RAY player, a BLU-RAY recorder, a
personal computer (PC), a laptop computer, a tablet com-
puter, a WebTV box, a personal computer television (PC/
TV), a PC media server, a PC media center, a hand-held
computer, a stationary telephone, a personal digital assistant
(PDA), a mobile telephone, a portable video player, a
portable music player, a portable gaming machine, a smart-
phone, or any other television equipment, computing equip-
ment, or wireless device, and/or combination of the same.
[0038] Users may access content and the media guidance
application (and its display screens described above and
below) from one or more of their user equipment devices.
FIG. 1 shows a generalized embodiment of illustrative user
equipment device 100. More specific implementations of
user equipment devices are discussed below in connection
with FIG. 2. User equipment device 100 may receive content
and data via input/output (hereinafter “I/O”) path 102. I/O
path 102 may provide content (e.g., broadcast programming,
on-demand programming, Internet content, content avail-
able over a local area network (LAN) or wide area network
(WAN), and/or other content) and data to control circuitry
104, which includes processing circuitry 106 and storage
108. Control circuitry 104 may be used to send and receive
commands, requests, and other suitable data using 1/O path
102. /O path 102 may connect control circuitry 104 (and
specifically processing circuitry 106) to one or more com-
munications paths (described below). /O functions may be
provided by one or more of these communications paths, but
are shown as a single path in FIG. 1 to avoid overcompli-
cating the drawing.
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[0039] Control circuitry 104 may be based on any suitable
processing circuitry such as processing circuitry 106. As
referred to herein, processing circuitry should be understood
to mean circuitry based on one or more microprocessors,
microcontrollers, digital signal processors, programmable
logic devices, field programmable gate arrays (FPGAs),
application-specific integrated circuits (ASICs), etc., and
may include a multi-core processor (e.g., dual-core, quad-
core, hexacore, or any suitable number of cores) or super-
computer. In some embodiments, processing circuitry may
be distributed across multiple separate processors or pro-
cessing units, for example, multiple of the same type of
processing units (e.g., two Intel Core i7 processors) or
multiple different processors (e.g., an Intel Core i5 processor
and an Intel Core i7 processor). In some embodiments,
control circuitry 104 executes instructions for a media
guidance application stored in memory (i.e., storage 108).
Specifically, control circuitry 104 may be instructed by the
media guidance application to perform the functions dis-
cussed above and below. For example, the media guidance
application may provide instructions to control circuitry 104
to generate the media guidance displays. In some imple-
mentations, any action performed by control circuitry 104
may be based on instructions received from the media
guidance application.

[0040] In client-server based embodiments, control cir-
cuitry 104 may include communications circuitry suitable
for communicating with a guidance application server or
other networks or servers. The instructions for carrying out
the above mentioned functionality may be stored on the
guidance application server. Communications circuitry may
include a cable modem, an integrated services digital net-
work (ISDN) modem, a digital subscriber line (DSL)
modem, a telephone modem, Ethernet card, or a wireless
modem for communications with other equipment, or any
other suitable communications circuitry. Such communica-
tions may involve the Internet or any other suitable com-
munications networks or paths (which is described in more
detail in connection with FIG. 2). In addition, communica-
tions circuitry may include circuitry that enables peer-to-
peer communication of user equipment devices, or commu-
nication of user equipment devices in locations remote from
each other (described in more detail below).

[0041] Memory may be an electronic storage device pro-
vided as storage 108 that is part of control circuitry 104. As
referred to herein, the phrase “electronic storage device” or
“storage device” should be understood to mean any device
for storing electronic data, computer software, or firmware,
such as random-access memory, read-only memory, hard
drives, optical drives, digital video disc (DVD) recorders,
compact disc (CD) recorders, BLU-RAY disc (BD) record-
ers, BLU-RAY 3D disc recorders, digital video recorders
(DVR, sometimes called a personal video recorder, or PVR),
solid state devices, quantum storage devices, gaming con-
soles, gaming media, or any other suitable fixed or remov-
able storage devices, and/or any combination of the same.
Storage 108 may be used to store various types of content
described herein as well as media guidance data described
above. Nonvolatile memory may also be used (e.g., to
launch a boot-up routine and other instructions). Cloud-
based storage, described in relation to FIG. 2, may be used
to supplement storage 108 or instead of storage 108.

[0042] Control circuitry 104 may include video generating
circuitry and tuning circuitry, such as one or more analog
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tuners, one or more MPEG-2 decoders or other digital
decoding circuitry, high-definition tuners, or any other suit-
able tuning or video circuits or combinations of such cir-
cuits. Encoding circuitry (e.g., for converting over-the-air,
analog, or digital signals to MPEG signals for storage) may
also be provided. Control circuitry 104 may also include
scaler circuitry for upconverting and downconverting con-
tent into the preferred output format of the user equipment
100. Circuitry 104 may also include digital-to-analog con-
verter circuitry and analog-to-digital converter circuitry for
converting between digital and analog signals. The tuning
and encoding circuitry may be used by the user equipment
device to receive and to display, to play, or to record content.
The tuning and encoding circuitry may also be used to
receive guidance data. The circuitry described herein,
including for example, the tuning, video generating, encod-
ing, decoding, encrypting, decrypting, scaler, and analog/
digital circuitry, may be implemented using software run-
ning on one or more general purpose or specialized
processors. Multiple tuners may be provided to handle
simultaneous tuning functions (e.g., watch and record func-
tions, picture-in-picture (PIP) functions, multiple-tuner
recording, etc.). If storage 108 is provided as a separate
device from user equipment 100, the tuning and encoding
circuitry (including multiple tuners) may be associated with
storage 108.

[0043] A user may send instructions to control circuitry
104 using user input interface 110. User input interface 110
may be any suitable user interface, such as a remote control,
mouse, trackball, keypad, keyboard, touch screen, touchpad,
stylus input, joystick, voice recognition interface, or other
user input interfaces. Display 112 may be provided as a
stand-alone device or integrated with other elements of user
equipment device 100. For example, display 112 may be a
touchscreen or touch-sensitive display. In such circum-
stances, user input interface 112 may be integrated with or
combined with display 112. Display 112 may be one or more
of'a monitor, a television, a liquid crystal display (LCD) for
amobile device, amorphous silicon display, low temperature
poly silicon display, electronic ink display, electrophoretic
display, active matrix display, electro-wetting display, elec-
trofluidic display, cathode ray tube display, light-emitting
diode display, electroluminescent display, plasma display
panel, high-performance addressing display, thin-film tran-
sistor display, organic light-emitting diode display, surface-
conduction electron-emitter display (SED), laser television,
carbon nanotubes, quantum dot display, interferometric
modulator display, or any other suitable equipment for
displaying visual images.

[0044] In some embodiments, display 112 may be HDTV-
capable. In some embodiments, display 112 may be a 3D
display, and the interactive media guidance application and
any suitable content may be displayed in 3D. A video card
or graphics card may generate the output to the display 112.
The video card may offer various functions such as accel-
erated rendering of 3D scenes and 2D graphics, MPEGS
2/MPEG-4 decoding, TV output, or the ability to connect
multiple monitors. The video card may be any processing
circuitry described above in relation to control circuitry 104.
The video card may be integrated with the control circuitry
104. Speakers 114 may be provided as integrated with other
elements of user equipment device 100 or may be stand-
alone units. The audio component of videos and other
content displayed on display 112 may be played through
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speakers 114. In some embodiments, the audio may be
distributed to a receiver (not shown), which processes and
outputs the audio via speakers 114.

[0045] User equipment device 100 may also incorporate or
be accessible to detection module 116. For example, detec-
tion module 116 may identify particular users and/or the
movements of the particular user. For example, via detection
module 116, the media guidance application may determine
when a user enters and/or exits a location and/or a viewing
area associated with a media asset and/or a display device.
Detection module 116 may also determine the trajectory of
one or more users. Detection module 116 may further
include various components (e.g., a video detection compo-
nent, an audio detection component, etc.).

[0046] In some embodiments, detection module 116 may
include a content recognition module to determine the
content of a presented media asset (e.g., whether or not an
advertisement, content of interest to a user, etc.) is being
presented, the number of people in a viewing area, and/or a
location. The content recognition module may use object
recognition techniques such as edge detection, pattern rec-
ognition, including, but not limited to, self-learning systems
(e.g., neural networks), optical character recognition, online
character recognition (including but not limited to, dynamic
character recognition, real-time character recognition, intel-
ligent character recognition), and/or any other suitable tech-
nique. For example, the media guidance application may
receive data in the form of a video. The video may include
a series of frames. For each frame of the video, the media
guidance application may use a content recognition module
or algorithm to determine the people (including the actions
associated with each of the people) in each of the frames or
series of frames and/or where each identified person is
looking. Alternatively or additionally, for each frame of the
video, the media guidance application may use a content
recognition module or algorithm to determine the content of
one or more frames of a media asset. The media guidance
application may then compare the determined content to
user preference information (e.g., retrieved from a user
profile).

[0047] In some embodiments, the content recognition
module or algorithm may also include speech recognition
techniques, including but not limited to Hidden Markov
Models, dynamic time warping, and/or neural networks (as
described above) to translate spoken words into text and/or
processing audio data. The content recognition module may
also combine multiple techniques to determine the content
of a presented media asset (e.g., whether or not an adver-
tisement, content of interest to a user, etc.) is being pre-
sented, the number of people in a viewing area, and/or the
level of engagement of each person in the viewing area (e.g.,
whether or not a person is interacting with a device). For
example, a video detection component of the detection
module may generate data indicating that two people are
within a viewing area of a user device. An audio component
of the detection module may generate data indicating that
the two people are currently engaged in a conversation about
the media assets (e.g., by determining and processing key-
words in the conversation).

[0048] In addition, the media guidance application may
use multiple types of optical character recognition and/or
fuzzy logic, for example, when processing keyword(s)
retrieved from data (e.g., textual data, translated audio data,
user inputs, etc.) describing the engagement of a user (or
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when cross-referencing various types of data in databases).
For example, if the particular data received is textual data,
using fuzzy logic, the media guidance application (e.g., via
a content recognition module or algorithm incorporated into,
or accessible by, the media guidance application) may
determine two fields and/or values to be identical even
though the substance of the data or value (e.g., two different
spellings) is not identical. In some embodiments, the media
guidance application may analyze particular received data of
a data structure or media asset frame for particular values or
text using optical character recognition methods described
above in order to determine the engagement of a user. The
data received could be associated with data describing the
engagement of the user and/or any other data required for the
function of the embodiments described herein. Furthermore,
the data could contain values (e.g., the data could be
expressed in binary or any other suitable code or program-
ming language).

[0049] In some embodiments, detection module 116 may
also detect other user actions and/or movements. For
example, if the media guidance application determines that
a user is currently accessing another media asset on a second
device, the media guidance application may determine that
the user is not viewing a media asset on a first device despite
being within a viewing area. However, if the content on the
second device is similar (e.g., relates to the same subject
matter, product, genre, etc.) to the content associated with
the first device, the media guidance application may deter-
mine that the user is viewing the media asset on the first
device.

[0050] Alternatively or additionally, detection module 116
may determine (e.g., via querying a device, object recogni-
tion, etc.) whether or not is interacting with a device. For
example, if the user does not interact with a device for a
threshold time period (e.g., a period of time representative of
a user no longer interacting with a device), the media
guidance application may determine that the user has
stopped consuming a media asset on the device (or location
associated with that device). Alternatively or additionally,
detection module 116 may determine (e.g., via querying a
device, object recognition, etc.) whether or not is a threshold
distance from a device. For example, if the user is a
threshold distance (e.g., a distance representative of a user
no longer interacting with a device), the media guidance
application may determine that the user has stopped con-
suming a media asset on the device (or location associated
with that device). It should be noted that the “thresholds”
described herein may be supplied by a user or may be
automatically selected, or otherwise may be determined
based on availability of network connection or for purposes
of data transfer, for example. Automatically selected thresh-
olds may have a default setting (e.g., determined by a third
party) that may be updated based on a user’s history. For
example, the actual thresholds may be tailored to a particular
user (e.g., a user that typically stands further away from a
device when using the device may has a higher threshold
distance than a user that stands closer to the device when
using the device).

[0051] The media guidance application (e.g., via detection
module 116) may also verify a user interest through other
means. For example, the media guidance application, using
a detection module (e.g., detection module 116 (FIG. 1)),
may query the search history associated with a search engine
accessed from a second device (e.g., a smartphone or tablet
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computer) being used by a user within the viewing area of
the display device associated with the media guidance
application. Upon detecting that the user previously
searched for information similar to the information currently
presented by the user device, the media guidance application
may determine that the user in viewing the media asset.
[0052] In another example, the media guidance applica-
tion, using a detection module (e.g., detection module 116
(FIG. 1)), may analyze keywords within a conversation
between users occurring within the viewing area of a display
device. If any of the keywords describe an interest in the
content presented on the user device (e.g., as determined by
a cross-reference with a database indicating words indicative
of an interest in the content), the media guidance application
may determine that the user is viewing the media asset.
[0053] The media guidance application may also receive
(e.g., via detection module 116 (FIG. 1)) user-generated data
(e.g., status updates, microblog posts, etc.) describing a
media asset and/or advertisement generated for display by
the media guidance application. For example, if a user posts
an update to a social media website that he/she is currently
enjoying a media asset, the media guidance application may
determine the user is viewing the media asset. Likewise, if
a user posts an update to a social media website that he/she
is currently going home, the media guidance application
may determine the trajectory of the user based on the user’s
home location.

[0054] As used herein, a “social network,” refers to a
platform that facilitates networking and/or social relations
among people who, for example, share interests, activities,
backgrounds, and/or real-life connections. In some cases,
social networks may facilitate communication between mul-
tiple user devices (e.g., computers, televisions, smartphones,
tablets, etc.) associated with different users by exchanging
content from one device to another via a social media server.
As used herein, a “social media server” refers to a computer
server that facilitates a social network. For example, a social
media server owned/operated/used by a social media pro-
vider may make content (e.g., status updates, microblog
posts, images, graphic messages, etc.) associated with a first
user accessible to a second user that is within the same social
network as the first user.

[0055] The guidance application may be implemented
using any suitable architecture. For example, it may be a
stand-alone application wholly-implemented on user equip-
ment device 100. In such an approach, instructions of the
application are stored locally (e.g., in storage 108), and data
for use by the application is downloaded on a periodic basis
(e.g., from an out-of-band feed, from an Internet resource, or
using another suitable approach). Control circuitry 104 may
retrieve instructions of the application from storage 108 and
process the instructions to generate any of the displays
discussed herein. Based on the processed instructions, con-
trol circuitry 104 may determine what action to perform
when input is received from input interface 110. For
example, movement of a cursor on a display up/down may
be indicated by the processed instructions when input inter-
face 110 indicates that an up/down button was selected.

[0056] In some embodiments, the media guidance appli-
cation is a client-server based application. Data for use by a
thick or thin client implemented on user equipment device
100 is retrieved on-demand by issuing requests to a server
remote to the user equipment device 100. In one example of
a client-server based guidance application, control circuitry
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104 runs a web browser that interprets web pages provided
by a remote server. For example, the remote server may store
the instructions for the application in a storage device. The
remote server may process the stored instructions using
circuitry (e.g., control circuitry 104) and generate the dis-
plays discussed above and below. The client device may
receive the displays generated by the remote server and may
display the content of the displays locally on equipment
device 100. This way, the processing of the instructions is
performed remotely by the server while the resulting dis-
plays are provided locally on equipment device 100. Equip-
ment device 100 may receive inputs from the user via input
interface 110 and transmit those inputs to the remote server
for processing and generating the corresponding displays.
For example, equipment device 100 may transmit a com-
munication to the remote server indicating that an up/down
button was selected via input interface 110. The remote
server may process instructions in accordance with that
input and generate a display of the application correspond-
ing to the input (e.g., a display that moves a cursor
up/down). The generated display is then transmitted to
equipment device 100 for presentation to the user.

[0057] In some embodiments, the media guidance appli-
cation is downloaded and interpreted or otherwise run by an
interpreter or virtual machine (run by control circuitry 104).
In some embodiments, the guidance application may be
encoded in the ETV Binary Interchange Format (EBIF),
received by control circuitry 104 as part of a suitable feed,
and interpreted by a user agent running on control circuitry
104. For example, the guidance application may be an EBIF
application. In some embodiments, the guidance application
may be defined by a series of JAVA-based files that are
received and run by a local virtual machine or other suitable
middleware executed by control circuitry 104. In some of
such embodiments (e.g., those employing MPEG-2 or other
digital media encoding schemes), the guidance application
may be, for example, encoded and transmitted in an
MPEG-2 object carousel with the MPEG audio and video
packets of a program.

[0058] User equipment device 100 of FIG. 1 can be
implemented in system 200 of FIG. 2 as user television
equipment 202, user computer equipment 204, wireless user
communications device 206, or any other type of user
equipment suitable for accessing content, such as a nonport-
able gaming machine. For simplicity, these devices may be
referred to herein collectively as user equipment or user
equipment devices, and may be substantially similar to user
equipment devices described above. User equipment
devices, on which a media guidance application may be
implemented, may function as a standalone device or may be
part of a network of devices. Various network configurations
of devices may be implemented and are discussed in more
detail below.

[0059] A user equipment device utilizing at least some of
the system features described above in connection with FIG.
1 may not be classified solely as user television equipment
202, user computer equipment 204, or a wireless user
communications device 206. For example, user television
equipment 202 may, like some user computer equipment
204, be Internet-enabled allowing for access to Internet
content, while user computer equipment 204 may, like some
television equipment 202, include a tuner allowing for
access to television programming. The media guidance
application may have the same layout on various different
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types of user equipment or may be tailored to the display
capabilities of the user equipment. For example, on user
computer equipment 204, the guidance application may be
provided as a web site accessed by a web browser. In another
example, the guidance application may be scaled down for
wireless user communications devices 206.

[0060] In system 200, there is typically more than one of
each type of user equipment device but only one of each is
shown in FIG. 2 to avoid overcomplicating the drawing. In
addition, each user may utilize more than one type of user
equipment device and also more than one of each type of
user equipment device. In some embodiments, a user equip-
ment device (e.g., user television equipment 202, user
computer equipment 204, wireless user communications
device 206) may be referred to as a “second screen device.”
For example, a second screen device may supplement con-
tent presented on a first user equipment device. The content
presented on the second screen device may be any suitable
content that supplements the content presented on the first
device. In some embodiments, the second screen device
provides an interface for adjusting settings and display
preferences of the first device. In some embodiments, the
second screen device is configured for interacting with other
second screen devices or for interacting with a social net-
work. The second screen device can be located in the same
room as the first device, a different room from the first
device but in the same house or building, or in a different
building from the first device.

[0061] In example embodiments, each user may utilize or
may authenticated access to more than one type of user
equipment device and also more than one of each type of
user equipment device. In example embodiments, a user
equipment device (e.g., user television equipment 202, user
computer equipment 204, wireless user communications
device 206) may alternatively be referred to as a “second
device”. The second device 406 being the user device on
which a media asset is sought to be continued.

[0062] The user may also set various settings to maintain
consistent media guidance application settings across in-
home devices and remote devices. Settings include those
described herein, as well as channel and program favorites,
programming preferences that the guidance application uti-
lizes to make programming recommendations, display pref-
erences, and other desirable guidance settings. For example,
if a user sets a channel as a favorite on, for example, the web
site www.allrovi.com on their personal computer at their
office, the same channel would appear as a favorite on the
user’s in-home devices (e.g., user television equipment and
user computer equipment) as well as the user’s mobile
devices, if desired. Therefore, changes made on one user
equipment device can change the guidance experience on
another user equipment device, regardless of whether they
are the same or a different type of user equipment device. In
addition, the changes made may be based on settings input
by a user, as well as user activity monitored by the guidance
application.

[0063] The user equipment devices may be coupled to
communications network 214. Namely, user television
equipment 202, user computer equipment 204, and wireless
user communications device 206 are coupled to communi-
cations network 214 via communications paths 208, 210,
and 212, respectively. Communications network 214 may be
one or more networks including the Internet, a mobile phone
network, mobile voice or data network (e.g., a 4G or LTE
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network), cable network, public switched telephone net-
work, or other types of communications network or combi-
nations of communications networks. Paths 208, 210, and
212 may separately or together include one or more com-
munications paths, such as, a satellite path, a fiber-optic
path, a cable path, a path that supports Internet communi-
cations (e.g., IPTV), free-space connections (e.g., for broad-
cast or other wireless signals), or any other suitable wired or
wireless communications path or combination of such paths.
Path 212 is drawn with dotted lines to indicate that in the
exemplary embodiment shown in FIG. 2 it is a wireless path
and paths 208 and 210 are drawn as solid lines to indicate
they are wired paths (although these paths may be wireless
paths, if desired). Communications with the user equipment
devices may be provided by one or more of these commu-
nications paths, but are shown as a single path in FIG. 2 to
avoid overcomplicating the drawing.

[0064] Although communications paths are not drawn
between user equipment devices, these devices may com-
municate directly with each other via communication paths,
such as those described above in connection with paths 208,
210, and 212, as well as other short-range point-to-point
communication paths, such as USB cables, IEEE 1394
cables, wireless paths (e.g., Bluetooth, infrared, IEEE 702-
11x, etc.), or other short-range communication via wired or
wireless paths. BLUETOOTH is a certification mark owned
by Bluetooth SIG, INC. The user equipment devices may
also communicate with each other directly through an indi-
rect path via communications network 214.

[0065] System 200 includes content source 216 and media
guidance data source 218 coupled to communications net-
work 214 via communication paths 220 and 222, respec-
tively. Paths 220 and 222 may include any of the commu-
nication paths described above in connection with paths 208,
210, and 212. Communications with the content source 216
and media guidance data source 218 may be exchanged over
one or more communications paths, but are shown as a
single path in FIG. 2 to avoid overcomplicating the drawing.
In addition, there may be more than one of each of content
source 216 and media guidance data source 218, but only
one of each is shown in FIG. 2 to avoid overcomplicating the
drawing. (The different types of each of these sources are
discussed below.) If desired, content source 216 and media
guidance data source 218 may be integrated as one source
device. Although communications between sources 216 and
218 with user equipment devices 202, 204, and 206 are
shown as through communications network 214, in some
embodiments, sources 216 and 218 may communicate
directly with user equipment devices 202, 204, and 206 via
communication paths (not shown) such as those described
above in connection with paths 208, 210, and 212.

[0066] Content source 216 may include one or more types
of content distribution equipment including a television
distribution facility, cable system headend, satellite distri-
bution facility, programming sources (e.g., television broad-
casters, such as NBC, ABC, HBO, etc.), intermediate dis-
tribution facilities and/or servers, Internet providers,
on-demand media servers, and other content providers. NBC
is a trademark owned by the National Broadcasting Com-
pany, Inc., ABC is a trademark owned by the American
Broadcasting Company, Inc., and HBO is a trademark
owned by the Home Box Office, Inc. Content source 216
may be the originator of content (e.g., a television broad-
caster, a Webcast provider, etc.) or may not be the originator
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of content (e.g., an on-demand content provider, an Internet
provider of content of broadcast programs for downloading,
etc.). Content source 216 may include cable sources, satel-
lite providers, on-demand providers, Internet providers,
over-the-top content providers, or other providers of content.
Content source 216 may also include a remote media server
used to store different types of content (including video
content selected by a user), in a location remote from any of
the user equipment devices. Systems and methods for
remote storage of content, and providing remotely stored
content to user equipment are discussed in greater detail in
connection with Ellis et al., U.S. Pat. No. 7,761,892, issued
Jul. 20, 2010, which is hereby incorporated by reference
herein in its entirety.

[0067] Media guidance data source 218 may provide
media guidance data, such as the media guidance data
described above. Media guidance data may be provided to
the user equipment devices using any suitable approach. In
some embodiments, the guidance application may be a
stand-alone interactive television program guide that
receives program guide data via a data feed (e.g., a continu-
ous feed or trickle feed). Program schedule data and other
guidance data may be provided to the user equipment on a
television channel sideband, using an in-band digital signal,
using an out-of-band digital signal, or by any other suitable
data transmission technique. Program schedule data and
other media guidance data may be provided to user equip-
ment on multiple analog or digital television channels.

[0068] In some embodiments, guidance data from media
guidance data source 218 may be provided to users’ equip-
ment using a client-server approach. For example, a user
equipment device may pull media guidance data from a
server, or a server may push media guidance data to a user
equipment device. In some embodiments, a guidance appli-
cation client residing on the user’s equipment may initiate
sessions with source 218 to obtain guidance data when
needed, e.g., when the guidance data is out of date or when
the user equipment device receives a request from the user
to receive data. Media guidance may be provided to the user
equipment with any suitable frequency (e.g., continuously,
daily, a user-specified period of time, a system-specified
period of time, in response to a request from user equipment,
etc.). Media guidance data source 218 may provide user
equipment devices 202, 204, and 206 the media guidance
application itself or software updates for the media guidance
application.

[0069] In some embodiments, the media guidance data
may include viewer data. For example, the viewer data may
include current and/or historical user activity information
(e.g., what content the user typically watches, what times of
day the user watches content, whether the user interacts with
a social network, at what times the user interacts with a
social network to post information, what types of content the
user typically watches (e.g., pay TV or free TV), mood,
brain activity information, etc.). The media guidance data
may also include subscription data. For example, the sub-
scription data may identify to which sources or services a
given user subscribes and/or to which sources or services the
given user has previously subscribed but later terminated
access (e.g., whether the user subscribes to premium chan-
nels, whether the user has added a premium level of services,
whether the user has increased Internet speed). In some
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embodiments, the viewer data and/or the subscription data
may identify patterns of a given user for a period of more
than one year.

[0070] Media guidance applications may be, for example,
stand-alone applications implemented on user equipment
devices. For example, the media guidance application may
be implemented as software or a set of executable instruc-
tions which may be stored in storage 108, and executed by
control circuitry 104 of a user equipment device 100. In
some embodiments, media guidance applications may be
client-server applications where only a client application
resides on the user equipment device, and server application
resides on a remote server. For example, media guidance
applications may be implemented partially as a client appli-
cation on control circuitry 104 of user equipment device 100
and partially on a remote server as a server application (e.g.,
media guidance data source 218) running on control cir-
cuitry of the remote server. When executed by control
circuitry of the remote server (such as media guidance data
source 218), the media guidance application may instruct the
control circuitry to generate the guidance application dis-
plays and transmit the generated displays to the user equip-
ment devices. The server application may instruct the con-
trol circuitry of the media guidance data source 218 to
transmit data for storage on the user equipment. The client
application may instruct control circuitry of the receiving
user equipment to generate the guidance application dis-
plays.

[0071] Content and/or media guidance data delivered to
user equipment devices 202, 204, and 206 may be over-the-
top (OTT) content. OTT content delivery allows Internet-
enabled user devices, including any user equipment device
described above, to receive content that is transferred over
the Internet, including any content described above, in
addition to content received over cable or satellite connec-
tions. OTT content is delivered via an Internet connection
provided by an Internet service provider (ISP), but a third
party distributes the content. The ISP may not be responsible
for the viewing abilities, copyrights, or redistribution of the
content, and may only transfer IP packets provided by the
OTT content provider. Examples of OTT content providers
include YOUTUBE, NETFLIX, and HULU, which provide
audio and video via IP packets. YouTube is a trademark
owned by Google Inc., Netflix is a trademark owned by
Netflix Inc., and Hulu is a trademark owned by Hulu, LL.C.
OTT content providers may additionally or alternatively
provide media guidance data described above. In addition to
content and/or media guidance data, providers of OTT
content can distribute media guidance applications (e.g.,
web-based applications or cloud-based applications), or the
content can be displayed by media guidance applications
stored on the user equipment device.

[0072] Media guidance system 200 is intended to illustrate
a number of approaches, or network configurations, by
which user equipment devices and sources of content and
guidance data may communicate with each other for the
purpose of accessing content and providing media guidance.
The embodiments described herein may be applied in any
one or a subset of these approaches, or in a system employ-
ing other approaches for delivering content and providing
media guidance. The following four approaches provide
specific illustrations of the generalized example of FIG. 2.
[0073] In one approach, user equipment devices may
communicate with each other within a home network. User
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equipment devices can communicate with each other
directly via short-range point-to-point communication
schemes described above, via indirect paths through a hub or
other similar device provided on a home network, or via
communications network 214. Each of the multiple indi-
viduals in a single home may operate different user equip-
ment devices on the home network. As a result, it may be
desirable for various media guidance information or settings
to be communicated between the different user equipment
devices. For example, it may be desirable for users to
maintain consistent media guidance application settings on
different user equipment devices within a home network, as
described in greater detail in Ellis et al., U.S. patent appli-
cation Ser. No. 11/179,210, filed Jul. 11, 2005. Different
types of user equipment devices in a home network may also
communicate with each other to transmit content. For
example, a user may transmit content from user computer
equipment to a portable video player or portable music
player.

[0074] In a second approach, users may have multiple
types of user equipment by which they access content and
obtain media guidance. For example, some users may have
home networks that are accessed by in-home and mobile
devices. Users may control in-home devices via a media
guidance application implemented on a remote device. For
example, users may access an online media guidance appli-
cation on a website via a personal computer at their office,
or a mobile device such as a PDA or web-enabled mobile
telephone. The user may set various settings (e.g., record-
ings, reminders, or other settings) on the online guidance
application to control the user’s in-home equipment. The
online guide may control the user’s equipment directly, or by
communicating with a media guidance application on the
user’s in-home equipment. Various systems and methods for
user equipment devices communicating, where the user
equipment devices are in locations remote from each other,
is discussed in, for example, Ellis et al., U.S. Pat. No.
8,046,801, issued Oct. 25, 2011, which is hereby incorpo-
rated by reference herein in its entirety.

[0075] In a third approach, users of user equipment
devices inside and outside a home can use their media
guidance application to communicate directly with content
source 216 to access content. Specifically, within a home,
users of user television equipment 202 and user computer
equipment 204 may access the media guidance application
to navigate among and locate desirable content. Users may
also access the media guidance application outside of the
home using wireless user communications devices 206 to
navigate among and locate desirable content.

[0076] In a fourth approach, user equipment devices may
operate in a cloud computing environment to access cloud
services. In a cloud computing environment, various types
of computing services for content sharing, storage or distri-
bution (e.g., video sharing sites or social networking sites)
are provided by a collection of network-accessible comput-
ing and storage resources, referred to as “the cloud.” For
example, the cloud can include a collection of server com-
puting devices, which may be located centrally or at dis-
tributed locations, that provide cloud-based services to vari-
ous types of users and devices connected via a network such
as the Internet via communications network 214. These
cloud resources may include one or more content sources
216 and one or more media guidance data sources 218. In
addition or in the alternative, the remote computing sites
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may include other user equipment devices, such as user
television equipment 202, user computer equipment 204,
and wireless user communications device 206. For example,
the other user equipment devices may provide access to a
stored copy of a video or a streamed video. In such embodi-
ments, user equipment devices may operate in a peer-to-peer
manner without communicating with a central server.
[0077] The cloud provides access to services, such as
content storage, content sharing, or social networking ser-
vices, among other examples, as well as access to any
content described above, for user equipment devices. Ser-
vices can be provided in the cloud through cloud computing
service providers, or through other providers of online
services. For example, the cloud-based services can include
a content storage service, a content sharing site, a social
networking site, or other services via which user-sourced
content is distributed for viewing by others on connected
devices. These cloud-based services may allow a user equip-
ment device to store content to the cloud and to receive
content from the cloud rather than storing content locally
and accessing locally-stored content.

[0078] Cloud resources may be accessed by a user equip-
ment device using, for example, a web browser, a media
guidance application, a desktop application, a mobile appli-
cation, and/or any combination of access applications of the
same. The user equipment device may be a cloud client that
relies on cloud computing for application delivery, or the
user equipment device may have some functionality without
access to cloud resources. For example, some applications
running on the user equipment device may be cloud appli-
cations, i.e., applications delivered as a service over the
Internet, while other applications may be stored and run on
the user equipment device. In some embodiments, a user
device may receive content from multiple cloud resources
simultaneously. For example, a user device can stream audio
from one cloud resource while downloading content from a
second cloud resource. Or a user device can download
content from multiple cloud resources for more efficient
downloading. In some embodiments, user equipment
devices can use cloud resources for processing operations
such as the processing operations performed by processing
circuitry described in relation to FIG. 1.

[0079] Media programs, especially live broadcast pro-
grams such as sporting events, are prone to disruptions, for
example, due to bandwidth issues or network connectivity.
Disruptions in live streaming cause a user to miss portions
of content of a live stream. Such interruptions are often not
anticipated, and users are often not prepared during a live
stream experience, resulting in an inability to view or review
portions of the program that were missed. Live streaming,
such as IPTV streaming, of media content is and has been
one of the most popular types of content provided to users
in modern entertainment. A major and coincidental issue
with IPTV streaming is the issue of connectivity, potentially
due to intermittent low network bandwidth. When it comes
to live streaming, the aforementioned problems translate
into major issues regarding user experience.

[0080] Traditionally, television sets used terrestrial or sat-
ellite signals to tune to a particular frequency channel to
show live content to users. However, with the advent of the
internet and popularity of streamers, providers stream live
content directly to our internet-enabled devices through
IPTV technology. However, a user may experience frustra-
tion when watching a live broadcast, e.g., while watching a
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soccer match. For example, as a user is watching a live
soccer game, lagging that occurs during live streaming of
content, e.g., if the user is forced to be stuck on the infamous
loading icon for long periods of time, can cause serious
frustration for the user and deprive the user of a seamless
and comfortable viewing experience. On top of that, what
tends to raise the user’s frustration level further is the live
stream to shift or jump directly to the latest frame, i.e., the
live frame, supposedly to continue the user’s live streaming
experience of the live action but evidently causing the user
to miss segments of content in the process due to period of
disruption.

[0081] Current methods and systems include either (a)
automatically shifting the user’s viewing experience to the
latest frame of the live stream and skipping everything in
between the period of disruption, i.e., skipping the missed
frames during the disrupted period, or (b) some methods and
systems may allow the user to continue his/her user expe-
rience of the buffered portion (or cached segments) of the
live content, i.e., continuing consumption of the content
from where the user had left off, or in other words at the
point where disruption occurred, leaving the user to lag
behind the live action. Typically, however, the user would
eventually skip everything and tune back to the latest frame
for the core reason that no one likes to be left behind the
excitement during a live stream.

[0082] Thus, there is a need for methods and systems to
provide a user experience to allow the user to continue
viewing the live stream, i.e., live, as well as keeping the user
caught-up with the content that was missed due to lagging
that occurs during live streaming.

[0083] Accordingly, to overcome these problems, systems
and methods are provided herein for generating for display
a catch-up video (e.g., a segment of a live stream stored as
URLSs on a local device during the time the live stream was
interrupted) in a picture-in-picture (“PIP”) window, and
generating the PIP catch-up window and the live window for
simultaneous display. Systems and methods described
herein provide a display of the catch-up window that is
configured to further provide a catch-up viewing experience
that does not diminish a user’s ability to understand the
missed portion of the live media session.

[0084] FIG. 3 shows exemplary display screens displaying
a live video and a catch-up video in a PIP catch-up window.
Display screen 300 displays a live video, such as a sporting
event. When playback of a catch-up video is initiated,
processes for which are described below, a PIP catch-up
window 302 may be displayed in an overlay on top of the
live video, although, in some embodiments, the PIP catch-up
window may be displayed as a split-screen or multi-screen
experience along with the live window displaying the live
video. Preferably, the PIP catch-up window overlay is posi-
tioned on display screen 300 so as to obscure the least
important area of the display screen, such as a corner, for
example.

[0085] Inexample embodiments, there are provided meth-
ods and systems for a dual-screen or multi-screen user
experience during a live stream, more particularly for dis-
playing a live stream and a catch-up video of the missed live
content simultaneously, such that the user does not miss any
of the live action. A media guidance application may be
configured for generating the catch-up display. The media
guidance application may reside on a multimedia device
(e.g., a set-top box). The media guidance application may
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determine that a user is viewing a live media stream or
program. The device, e.g., a set-top box, that the media
guidance application resides on may include, e.g., the ability
to detect disruption caused by network disconnection or any
other lag resulting in live stream disruption. The media
guidance application may use the same methods for deter-
mining if a disruption has occurred to determining if the
period of disruption has elapsed. For example, the device
may determine that there has been a reconnection to the
network and the live stream can continue, e.g., at a shifted
live stream continuing from the latest frame (i.e., the live
frame).

[0086] In response to determining that the live media
stream has been disrupted, e.g., due to intermittent low
network bandwidth, the media guidance application may
include a module that is able to store URLs corresponding
to content of each disrupted content segment of the live
media stream. The media guidance application may generate
for simultaneous display with the live video the stored
segment of the live media session in a PIP window to allow
the user to view the portion of the live media session the user
missed.

[0087] FIG. 4 is a flowchart of illustrative steps involved
in generating for display a catch-up video in a PIP window,
and generating the PIP catch-up window and the live win-
dow for simultaneous display. It should be noted that process
400 or any step thereof could be performed on, or provided
by, any of the devices shown in FIGS. 1-2. For example,
process 400 may be executed by control circuitry 104 (FIG.
1) as instructed by a media guidance application imple-
mented on user equipment 202, 204, and/or 206 (FIG. 2) in
order to identify content providers at a device selected based
on the trajectory of a user. In addition, one or more steps of
process 400 may be incorporated into or combined with one
or more steps of any other process or embodiment.

[0088] At step 402, the media guidance application starts
(e.g., via control circuitry 104 (FIG. 1)) the process of the
present method disclosed herein for generating for display a
catch-up video in a PIP window, and generating the PIP
catch-up window and the live window for simultaneous
display.

[0089] At step 404, the media guidance application detects
(e.g., via control circuitry 104 (FIG. 1)) that there is a lag
resulting in time-shifted frames of the live content. Assum-
ing that upon proper reconnection the live stream content
skips to the latest frame, i.e., the live frame, there is
corresponding skipped content that the user missed and that
needs to be played back as part of the catch-up video in the
PIP catch-up window. In example embodiments, the media
guidance application may include a component or module to
detect lag during user consumption of live stream content.
This could be done in many ways, as would be understood
by a skilled person in the art. In some embodiments, the time
at which the network started to lag, i.e., the starting point of
the period of disruption of the live stream or where the live
stream paused due to network disconnection, for example, is
set to time t=0. In some embodiments, this starting point t=0
may be set as an initial marker. The time at which the video
resumed is set to t=t1, a first marker. Then the time by which
the user is left behind the live frame is a first period of
disruption and corresponds to a first disrupted segment of
content. Every time any network bandwidth issue occurs, for
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example, the user is left behind the latest frame of the live
stream and can lead to an accumulation of lagged periods of
disruption.

[0090] In some embodiments, the determining of the
period of disruption is initiated after a threshold period of
time. In some situations, for example, where the period of
disruption is too short, the generating of the PIP catch-up
window can be annoying to the user if constantly generated
and discontinued. Thus, there may be provided a threshold
period of time for which a lag is classified as a disruption.

[0091] At step 406, the media guidance application stores
(e.g., via control circuitry 104 (FIG. 1)) the skipped live
content data in the map and jumps to the live frame of the
live stream. For example, in response to determining that
there has been a disruption of the live content, the media
guidance application may begin storing data, e.g., URLs
associated with the live video, in a local storage medium.
For example, the media guidance application may have
stored a plurality of segments of the live stream for catch-up
corresponding to a five minute period of disruption caused
by network disconnection. For example, the media guidance
application may identify a first playback position of the
catch-up video in the PIP window, the first playback position
of the catch-up video corresponding to a starting point of a
first period of disruption of the live stream. The media
guidance application may further identity subsequent play-
back positions of the catch-up video in the PIP window, each
of the subsequent playback positions of the catch-up video
corresponding to a starting point of subsequent periods of
disruption of the live stream.

[0092] At step 408, the media guidance application
launches (e.g., via control circuitry 104 (FIG. 1)) or gener-
ates for display to the user a secondary screen, e.g., a PIP
catch-up window. For example, the media guidance appli-
cation may generate a PIP window 302 on display screen
300 of FIG. 3. The media guidance application may access
the stored URLs corresponding to the missed segments of
the live content during periods of disruption from a local
storage medium. The media guidance application may pro-
cess for output to the display device the video and/or audio
component of the missed segments as a catch-up video for
the user in order to enhance the user’s viewing experience of
live content. In some embodiments, the secondary PIP
catch-up window may already be launched and therefore
does not need to be launched again.

[0093] At step 410, the media guidance application deter-
mines (e.g., via control circuitry 104 (FIG. 1)) if there exists
data in the HashMap of the media guidance application in
relation to the live stream content. If so, the secondary
screen presents this data to the user in parallel alongside the
live stream, until there is no more of such content to be
presented to the user.

[0094] At step 412, the media guidance application dis-
plays (e.g., via control circuitry 104 (FIG. 1)) for the user the
next content in the PIP catch-up window as part of the
catch-up video. The consumed data will be removed from
the HashMap. In some embodiments, the media guidance
application may discontinue generating the PIP window for
display and delete the stored segment from the local storage.
In some embodiments, the secondary screen, i.e., the PIP
catch-up window, will play the contents of the map until
there is no skipped content remaining to be consumed by the
user.
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[0095] At step 414, the media guidance application closes
(e.g., via control circuitry 104 (FIG. 1)) the PIP catch-up
window, and the user can continue to experience the live
stream without having missed any content. Eventually, the
goal is to catch the user’s viewing experience to up with the
live stream segment. Then the secondary screen will be
removed, and a single screen experience of the live media
content will be generated for the user, once there are no
skipped frames to be presented to the user.

[0096] FIG. 5 is a flowchart of illustrative steps involved
in storing the skipped live content data in a HashMap. It
should be noted that process 500 or any step thereof could
be performed on, or provided by, any of the devices shown
in FIGS. 1-2. For example, process 500 may be executed by
control circuitry 104 (FIG. 1) as instructed by a media
guidance application implemented on user equipment 202,
204, and/or 206 (FIG. 2) in order to identify content pro-
viders at a device selected based on the trajectory of a user.
In addition, one or more steps of process 500 may be
incorporated into or combined with one or more steps of any
other process or embodiment.

[0097] At step 502, the media guidance application starts
(e.g., via control circuitry 104 (FIG. 1)) the process of the
present method disclosed herein for automatically determin-
ing the distributed missed content caused by the automatic
shifting to the latest live frame by the media guidance
application.

[0098] At step 504, the media guidance application stores
(e.g., via control circuitry 104 (FIG. 1)) the skipped live
content data in the map and jumps to the live frame of the
live stream. The media guidance application maintains and
implements a HashMap that stores each of the missed
segments of content corresponding to the aforementioned
periods of disruption of the live stream. More particularly
the media guidance application maintains a list of URLs to
play for that particular segment. By way of example, sup-
posing that content has been skipped due to bandwidth
issues, the data including the URLs of the segments of
missed live content are stored at the HashMap. All of the
URLSs are acquired to be played (the list of URLs may be
updated in real time or substantially real time) from the
frame where the live content stopped due to disruption to the
frame where the live content resumed playing. This can be
achieved using timestamps of both these frames and cap-
turing all these URLs in between those timestamps.

[0099] At step 506, the media guidance application popu-
lates (e.g., via control circuitry 104 (FIG. 1)) the HashMap
with a key, e.g., “Skipped-<RandomIncreasingNumber>,
and the value as the list of URLs to be played. Once the
media guidance application detects that a time-shifted
stream, the live content skips to the latest live frame and
adds the details of the skipped frames in the maintained map.
Once there is a first time-shifted live stream, the HashMap
may look like (“Skipped-17, [URL1, URL2, URL3, URLA4,
... ]), for example.

[0100] The media guidance application determines (e.g.,
via control circuitry 104 (FIG. 1)) whether any subsequent
disruptions have occurred during the live streaming of the
live content. At step 508, upon consecutive or subsequent
time shifts in the live stream, the map will continue to
populate the skipped segments of content. Once there are
subsequent time shifts of the live stream, the HashMap may
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look like (“Skipped-17, [URL1, URL2, URL3, URL4, .. .]),
(“Skipped-27, [URL1, URL2, URL3, URL4, . . .]), and so
on.

[0101] At step 508, the media guidance application gen-
erates (e.g., via control circuitry 104 (FIG. 1)) for display to
the user a secondary screen, e.g., a PIP catch-up window, the
earliest content segment that was missed by the user, e.g.,
the disrupted content segment corresponding to the earliest
disruption.

[0102] At step 510, the media guidance application clears
(e.g., via control circuitry 104 (FIG. 1)) the corresponding
skipped segment of content that has been displayed and
consumed by the user. Once the first time-shifted content of
the live stream has been shown to and consumed by the user,
by launching a secondary screen such as a PIP catch-up
window to display the catch-up video, i.e., the missed
content, it can be cleared from the HashMap. For example,
once the first time skipped live stream has been completely
shown to the user, the map lists (“Skipped-2”, [URLI,
URL2, URL3, URL4, . . . ]) and removes the first time-
shifted URLs, for example.

[0103] In example embodiments, there is provided a pre-
sentation interface that provides a dual-screen, integrated
screen or multi-screen experience where the live content
would always be playing up on one screen, e.g., the live
window, and time-shifted (skipped) content on the other
screen, e.g., the PIP catch-up window. Screen dimensions
and presentation are subject to change. For example, both
the screen frames could be the same size, the live stream
could be playing on the whole screen and the skipped frame
superimposed as a smaller screen on top of it, or both the
screens could be resizable.

[0104] In some embodiments, the media guidance appli-
cation may generate for display the catch-up video of the
missed segment(s) in the PIP window 302 at a specific size
(e.g., size 306) or, alternatively, at a size preferred by the
user. In some embodiments, the media guidance application
may change or adjust the size or dimensions of the PIP
catch-up window automatically. Alternatively, or addition-
ally, the user may be allowed to manually adjust the size or
location of the PIP catch-up window. In some embodiments,
the user may input preferences in relation to PIP catch-up
window location or PIP catch-up window dimensions or size
such that the user can enjoy a seamless live streaming
experience personalised to the user.

[0105] In some embodiments, the media guidance appli-
cation may play back the catch-up segment at a playback
rate faster than a rate at which the live video is playing. For
example, as depicted in FIG. 3 element 304, the playback
rate may be 4x (e.g., four times faster than the standard play
speed that is the playback speed of the live video). It should
be noted that another suitable playback rate may be used,
e.g., 1.4x, 1.2x, or another suitable playback rate, e.g., at a
playback rate preferred by the user. The faster play speed
enables the media guidance application to catchup with the
live point of the live media stream or media asset.

[0106] For example, if the measured period of disruption
is five minutes, the media guidance application may set the
initial playback rate at 1.2x, only slightly faster than the
normal playback rate of the live stream, due to the short
length of time that the user was disrupted from viewing the
live stream. If, however, the measured period of disruption
is fifteen minutes, the media guidance application may set
the initial playback rate at 2x, twice the normal speed, so as
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to decrease the time required to catch-up with the missed
segments of the live stream so that the user can focus on the
latest frames of the live streams having viewed the catch-up
video.

[0107] In some embodiments, the media guidance appli-
cation may decrease the playback rate of the catch-up video
to allow for better viewing of scenes, e.g., if the importance
level exceeds a first threshold. For example, the media
guidance application may vary the playback rate of the
catch-up video in the PIP window, e.g., based on the content
of the catch-up video.

[0108] In some embodiments, the media guidance appli-
cation may drop certain video frames from the catch-up
video, such as P-frames or B-frames in order to achieve the
faster playback rate, as it would be understood by a skilled
person in the art. Faster playback speeds may result in more
frames being dropped, while slower playback speed may
result in fewer frames being dropped. In other words, the
faster playback speeds enables the media guidance applica-
tion to catchup with the live frame of the live media asset at
a rate faster than the slower playback rate.

[0109] Forexample, if the measured amount of time of the
missed segment of the live content is five minutes, the media
guidance application may set the initial playback rate of the
catch-up video to be only slightly faster than the normal
playback rate, dropping only a small number of video
frames. However, if the measured amount of time of the
missed segment of the live content is fifteen minutes, the
media guidance application may set the initial playback rate
of the catch-up video to be twice the speed of the normal
playback rate, dropping a greater number of video frames.
[0110] FIG. 6 is a flowchart of illustrative steps involved
in analyzing the content being presented in the PIP catch-up
window for adjusting the dimensions or size of the PIP
catch-up window, in accordance with some embodiments of
the present disclosure. It should be noted that process 600 or
any step thereof could be performed on, or provided by, any
of'the devices shown in FIGS. 1-2. For example, process 600
may be executed by control circuitry 104 (FIG. 1) as
instructed by a media guidance application implemented on
user equipment 202, 204, and/or 206 (FIG. 2) in order to
identify content providers at a device selected based on the
trajectory of a user. In addition, one or more steps of process
600 may be incorporated into or combined with one or more
steps of any other process or embodiment.

[0111] At step 602, the media guidance application starts
(e.g., via control circuitry 104 (FIG. 1)) the process of the
present method disclosed herein for adjusting the display of
a catch-up video in a picture-in-picture (“PIP””) window, or
adjusting the PIP catch-up window and the live window that
are generated for simultaneous display.

[0112] At step 604, the media guidance application ana-
lyzes (e.g., via control circuitry 104 (FIG. 1)) content being
presented in the PIP catch-up window. For example, the
media guidance application may search a database of impor-
tance levels of media content segments (e.g., scenes of the
live stream) to determine an importance level of the segment
or segments of the missed content due to disruption cur-
rently being played back as part of the catch-up video. In
some embodiments, the media guidance application may use
image recognition to determine the type of content being
presented. The media guidance application may search a
database of importance levels of media content segments
(e.g., scenes from the live media asset or from a collection
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of media assets of the same or similar genre to the live
content) to determine an importance level of the segment of
the missed content currently being played back.

[0113] In some embodiments, the media guidance appli-
cation may transmit the content of the missed segments of
the live stream to a remote server for analysis. The trans-
mission may be accomplished by, for example, a Hyper Text
Transport Protocol (HTTP) POST request to the server,
including video, or a link to the locally stored catch-up
content. A response from the server may be received, for
example, via an HTTP response, indicating whether any of
the catch-up content stored at the local media device is of
importance. In some embodiments, the requests may be
encrypted or transmitted and received via a protocol differ-
ent from HTTP.

[0114] At step 606, the media guidance application deter-
mines (e.g., via control circuitry 104 (FIG. 1)) whether the
analyzed content’s importance level exceeds a predeter-
mined threshold, or any suitable threshold indicative of the
content’s importance.

[0115] At step 610, upon determining that the analyzed
content does not exceed a threshold and is therefore not
necessary to be enlarged, the media guidance application
determines (e.g., via control circuitry 104 (FIG. 1)) not to
alter the size of the PIP catch-up window, for example.
[0116] At step 608, the media guidance application adjusts
(e.g., via control circuitry 104 (FIG. 1)) the size of the PIP
in proportion to the importance level of the content of the
missed segment shown as part of the catch-up video in the
PIP catch-up window. For example, a very important scene
of a live soccer program, e.g., a scene showing a scoring
opportunity, may trigger the media guidance application to
temporarily, or for the full duration of displaying the catch-
up video, increase the size of the PIP window while the
important scene is played back. Alternatively or additionally,
the user may adjust the dimensions of the PIP catch-up
window based on the user’s personal preference.

[0117] FIG. 7 is a flowchart of illustrative steps involved
in analyzing the content being presented in the PIP catch-up
window for adjusting the playback rate of the catch-up video
displayed in the PIP catch-up window, in accordance with
some embodiments of the present disclosure. It should be
noted that process 700 or any step thereof could be per-
formed on, or provided by, any of the devices shown in
FIGS. 1-2. For example, process 700 may be executed by
control circuitry 104 (FIG. 1) as instructed by a media
guidance application implemented on user equipment 202,
204, and/or 206 (FIG. 2) in order to identify content pro-
viders at a device selected based on the trajectory of a user.
In addition, one or more steps of process 700 may be
incorporated into or combined with one or more steps of any
other process or embodiment.

[0118] Alternatively or in addition to the steps of FIG. 6,
at step 710 of FIG. 7, if it has been determined that the
current playback speed of the catch-up video is faster than
the live video, the media guidance application can determine
(e.g., via control circuitry 104 (FIG. 1)) to play back the
catch-up segment at a playback rate at a rate at which the live
video is playing, as shown as step 708. For example, the
media guidance application may play back the media asset
at 1x and the recorded segment at 1.2x or 1.5x, or another
suitable speed.

[0119] At step 712, upon determining that the analyzed
content does not exceed a threshold and is therefore not
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necessary to be slowed down for enhanced viewing expe-
rience, the media guidance application can determine (e.g.,
via control circuitry 104 (FIG. 1)) not to alter the playback
speed of the catch-up video, for example.

[0120] In some embodiments, the media guidance appli-
cation may send the audio corresponding to the catch-up
video to a mobile device associated with the user. For
example, the media guidance application may search for a
mobile device associated with the user in, for example, in a
database of user devices, or in a user profile. In some
embodiments, the media guidance application may send the
audio corresponding to the catch-up video to the mobile
device while the audio corresponding to the live video
continues to be output at the media device on which the live
video is being played. In some embodiments, the media
guidance application may, alternatively, send the audio
and/or a textual summary corresponding to the catch-up
video, or the catch-up video itself, to the mobile device,
based on user preferences in staying up-to-date with the live
action of the live content.

[0121] In will be appreciated that the media guidance
application may perform one or more of the functions
described above simultaneously.

[0122] As referred herein, the term, “in response to” refers
to initiated as a result of. For example, a first action being
performed in response to a second action may include
interstitial steps between the first action and the second
action. As referred herein, the term “directly in response to”
refers to caused by. For example, a first action being
performed directly in response to a second action may not
include interstitial steps between the first action and the
second action.

[0123] It will be apparent to those of ordinary skill in the
art that methods involved in the present invention may be
embodied in a computer program product that includes a
computer-usable and/or readable medium. For example,
such a computer-usable medium may consist of a read-only
memory device, such as a CD-ROM disk or conventional
ROM device, or a random-access memory, such as a hard
drive device or a computer diskette, having a computer-
readable program code stored thereon. It should also be
understood that methods, techniques, and processes
involved in the present disclosure may be executed using
processing circuitry.

[0124] The processes discussed above are intended to be
illustrative and not limiting. One skilled in the art would
appreciate that the steps of the processes discussed herein
may be omitted, modified, combined, and/or rearranged, and
any additional steps may be performed without departing
from the scope of the invention. More generally, the above
disclosure is meant to be exemplary and not limiting. Only
the claims that follow are meant to set bounds as to what the
present invention includes. Furthermore, it should be noted
that the features and limitations described in any one
embodiment may be applied to any other embodiment
herein, and flowcharts or examples relating to one embodi-
ment may be combined with any other embodiment in a
suitable manner, done in different orders, or done in parallel.
In addition, the systems and methods described herein may
be performed in real time. It should also be noted, the
systems and/or methods described above may be applied to,
or used in accordance with, other systems and/or methods.
Additionally any of the steps in said processes can be
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performed in any order, can be omitted, and/or can be
combined with any of the steps from any other process.
[0125] While some portions of this disclosure may make
reference to “convention,” any such reference is merely for
the purpose of providing context to the invention(s) of the
instant disclosure, and does not form any admission as to
what constitutes the state of the art.

1.-35. (canceled)

36. A method comprising:

generating a live video for output at a computing device;

determining that a disruption has occurred to the live

video;

in response to determining that the disruption has

occurred to the live video, identifying a period of
disruption from the determined occurrence of the dis-
ruption until it is determined that the disruption has
elapsed;

in response to determining that the period of disruption

has elapsed, storing a disrupted content segment of the
live video that a user missed during the period of
disruption;

generating a picture in picture (“PIP”) catch-up window

for output, wherein the PIP catch-up window plays a
catch-up video of the disrupted content segment for
simultaneous output with a live video window playing
the live video;

detecting that the catch-up video has finished playing the

stored disrupted content segment; and

in response to detecting that the catch-up video has

finished playing the stored disrupted content segment,
discontinuing the generating the PIP catch-up window
for output.

37. The method of claim 36, wherein:

determining that the disruption has occurred to the live

video further comprises detecting that a connection to
the live video has disconnected; and

determining that the disruption has elapsed further com-

prises detecting that the connection to the live video has
reconnected.

38. The method of claim 36, wherein the determining of
the period of disruption is initiated after a threshold period
of time.

39. The method of claim 36, wherein the output of the live
video window further comprises outputting a latest time-
frame of the live video.

40. The method of claim 36, wherein storing the disrupted
content segment of the live video further comprises popu-
lating a HashMap of URLs associated with the disrupted
content segment.

41. The method of claim 40, further comprising removing
from the HashMap the associated URLs of the disrupted
content segment.

42. The method of claim 36, wherein playing the catch-up
video further comprises playing an earliest disrupted content
segment first when there is a plurality of disrupted content
segments.

43. The method of claim 36, wherein the PIP catch-up
window and the live video window are of equal size gen-
erated side-by-side or wherein the PIP catch-up window is
superimposed on top of the live video window, the PIP
catch-up window being smaller than the live video window.

44. The method of claim 36, wherein generating the PIP
catch-up window further comprises playing the catch-up
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video at a catch-up playback speed equal to or greater than
a playing speed of the live video.

45. The method of claim 36, further comprising:

searching for a mobile device associated with the user;

and

sending the catch-up video and/or a textual summary of

the catch-up video to the mobile device.

46. A system comprising:

input/output circuitry configured to:

generate a live video for output at a computing device;
and

processing circuitry configured to:

determine that a disruption has occurred to the live
video;

in response to determining that the disruption has
occurred to the live video, identify a period of
disruption from the determined occurrence of the
disruption until it is determined that the disruption
has elapsed;

in response to determining that the period of disruption
has elapsed, store a disrupted content segment of the
live video that a user missed during the period of
disruption;

generate a picture in picture (“PIP”) catch-up window
for output, wherein the PIP catch-up window plays a
catch-up video of the disrupted content segment for
simultaneous output with a live video window play-
ing the live video;

detect that the catch-up video has finished playing the
stored disrupted content segment; and

in response to detecting that the catch-up video has
finished playing the stored disrupted content seg-
ment, discontinue the generating the PIP catch-up
window for output.

47. The system of claim 46, wherein:

the processing circuitry configured to determine that the

disruption has occurred is further configured to detect
that a connection to the live video has disconnected;
and

the processing circuitry configured to determine that the

disruption has elapsed is further configured to detect
that the connection to the live video has reconnected.

48. The system of claim 46, wherein the determining of
the period of disruption is initiated after a threshold period
of time.

49. The system of claim 46, wherein the processing
circuitry configured to output of the live video window is
further configured to output a latest timeframe of the live
video.

50. The system of claim 46, wherein the processing
circuitry configured to store the disrupted content segment
of'the live video is further configured to populate a HashMap
of URLs associated with the disrupted content segment.

51. The system of claim 50, wherein the processing
circuitry is further configured to remove from the HashMap
the associated URLs of the disrupted content segment.

52. The system of claim 46, wherein the processing
circuitry configured to play the catch-up video is further
configured to play an earliest disrupted content segment first
when there is a plurality of disrupted content segments.

53. The system of claim 46, wherein the PIP catch-up
window and the live video window are of equal size gen-
erated side-by-side or wherein the PIP catch-up window is
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superimposed on top of the live video window, the PIP
catch-up window being smaller than the live video window.

54. The system of claim 46, wherein the processing
circuitry configured to generate the PIP catch-up window is
further configured to play the catch-up video at a catch-up
playback speed equal to or greater than a playing speed of
the live video.

55. The system of claim 46, wherein the processing
circuitry is further configured to:

search for a mobile device associated with the user; and

send the catch-up video and/or a textual summary of the

catch-up video to the mobile device.
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