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METHODS AND SYSTEMS FOR EFFICIENTLY DOWNLOADING MEDIA
ASSETS

Background

{0001} Users of media guidance applications may wish to download media asscts
to their user devices for storage. The users may waich the stored media assets
when they do not have access to a communications network. Media guidance
applications do not calibrate download characteristics to allow the media assets to
be quickly and fully downloaded on user devices. This causes incomplete
downloads to be performed if a user device loses access to a communications
network during the download. Media guidance applications do not allow users to
watch media asscts if the media assets have only been partially downloaded on a
user device. Hence, incomplete downloads may be useless to and frustrating for

UECTS.

Summary

[6002] Methods and systems for efficiently downloading media assets are
described in this disclosure. In some aspects, the method includes receiving a user
sclection of a media asset. For example, the media guidance application may
receive a user selection of “Movie A” indicating that the user wishes to download
Movie A and have it locally stored on the user’s device for future access. In some
embodiments, the media guidance application may receive user selections of more

than two media asseis, and order them based on the current user device being used
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by the user. For example, if the media guidance application received user
selections of a movie and a song on a television, the media guidance application
may schedule the movie before the song 1 a download order for the media assels
because the media goidance application may have predetermined information that
5 states movies are aceessed more frequently than songs on televisions.
[0803] The method may mnclude determining future unavatlability of a network.
For example, the media guidance application may determine, based on information
from a user’s calendar, that the user will soon be boarding a flight and will not
have network access for the duration of the flight. The media gindance application
10 may further determine the requested media asset download of “Movie A” cannot
be completed in HD quality before the user boards her flight. The media gnidance
application may determine future unavailability based on one of a calendar, a
focation, and a behavior pattern.

[0804] The method may mclude receiving, from a server, based on receiving the

i
w

user selection, a first version identifier associated with the media asset and a
second version identifier associated with the media asset, wherein the first version
identifier 1s associated with a first version of the media asset stored on the server
and the second version identifier 1s associated with a second verston of the media

asset stored on the server. For example, the media guidance application may

A ]
]

fransmit a request to a server requesting identifiers of all available versions of the

requested media asset. The media guidance application may receive the following

tdentificrs associated with different versions of the media asset “Movie A”; “HD”
and “SD”. The version may be any of HD quality, 5D quality, 4K quality, 240p
quality, 320p quality, 480 quality, 720p quality, and 1080p guality.

25 [0005] The method may include splitting, in response to receiving the first
version identifier and the second version identifier, the media asset into a first
scgment and a sccond scgment. For cxample, the media guidance application may
split the media asset “Movie A” into two segments of equal length, wherein one
segment will be downloaded in SD guality and another version will be downloaded

30 in HD guality. The size of the segments may be based on the determined future

unavailability of the network. The splitting may further be based on a time

remaining vwnlil the future unavailability of the network, For example, the media
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guidance application may split the media asset to ensure the media asset can be completely
downloaded before the loss of network connectivity. The splitting may further be based on
received user selections such as a maximum download time, a percentage associated with the
first version of the media asset, and a desired version of the media asset.

[0006] The method may include transmitting, to the server, a request for a first portion of
the first version of the media asset, associated with the first version identifier, comprising the
first segment of the media asset and a second portion of the second version of the media asset,
associated with the second version identifier, comprising the second segment of the media
asset. For example, the media guidance application may transmit a request to a video-on-
demand server requesting a first half of "Movie A" in SD quality and a second half of "Movie
A" in HD quality, wherein the request comprises the received identifiers "SD" and "HD". The
media guidance application may request only SD quality for the beginning and end portions of
"Movie A" as these portions may only contain opening and ending credits respectively, and
hence may not be of interest to he user.

[0007] The method may include receiving, from the server, prior to the determined future
unavailability of the network, the first portion of the first version of the media asset and the
second portion of the second version of the media asset. For example, the media guidance
application may receive a first half of "Movie A" in SD quality and a second half of "Movie
A" in HD quality. The media guidance application may generate for display an icon on a
program, listings page indicating how much of "Movie A" has been downloaded in which
version. The media guidance application may also replace the SD portion of "Movie A" with
an HD portion of "Movie A" at a later time.

[0007a] According to one aspect of the present invention, there is provided a method for
efficiently downloading media assets, the method comprising: receiving a user selection of a
media asset; determining future unavailability of a network; receiving, from a server, based on
receiving the user selection, a first version identifier associated with the media asset and a
second version identifier associated with the media asset, wherein the first version identifier is
associated with a first version of the media asset stored on the server and the second version
identifier is associated with a second version of the media asset stored on the server, and

wherein one of the first version of the media asset and the second version of the media asset is

Date regue/Date received 2023-05-29
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associated with a higher quality than the other of the first version of the media asset and the
second version of the media asset; retrieving from memory, a predetermined setting of a size
criteria of one or more versions of the first version of the media asset and the second version
of the media asset; splitting, in response to receiving the first version identifier and the second
version identifier, the media asset into a first segment and a second segment; transmitting, to
the server, a request for: a first portion of the first version of the media asset, associated with
the first version identifier, comprising the first segment of the media asset; and a second
portion of the second version of the media asset, associated with the second version identifier,
comprising the second segment of the media asset; and receiving, from the server, prior to the
determined future unavailability of the network, the first portion of the first version of the
media asset simultaneously with the second portion of the second version of the media asset.
[0007b] According to another aspect of the present invention, there is provided a system for
efficiently downloading media assets, the system comprising control circuitry configured to:
receive a user selection of a media asset; determine future unavailability of a network;
receive, from a server, based on receiving the user selection, a first version identifier
associated with the media asset and a second version identifier associated with the media
asset, wherein the first version identifier is associated with a first version of the media asset
stored on the server and the second version identifier is associated with a second version of
the media asset stored on the server, and wherein one of the first version of the media asset
and the second version of the media asset is associated with a higher quality than the other of
the first version of the media asset and the second version of the media asset; retrieve from
memory, a predetermined setting of a size criteria of one or more versions of the first version
of the media asset and the second version of the media asset; split, in response to receiving the
first version identifier and the second version identifier, the media asset into a first segment
and a second segment; transmit, to the server, a request for: a first portion of the first version
of the media asset, associated with the first version identifier, comprising the first segment of
the media asset; and a second portion of the second version of the media asset, associated with
the second version identifier, comprising the second segment of the media asset; and receive,

from the server, prior to the determined future unavailability of the network, the first portion

3a
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of the first version of the media asset simultaneously with the second portion of the second
version of the media asset.

[0007¢] According to another aspect of the present invention, there is provided a system for
efficiently downloading media assets, the system comprising: means for receiving a user
selection of a media asset; means for determining future unavailability of a network; means
for receiving, from a server, based on receiving the user selection, a first version identifier
associated with the media asset and a second version identifier associated with the media
asset, wherein the first version identifier is associated with a first version of the media asset
stored on the server and the second version identifier is associated with a second version of
the media asset stored on the server, and wherein one of the first version of the media asset
and the second version of the media asset is associated with a higher quality than the other of
the first version of the media asset and the second version of the media asset; means for
retrieving from memory, a predetermined setting of a size criteria of one or more versions of
the first version of the media asset and the second version of the media asset; means for
splitting, in response to receiving the first version identifier and the second version identifier,
the media asset into a first segment and a second segment; means for transmitting, to the
server, a request for: a first portion of the first version of the media asset, associated with the
first version identifier, comprising the first segment of the media asset; and a second portion
of the second version of the media asset, associated with the second version identifier,
comprising the second segment of the media asset; and means for receiving, from the server,
prior to the determined future unavailability of the network, the first portion of the first
version of the media asset simultaneously with the second portion of the second version of the
media asset.

[0007d] According to another aspect of the present invention, there is provided a method for
efficiently downloading media assets, the method comprising: receiving a user selection of a
media asset; determining future unavailability of a network; transmitting, to the server, a
request for: a first portion of a first version of the media asset; and a second portion of a
second version of the media asset; and receiving, from the server, prior to the determined
future unavailability of the network, the first portion of the first version of the media asset

simultaneously with the second portion of the second version of the media asset, wherein one

3b
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of the first version of the media asset and the second version of the media asset is associated
with a higher quality than the other of the first version of the media asset and the second
version of the media asset.

[0007e] According to another aspect of the present invention, there is provided a non-
transitory computer-readable medium storing a plurality of instructions for efficiently
downloading media assets, the plurality of instructions comprising: an instruction for
receiving a user selection of a media asset; an instruction for determining future unavailability
of a network; an instruction for receiving, from a server, based on receiving the user selection,
a first version identifier associated with the media asset and a second version identifier
associated with the media asset, wherein the first version identifier is associated with a first
version of the media asset stored on the server and the second version identifier is associated
with a second version of the media asset stored on the server, and wherein one of the first
version of the media asset and the second version of the media asset is associated with a
higher quality than the other of the first version of the media asset and the second version of
the media asset; an instruction for retrieving from memory, a predetermined setting of a size
criteria of one or more versions of the first version of the media asset and the second version
of the media asset; an instruction for splitting, in response to receiving the first version
identifier and the second version identifier, the media asset into a first segment and a second
segment; an instruction for transmitting, to the server, a request for: a first portion of the first
version of the media asset, associated with the first version identifier, comprising the first
segment of the media asset; and a second portion of the second version of the media asset,
associated with the second version identifier, comprising the second segment of the media
asset; and an instruction for receiving, from the server, prior to the determined future
unavailability of the network, the first portion of the first version of the media asset
simultaneously with the second portion of the second version of the media asset.

[0007f] According to another aspect of the present invention, there is provided a method for
efficiently downloading media assets, the method comprising: receiving, at a user device, a
user selection of a media asset for viewing at the user device, wherein the selection further
comprises a size criteria of plurality of versions of the media asset; determining details of an

estimated time of future unavailability of a network; receiving, from a server, based on

3c
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receiving the user selection, a first version identifier associated with the media asset and a
second version identifier associated with the media asset, wherein the first version identifier is
associated with a first version of the media asset stored on the server and the second version
identifier is associated with a second version of the media asset stored on the server, and
wherein one of the first version of the media asset and the second version of the media asset is
associated with a higher quality than the other of the first version of the media asset and the
second version of the media asset; retrieving from memory, a predetermined setting of a size
criteria of one or more versions of the first version of the media asset and the second version
of the media asset; in response to receiving the first version identifier and the second version
identifier and prior to receiving the media asset at the user device from the server, splitting the
media asset into a first segment corresponding to the first version and a second segment
corresponding to the second version, wherein a first size of the first segment and a second size
of the second segment are each based on the predetermined setting of the size criteria, the
estimated time of future unavailability of the network and an available bandwidth of the
network; transmitting, from the user device and to the server, a request for: a first portion of
the first version of the media asset, associated with the first version identifier, comprising the
first segment of the media asset; and a second portion of the second version of the media
asset, associated with the second version identifier, comprising the second segment of the
media asset; and receiving, at the user device and from the server, prior to the determined
estimated time of future unavailability of the network, the first portion of the first version of
the media asset simultaneously with the second portion of the second version of the media
asset.

[0007g] According to another aspect of the present invention, there is provided a system for
efficiently downloading media assets, the system comprising; communication circuitry; and
control circuitry configured to: receive, via the communication circuitry at a user device, a
user selection of a media asset for viewing at the user device, wherein the selection further
comprises a size criteria of plurality of versions of the media asset; determine details of an
estimated time of future unavailability of a network; receive, from a server, based on
receiving the user selection, a first version identifier associated with the media asset and a

second version identifier associated with the media asset, wherein the first version identifier is

3d
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associated with a first version of the media asset stored on the server and the second version
identifier is associated with a second version of the media asset stored on the server, and
wherein one of the first version of the media asset and the second version of the media asset is
associated with a higher quality than the other of the first version of the media asset and the
second version of the media asset; retrieve from memory, a predetermined setting of a size
criteria of one or more versions of the first version of the media asset and the second version
of the media asset; in response to receiving the first version identifier and the second version
identifier and prior to receiving the media asset at the user device from the server, split the
media asset into a first segment corresponding to the first version and a second segment
corresponding to the second version, wherein a first size of the first segment and a second size
of the second segment are each based on the predetermined setting of the size criteria, the
estimated time of future unavailability of the network and an available bandwidth of the
network; transmit, via the communication circuitry from the user device and to the server, a
request for: a first portion of the first version of the media asset, associated with the first
version identifier, comprising the first segment of the media asset; and a second portion of the
second version of the media asset, associated with the second version identifier, comprising
the second segment of the media asset; and receive, via the communication circuitry at the
user device and from the server, prior to the determined estimated time of future unavailability
of the network, the first portion of the first version of the media asset simultaneously with the
second portion of the second version of the media asset.

[0007h] According to another aspect of the present invention, there is provided a method
comprising: receiving, via a computing device, a user selection of a media asset; estimating a
time of a future change to a condition of a communication network; computing, based on the
estimated time, a size of a first segment of a first version of the media asset and a size of a
second segment of a second version of the media asset; and obtaining, from a server via the
communication network, prior to the estimated time, the first segment of the first version of
the media asset and the second segment of the second version of the media asset, wherein the
computing comprises optimizing the size of the first segment of the first version of the media

asset and the size of the second segment of the second version of the media asset to maximize

3e
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a higher quality version from among the first version of the media asset and the second
version of the media asset.

[0007i] According to another aspect of the present invention, there is provided a system
comprising: communication circuitry configured for a communication network; and control
circuitry configured to: receive, via a computing device, a user selection of a media asset;
estimate a time of a future change to a condition of a communication network; compute, based
on the estimated time, a size of a first segment of a first version of the media asset and a size
of a second segment of a second version of the media asset; and obtain, from a server via the
communication network, prior to the estimated time, the first segment of the first version of
the media asset and the second segment of the second version of the media asset, wherein the
control circuitry configured to compute comprises optimizing the size of the first segment of
the first version of the media asset and the size of the second segment of the second version
of the media asset to maximize a higher quality version from among the first version of the
media asset and the second version of the media asset.

[0007j] According to another aspect of the present invention, there is provided a method
comprising: receiving, via a computing device, a user selection of a content item available in a
high quality version and a low quality version, the high quality version having a higher quality
than the low quality version; estimating an amount of time remaining before a loss of
connectivity between the computing device and a server; determining a download speed at
which the computing device can download content from the server;, computing, based on the
estimated amount of time remaining before the loss of connectivity and the determined
download speed, a size of a portion of the high quality version of the content item and a size
of a portion of the low quality version of the content item to request for download, wherein a
combination of the portion of the high quality version and the portion of the low quality
version forms a complete version of the content item, and wherein the computing comprises
optimizing the size of the portion of the high quality version and the size of the portion of the
low quality version to maximize the size of the portion of the high quality version and to
ensure that the complete version of the content item can be downloaded at the download speed
in the estimated amount of time before the loss of connectivity; and downloading the

complete version of the content before the loss of connectivity.

3f
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[0007k] According to another aspect of the present invention, there is provided a system
comprising: communication circuitry configured for a communication network; and control
circuitry configured to: receive, via a computing device, a user selection of a content item
available in a high quality version and a low quality version, the high quality version having a
higher quality than the low quality version; estimate an amount of time remaining before a
loss of connectivity between the computing device and a server; determine a download speed
at which the computing device can download content from the server; compute, based on the
estimated amount of time remaining before the loss of connectivity and the determined
download speed, a size of a portion of the high quality version of the content item and a size
of a portion of the low quality version of the content item to request for download, wherein a
combination of the portion of the high quality version and the portion of the low quality
version forms a complete version of the content item, and wherein the control circuitry
configured to compute by optimizing the size of the portion of the high quality version and the
size of the portion of the low quality version to maximize the size of the portion of the high
quality version and to ensure that the complete version of the content item can be downloaded
at the download speed in the estimated amount of time before the loss of connectivity; and

download the complete version of the content before the loss of connectivity.

Brief Description of the Figures

[0008] The above and other objects and advantages of the disclosure will be apparent upon
consideration of the following detailed description, taken in conjunction with the
accompanying drawings, in which like reference characters refer to like parts throughout, and

in which:

39
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[0009] FIG. 1 is an illustrative media guidance application screen showing media
assets avanlable for download, in accordance with some embodiments of this
disclosure;

[0016] FIG. 2 is an illustrative media guidance application screen showing media
assets that have been downloaded, in accordance with some embodiments of this
disclosure;

[0011] FIG. 3 shows an illustrabve example of a display screen generated by a
media guidance application, in accordance with some embodiments of the
disclosure;

[0012] FIG. 4 shows another iHustrative example of a display screen generated
by a media guidance apphication, in accordance with some ¢mbodiments of the
disclosure;

[0013] FIG. 51s ablock diagram of an llustrative user equipment device, n
accordance with some embodiments of the disclosure;

{6014} FIG. 6 is a block diagram of an illostrative media system, 1n accordance
with some embodmments of the disclosure;

[00158] FIG. 7 is an exemplary process for efficiently downloading media assets,
in accordance with some embodiments of this disclosure;

[0016] FIG. 8 is an cxemplary process for receiving a user selection of a media
asset, i accordance with some embodiments of this disclosure;

[Be17]  FIG. 915 an cxemplary process for determining foture unavailabihity of a
network, in accordance with some embodiments of this disclosure;

[6018] FIG. 10 is an exemplary process for receiving a first vorsion identifier and
a second version identifier from a network, in accordance with some embodiments
of thig disclosure;

[6019] FIG. 11 is an exemplary process for detormining what fraction of a media
asset should be downloaded in a first version, in accordance with some
embodiments of this disclosure;

[6028] FIG. 12 is an exemplary process for sphitting a media asset, in accordance
with some embodiments of this disclosure;

[0021} FIG. 13 is an exemplary process for receiving a first and second portion

of a media asset, in accordance with some embodiments of this disclosure; and
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100221 FIG. 14 is an exemplary process for replacing downloaded media assets,

in accordance with some embodiments of this disclosure.

Detailed Disclosure

5 [0023] Mgcthods and systems may be required for downloading media assets
efficiently and quickly before loss of network connectivity. For example, the
media guidance application may determine 4 user has to board a flight in five
minutes, and receive a user request to download a movie. The media guidance
application may download the movie in segments, wherein 75% of the segmenis

10 are downloaded in 8D quality which downloads faster than HD quality, and the
remaming 25% of the segments are downloaded 1n HD guoality. This may allow
the download to be completed before the user boards his flight and loses network
connectivity,

[0024] FIG. 1 is an illustrative media guidance application sereen 100 showing

15 mediaassets available for download incorporating embodiments of the present
disclosurc. Screen 100 depicts only three media assets for simplicity, but any
number of media assets may be displayed as being available for download in
accordance with the embodiments m this disclosure. Screen 100 may be displayed
on any of user television equipment 602, user computer equipment 604, and

20 wireless user communications device 606,

[B625]  Screen 100 may show media assets available for download. While media
assets have not been downloaded, they may only be available for viewing while
communications network 614 is available. Once media assets have been
downloaded, they may be available for viewing even if commumnications network

25 614 is not available, For example, media assets may require access to a cable
television network or Internet to be viewed while they have not been downloaded.
[6026] Screen 100 may show icons for many different types of media assets that
are available for download. The media guidance application may generate for
display screen 100 using control circutry 504 on display 512, For example, movie

30 A 102, welevision show B 104, and song C 106 may be available for download and
represented by their respective icons. Icons for movie A 102, television show B

104, and song C 106 may be of any shape or size, and may include any

o
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combination of text, images, and audio. In some embodiments, movie A 102,
television show B 104, and song C 106 are media assets that have been
downloaded by a user device, such as a set-top box. The media assets may be
available for download on another connected user device, such as a tablet. In some
embodiments, movie A 102, television show B 104, and song C 106 are media
assets that are video-on-demand media assets. The media assets may be available
for download on any user device to be viewed after the download.

10027} Movic A 102, television show B 104, and song C 106 may be sclectable
by auser through a user input oderface 510, The media guidance application may
allow any number of media assets {o be selected by the user.

[6028] Indicator 108 may inclade an identifier or name of the user device
displaving screcn 100, The media guidance application may connect the user
device identified by mdicator 108 to other user devices using communications
network 614. For example, a tablet may be connected to a set-top box using the
Internet. Indicator 108 may include any combination of text, images, and audio.
[6029]  In some cmbodiments, the media guwidance application may receive a
selection of both movie A 102 and television show B 104, indicating the user
would like to download both. The media guidance apphication may determine that
the current device is a tablet, and retrieve information from storage circuitry 508
that tablets are used to view movies more often than television shows, The
mformation in the storage circintry 508 may list the frequency of viewing different
types of media on different types of user devices. Based on the retrieved
information, the media guidance application may schedule movie A 102 for
download before television show B 104, Thas download order may be stored using
storage circuitry 508.

[6036] FIG. 2 is an illustrative media guidance application screen 200 showing
media assets that have been downloaded imcorporating embodiments of the present
disclosure. The media guidance apphcation may generate for display screen 200
once the media assets shown in screen 100 have been downloaded fully or
partially. The media guidance application may receive user input through user
mput interface 510 that the media assets should be downloaded before it generates

for display screen 200,



CA 02987438 20171127

WO 2017/172571 PCT/US2017/024235

20

{0031} The media guidance application may gencrate for display icons for movie
A 202, television show B 204, and song C 206 in a similar manner to the icons
generated for display for movie A 102, television show B 104, and song € 106,
The media guidance application may generate for display indicator 208 in a similar
manner to indicator 108,

[8632] The media guidance application may also generate for display partially
transparent or opaque icons like icon 210 on top of the icon for each media asset.
leon 210 may indicate what portion of movie A 202 has been downloaded. Ieon
210 may also indicate in which version movie A 202 has been downloaded. As
referred to herein, “version” may refer to video quality (such as H3, 8D, and 4K
quality), sound quality (such as mono or stereo sound}, or length of media asset
(such as extended edition length and director’s cut length).

[0033] The media guidance apphication may use any of icons 212-222 to
represent the information shown by icon 210, Teons 212-222 are shown as
excrplary ons, and any other icons may be used i accordance with
embodiments of thig disclosure. In some embodiments, the media guidance
application chooses which of icons 212-222 to display based on user input. In
some embodiments, the media guidance application chooses which of icons 212~
222 to display based on the type of media asset. For example, icon 212 may be
displayed for television shows such as television show B 204, and icon 214 may be
displayed for songs such as song C 206, In some embodiments, icons 212, 214,
and 216 are used for media assets which have been downloaded in multiple
versions, while icons 218, 220, and 222 arc used to media assets that have only
been downloaded 1 a single version.

[0034] For example, the media guidance application may use icon 212 to indicate
what portion of a media assct has been downloaded in a first version such as HD
quality and what portion has been downloaded in a second version such as SD
quality. Icon 212 may be similar to a pie graph. Portion 212a of the pie graph in
icon 212 may mdicate what portion of the media asset has been downloaded in HD
quality while portion 212b may mdicate what portion of the media asset has been
downloaded i 8D quality. For example, it 25% of movie A 202 has been

downloaded in HD quality, portion 212a may comprise one-fourth of the area of
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the pie graph in icon 212, Similarly, if 75% of movie A 202 has been downloaded
n 85I quality, portion 212b may comprise three-fourths of the area of the pie graph
micon 212, Each portion may be associated with s own color and/or pattern.
Additional portions may be added to the pie graph in icon 212 to indicate what
portion of the media asset has been downloaded in 4K quality, or in other versions.
Icon 218 may also be a pie graph, and may show what portion of the media assct
has been loaded in a first version. For example, if 75% of movie A 202 has been
downloaded in 5D guality, and the rest of the download is incomplete, the pie
graph i icon 218 may be three-fourths filled in.

[0035]  Similarly, the media gwdance application may use icon 214 to indicats
what portion of a media asset has been downloaded in a first version and what
portion has been downloaded in a second version. Icon 214 may use length of
radii of concentric circles to represent the respective portions. The length of the
radius of circle 214a may indicate what portion of the media asset has been
downloaded in HD quality while the length of the radius of circle 214b may
mdicate what portion of the media asset has been downloaded in SD quality. For
example, a radius of 300 pixels for icon 214 may indicate a complete download. If
two-thirds of movie A 202 has been downloaded in 8D quality, radius of circle
214b may be 200 pixels. If one-third of movie A 202 has been downloaded in HD
quality, radius of circle 214a may be 100 pixels. Hence, the ratio of the radii of
concentric circles 214a and 214b 1s proportional to the ratio of the portions of a
movie downloaded in a first and second version. Each coneentric circle may be
associated with its own color and/or pattern. An additional circle may be added to
icon 214 to indicate what portions of the media asset have been downloaded n 4K
quality. Icon 220 may be similar, and the length of the radius of the circle in icon
220 may indicate what portion of the media asset has been downloaded o a first
version. For example, a radius of 300 pixels for icon 220 may indicate 3 conmplete
download. ¥ half of movie A 202 has been downloaded in 8D quality, and the rest
of the download is pending, the radius of the circle in icon 220 may be 150 pixels.
[6036] Similarly, media guidance application may use icon 216 to indicate what
portion of a media asset has been downloaded m a first version and what portion

has been downloaded in a second version. Icon 214 may use length of



CA 02987438 20171127

WO 2017/172571 PCT/US2017/024235

20

circumference that is filled in for hollow concentric circles to represent the
respective portions. The length of the circumference that is filled in for hollow
concentric circle 216a may indicate what portion of the media asset has been
downloaded in HD quality while the length of the circumference that is filled in for
hollow concentric circle 216b may indicate what portion of the media asset has
been downloaded in SD guality. A filled 1n circumference length may be thicker
and/or in a different color than an empty circamference length. For example, a
sompletely filled in circumference for hollow concentric circle 216a may indicate
entire movie A 202 has been downloaded in HD quality. Sumilarly, a completely
filled 10 circumference for hollow concentric circle 216b may indicate entire movie
A 202 has been downloaded in SD quality. If two-thirds of movie A 202 has been
downloaded in S quality, two-thirds of the circumference of hollow concentric
circle 216a may be filled m. If one-third of movie A 202 has been downloaded in
HD guality, one-third of the circumference of hollow concentric circle 216b may
be filled in. Hence, the ratio of the lenpth of filled in circumference to the length
of empty circumfeorence for ecach hollow concentric circle 216a and 216b 18
proportional to the ratio of the portions of a movie downloaded in a first and
second version. Each hollow concentric circle’s filled w and empty circumference
lengths may be associated with their own color and/or pattern. An additional circle
may be added to icon 216 1o indicate what portions of the media asset have been
downloaded in 4K quality. fcon 222 may mdicate what portion of the media asset
has been downloaded in a first version using the length of the circumference that is
filled in for the cucle.

[6837] In some embodiments, icon 210 mayv be animated while a media asset
download is occurring. For example, if movie A 202 is currently being
downloaded, the media guidance application may generate for display a spinning,
flashing, or otherwise animated icon 210. The portions of each icon may be
animated separately, For example, the media guidance application may apply a
first anmimation such as flashing o portion 212a of icon 212 and a second animation
such as sparkling to portion 212b of icon 212. In some embodiments, icon 210
may be static when a download s not occurring. For example, if the media

guidance application has lost access to communications network 614 and movie A
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generate for display a still, non-animated icon 210.

[6038] The amount of content available o users in any given content delivery
system can be substantial. Consequently, many users desire a form of media
guidance through an interface that allows uscrs to efficiently navigate content
selections and casily identify content that they may desire. An application that
provides such guidance is referred to herein as an interactive media guidance
application or, sometimes, a media guidance application or a guidance application.
16039 Interactive media guidance applications may take various forms
depending on the content for which they provide guidance. One typical type of
media guidance application is an interactive television program guoide. Interactive
television program guides (sometimes referred to as electronic program guides) are
well-known guidance applications that, among other things, allow users to navigate
among and locate many types of content or media assets. Interactive media
guidance applications may generate graphical user interface screens that enable a
user to navigate among, locate and sclect content. As reforred to berein, the torms
"media asset” and "content” should be understood to mean an electronically
consumable uscr asset, such as television programiming, as well as pay-per-vicw
programs, on-demand programs {(as in video-on-demand (VOD) systerns), Intomnet
content (¢.g., streaming content, downloadable content, Webeasts, ete), video
chips, audio, content mformation, pictures, rotating mmages, documents, playviists,
websites, anticles, books, electronic books, blogs, chat sessions, social media,
applications, games, and/or any other media or multimedia and/or combination of
the same. Gudance apphcations also allow users to navigate among and locate
content. 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 mieractivity content forms. Content may
be recorded, plaved, displaved or accessed by user equiprent devices, but can also
be part of a live performance.

[6040] The media guidance application and/or any instructions for performing
any of the embodiments discussed herein may be encoded on computer readable

media. Computer readable media includes any media capable of storing data. The
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computer readable media may be transitory, including, but not limited to,
propagating electrical or electromagnetic signals, or may be non-transitory
mecluding, but not hanted to, volatile and non-volatile 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™), cte.

[6041] With the advent of the Internet, mobile computing, and high-speed
wireless networks, users are accessing media on user equipment devices on which

they traditionally did not. As referred to herein, the phrase "user equipment

"on 7 &

‘user device,

"o LI

device," "user equipment, clectronic 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 recciver 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 plaver, 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 computer, 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
equipment, or wircless device, and/or combination of the same. In some
embodiments, the user equipment device may have a front facing screen and a rear
facing screen, multiple front screens, or multiple angled screens. In some
embodiments, the user cquipment device may have a front facing camera and/or a
rear facing camera. On these user equipment devices, users may be able to
navigate among and locate the same content available through a television.
Consequently, media guidance may be available on these devices, as well. The
guidance provided may be for content available only through a television, for
content available only through one or more of other types of user equipment
devices, or for content available both through a television and one or more of the
other types of user equipment devices. The media guidance applications may be

provided as on-line applications (i.¢., provided on a web-site), or as stand-alone
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applications or clients on user equipment devices. Various devices and platforms
that may implement media guidance applications are described in more detail
below.

[0042] One of the functions of the media guidance application is to provide
media guidance data to users. As referred to herein, the phrase "media gumidance
data” or "guidance data" should be understood to mean any data related {o 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 mformation, media listings, media-related mformation (e.z., broadcast
times, broadeast channels, titles, descriptions, ratings information (e.g., parental
control ratings, critic's ratings, etc.), genre or category information, actor
mformation, logo data for broadeasters’ or providers' logos, ctc.), media format
{c.g., standard definition, high defimition, 3D, etc.), on-demand information, blogs,
websites, and any other type of gnidance data that is helpful for a aser to navigate
among and locate desired content sclections.

[6043] FIGS. 3-4 show illustrative display screens that may be used to provide
media guidance data. The display screens shown in FIGS. 3-4 may be
mmplemented on any suitable user equapment device or platform. While the
displays of FIGS. 3-4 are illustrated as full screen displays, they may also be fully
or partially overlaid over content being displaved. A user may indicate a desire to
access confent information by selecting a sclectable option provided in a display
screen (e.g., a menu option, a listings option, an icon, a hyperlink, etc.) or pressing
a dedicated button (c.g., a GUIDE bution) on a remote control or other user input
micrface or device. In response to the user's indication, the media guidance
application may provide a display screen with media guidance data organized in
one of several ways, such as by time and channel in a grid, by time, by channel, by
source, by content type, by category (¢.g., movies, sporis, news, children, or other
categories of programming), or other predefined, user-defined, or other
organization criteria.

[6044] FI1G. 3 shows illustrative grid of a program listings display 300 arranged
by time and channel that also enables access to different types of content in a

single display. Display 300 may include grid 302 with: (1) a column of
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channel/content type identifiers 304, where each channel/content type identificr
{(which is a cell in the column) identifics a different chanoel or content type
available; and (2) a row of time identifiers 306, where cach time identificr (which
is a cell in the row) identifies a time block of programming. Grid 302 also includes
cells of program listings, such as program listing 308, where cach histing provides
the title of the program provided on the histing's associated channel and time. With
a user input device, a user can select program listings by moving highlight region
310. Information relating to the program listing selected by highlight region 310
may be provided in program information region 312, Region 312 may mchude, for
example, the program title, the program description, the time the program is
provided (if applicable), the channel the program is on (if apphicable), the
program’s rating, and other desired information.

[0045] In addition to providing access to linear programmang (¢.g., content that is
scheduled to be transmitted to a plurality of user equipment devices ata
predetermined time and is provided according to a schedule), the media guidance
application also provides access to non-finear programming {¢.g., content
accessible to a user equipment device at any time and is not provided according to
a schedule}. Non-lincar programming may mchude content from different content
sources including on-demand content (e.g., VOD), Internet content (¢.g., streaming
media, downloadable media, etc.), locally stored content (e.g., content stored on
any user cquipment device described above or other storage device), or other ime-
independent content. On-demand content may include movies or any other content
provided by a particular content provider (e.g., HBO On Demand providing "The
Sopranos” and "Curb Your Enthusiasm”). HBO ON DEMAND 1s a service mark
owned by Time Warner Company L.P. et al. and THE SOPRANOS and CURB
YOUR ENTHUSIASM are trademarks owned by the Home Box Office, Inc.
Intemet content may include web events, such as a chat session or Webceast, or
content avalable on-demand as streaming content or downloadable content
through an Internet web site or other Internet access {e.g. FIP).

[6046] Gnd 302 may provide media guidance data for non-linear programuming
mcluding on-demand listing 3 14, recorded content histing 316, and Internet content

histing 318, A display combining media guidance data for content from different
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types of content sources is sometimes referred to as a "mixed-media” display.
Various permutations of the types of media guidance data that may be displayed
that are different than display 300 may be based on user sclection or guidance
application definition (e.g.. a display of only recorded and broadcast listings, only
5 on-demand and broadcast listings, etc.). As llustrated, listings 314, 316, and 318
arc shown as spanning the entire time block displaved m grid 302 to indicate that
selection of these listings may provide access to a display dedicated to on-demand
fistings, recorded listings, or Intemet histings, respectively. In some embodiments,
histings for these content types may be included directly in grid 302, Additional
10 media guidance data may be displaved in response to the user selecting one of the
navigational icons 320, (Pressing an arrow kev on a aser input device may affect
the display i a similar manner as selecting navigational icons 320.)
[0047} Dasplay 300 may also include video region 322, and options region 326,
Video region 322 may allow the user to view and/or preview programs that are
15 currently available, will be available, or were available to the user. The content of
video region 322 may correspond to, or be independent from, one of the listings
displaved in gnid 302, Gnd displays including a video region are sometimes
referred to as picture-in-gwide (PIG) displays. PIG displays and their
functionalitics are described in greater detail in Satterfield et al. U.S. Patent
20 No. 6,564,378, issued May 13, 2003 and Yuen et al, U5, Patont No. 6,239,794,
tssued May 29, 2001.
PIG displays may be included in other media guidance application
display screens of the embodiments desenibed herein.
[0048] Options region 326 may allow the user to access different types of
25 content, media guidance application displays, and/or media guidance application
features. Options region 326 may be part of display 300 (and other display screens
described herein), or may be invoked by a user by sclecting an on-scroen option or
pressing a dedicated or assignable button on a user put device. The selectable

options within options region 326 may concerm features related to program listings

8]
)

in grid 302 or may include options available from a main menu display. Features
related to program listings may include searching for other air times or ways of

receiving a program, recording a program, enabling series recording of a program,

Date regue/ date received 2021-12-23
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setting program and/or channel as a favorite, purchasing a program, or other
features. Options available from a main menu display may mchude search options,
VOD options, parental control options, Infernet options, cloud-based options,
device synchronization options, second screen device options, options to access
various types of media guidance data displays, options to subscribe to a premium
service, options fo edit a user's profile, options o access a browse overay, or other
oplions.

[0049] The media guidance application may be personalized based on a user's
preferences. A personalized media guidance application allows auser to
custormze displays and features to create a personalized "experience” with the
media guidance application. This personalized expenience may be created by
allowing a user to input these customizations and/or by the media guidance
application monitoring user activity to determine various user preferences. Users
may access their personalized guidance application by logging in or otherwise
identifving themselves to the guidance application. Customization of the media
guidance application may be made in accordance with a user profile. The
customizations may include varving presentation schemes (e.g., color scheme of
displays, font size of text, ete ), aspects of content histings displayed (¢.g., only
HDTV or only 3D programaming, user-specified broadcast channels based on
favorite channel selections, re-ordenng the displav of channels, recommended
content, ctc.), desired rocording features {o.g., rocording or serics recordings for
particular users, recording quality, etc.), parental control settings, customized
presentation of Intemet content {c.g., presentation of social media content, c~mail,
clectronically delivered articles, etc.) and other desired customizations.

[0050} The media guidance application may allow a user to provide user profile
information or may automatically compile user profile information. The media
guidance application may, for example, monttor the content the user accesses
and/or other interactions the user may have with the guidance application.
Additionally, the media guidance application may obtain all or part of other user
profiles that are related to a particufar user {¢.g., from other web sites on the
Internet the user accesses, such as www.allrovi.com, from other media gmdance

applications the user accesses, from other interactive applications the user
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accesses, from another user equipment device of the user, etc }, and/or obiain
information about the user from other sources that the media guwidance application
may access. As a result, a user can be provided with a unified guidance application
experience across the user's different user equipment devices. This type of user
experience 18 described in greater detail below in connection with FIG. 6.
Additional personalized media guidance application features are described in
greater detail in Ellis et al., U.S. Patent Application Publication No. 2005/0251827,
filed July 11, 20035, Boyer et al., U.S. Patent No. 7,165,098, issued Jannary 16,
2007, and Ellis et al., U.S. Patent Application Publication No. 2002/0174430, filed
Febroary 21, 2002,

[8051} Another display arrangement for providing media guidance is shown in
FIG. 4. Video mosaic display 400 includes selectable options 402 for content
information organized based on content type, genre, and/or other organization
criteria. In display 400, television listings option 404 is sclected, thus providing
listings 406, 408, 410, and 412 as broadeast program listings. In display 400 the
histings may provide graphical images including cover art, still images from the
content, video clip previews. live video from the content, or other types of content
that indicate to a user the content being described by the media guidance data in
the listing. Fach of the graphical Histings may also be accompanied by text to
provide further information about the content associated with the listing. For
example, listing 408 may include more than one portion, including media portion
414 and text portion 416, Media portion 414 and/or text portion 416 may be
selectable to view content 1 full-screen or to view mformation related to the
content displayed in media portion 414 (e.g., to view listings for the channel that
the video is displaved on}.

[0032F The listings in display 400 are of different sizes (1.¢., listing 406 s larger
than listings 408, 410, and 412), but if desired, all the listings may be the same
size. Listings may be of different sizes or graphically accentuated to indicate
degrees of mterest to the user or to emphasize certain content, as desired by the
content provider or based on user preferences. Various systems and methods for

graphically accentuating content listings are discussed in, for example, Yates, U.S.

Date regue/ date received 2021-12-23
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Patent Application Publication No. 2010/0153885, filed November 12, 2009.

{6053} Users may access content and the media guidance application {(and its
display screens described above and below) from one or more of their user
5 equipment devices. FIG. 5 shows a generalized embodiment of illustrative user

equipment device 500, More specific implementations of user cquipment devices
are discussed below in connection with FIG. 6. User equipment device 300 may
receive content and data via inpat/output (hereinaftter "1/0O") path 502. 170 path
502 may provide content (€.2., broadcast programming, on-demand programming,

10 Intemnet content, content available over a local area network (L AN) or wide ares
network (WAN), and/or other content} and data to control circuitry 504, which
includes processing circuitry 306 and storage 508, Control circutiry 504 may be
used 1o send and receive commands, requests, and other suitable data using I/0
path 502, 1/0 path 502 may connect control circuitry 504 (and specifically

15  processing circuitry 306) to one or more communications paths {described below}.
170 functions may be provided by one or more of these comymunications paths, but
are shown as a single path in FIG. 5 to avoid overcomplicating the drawing.
[0654] Control circuitry 504 may be based on any suifable processing circuitry
such as processing circuitry 506, As referred to herein, processing circuitry should

20 be understood to mean circuitry based on one or more MICTOPTOCEssoTs,
microcontrollers, digital signal processors, programmable logic devices, field-
programmable gate arrays (FPGAg), application-specific integrated circuits
(ASICs), ete., and may mclude a multi-core processor {¢.g., dual-core, quad-core,
hexa-core, or any suitable number of cores) or supercomputer.  In some

25 embodiments, processing circuitry may be distributed across multiple separate
PIocessors of processing units, for example, multiple of the same type of
procossing units {€.g., two Intel Core 17 processors) or multipie different
processors {e.g., an Intel Core 15 processor and an Intel Core 17 processor). In

some embodiments, control circuitry 304 executes instructions for a2 media

8]
)

guidance application stored in memory {1.c., storage 508). Specifically, contral
circuttry 504 may be instructed by the media gmidance application to perform the

functions discussed above and below. For example, the media guidance
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application may provide instructions to control circuitry 504 to generate the media
guidance displays. In some implementations, any action performed by control
circuitry S04 may be based on mstructions recetved from the media guidance
application.

[0055] Tn client-scrver based embodiments, control circuitry 304 may include
communications circuitry suitable for communicating with a guidance application
server or other networks or servers. The mstructions for carrying out the above
mentioned functionality may be stored on the guidance application server.
Communications circuitry may include a cable modem, an mtegrated scrvices
digital network (ISDN) modem, a digital subscriber ling (DSL) modem, a
telephone modem, Ethernet card, or a wireless modem for communications with
other equipment, or any other suitable communications circuitry. Such
communications may involve the Internet or any other suitable communications
networks or paths (which is described in more detail in connection with FIG. 6). In
addition, commusnications circuitry may include circuitry that enables peer-to-peer
communication of user cquipment devices, or communication of user equipment
devices i locations remote from each other (described in more detail below).
[6036] Memory may be an electronic storage device provided as storage 508 that
ts part of control circuitry 504, As referred to herein, the phrase "clectronic 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) recorders, BLU-RAY 3D dise
recorders, digital video recorders {DVR, sometimes called a personal video
recorder, or PVR), solid state devices, quantum storage devices, gaming consoles,
gaming media, or any other suitable fixed or removable storage devices, and/or any
combination of the same. Storage 508 may be used to store various types of
content deseribed herein ag well as media gindance data described above,
Nonvolatile memory may also be used {e.g., to lavnch a boot-up routine and other
nstructions). Cloud-based storage, described in relation to FIG. 6, may be used to

supplement storage 508 or instead of storage 508,

Lt
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{0057} Control circuitry 504 may include video generating circuitry and tuning
circuitry, such as one or more analog tuners, one or more MPEG-2 decoders or
other digital decoding cirguitry, high-definition tuners, or any other suitable tunmg
or video cireuits or combinations of such circuits. Encoding circuitry (e.g., for
5 converting over-the-air, analog, or digital signals to MPEG signals for storage)

may also be provided. Control circuitry 504 may also include scaler ciromitry for
upconverting and downconverting content into the preferred output format of the
user equipment 500, Circurtry 504 may also include digital-to-analog converter
circutiry and analog-to~digital converter circuttry for converting between digital

10 aod 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,

encoding, decoding

g, encrypting, decrypting, scaler, and analog/digital circuitry,

15 may be implemented using software nimning on one or more general purpose or
specialized processors. Multiple tuncrs may be provided to bandle simultancous
tuning funcuions (e.g., watch and record functions, picture-in-picture (PIP)
functions, multiple-tuner recording, etc.). If storage 508 1s provided as a separate
device from user equipment 500, the tuning and encoding circuitry (including

20  multiple tuners) may be associated with storage 508.

[B658] A user may send mstructions to control circuttry 504 ysing user mput
interface 510, User input interface 5310 may be any suitable user interface, such as
aremote contral, mouse, trackball, keypad, keyboard, touch screen, touchpad,
stylus mput, joystick, voice recognition mterface, or other user 1nput interfaces.

25  Display 512 may be provided as a stand-alone device or integrated with other
clements of user cquipment device 500. For example, display 512 may be a
touchscreen or touch-sensitive display. In such circurastances, user input mmterface
510 may be mtegrated with or combined with display 512, Display 512 may be
one or more of a monitor, a television, a hiquud crystal display (LCE) for a mobile

30 device, amorphous silicon display, low temperature poly silicon display, electronic
mk display, electrophoretic display, active matrix display, electro-wetting display,

electrofluidic display, cathode ray tube display, light-emitting diode display,

3
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electroluminescent display, plasma display panel, high-performance addressing
display, thin-film transistor display, organic light-emitting diode display, surface-
conduction clectron-emitter display (SED), laser television, carbon nanctubes,
quantum dot display, interferometric modulator display, or any other suitable
cquipment for displaying visual ymages. In some embodiments, display 512 may
be HDTV-capable. In some embodiments, display 512 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 512. The video card may offor various functions such as accelerated
rendering of 3D scenes and 2D graphics, MPEG-2/MPEG-4 decoding, TV output,
or the ability to commect multiple monitors. The video card may be any processing
circuitry described above in relation to control circuitry 304, The video card may
be integrated with the control circuitry 504. Speakers 514 may be provided as
integrated with other elements of user equipment device 500 or may be stand-alone
units. The audio component of videos and other content displaved on display 512
may be played through speakers 514, In some embodiments, the audio may be
distributed to a receiver (not shown), which processes and outputs the andio via
speakers 514.

[0059] The guidance application may be implemented using any suitable
architecture. For example, it may be a stand-alone application wholly-
mimplemented on user cquipment device 500, In such an approach, instructions of
the application are stored locally (e.g., in storage 508), and data for us¢ 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 504
may retrieve instructions of the application from storage 508 and process the
instructions to generate any of the displays discussed hercin, Based on the
processed mstructions, control circmitry 504 may determing what action to perform
when input is received from input interface 510. For example, movement of a
cursor on a display up/down may be indicated by the processed instructions when
mput interface 510 indicates that an up/down button was selected.

[0060] In some embodiments, the media guidance application is a client-server

based application. Data for use by a thick or thin client implementad on user
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equipment device 300 is retrieved on-demand by issuing requests to a server
remote to the user equipment device 500. In one example of a client-server based
guidance application, control circuitry 504 runs a web browser that interprets web
pages provided by a remote server. For example, the remote server may store the
mstructions for the application in a storage device. The remote server may process
the stored mstruchions using circuitry (e.g., control circuitry 504} and generate the
displays discussed above and below. The client device may receive the displays
gencrated by the remote server and may display the content of the displays locally
on equipment device 500, This way, the processing of the instructions is
performed remotely by the server while the resulting displays are provided locally
on equipment device 500. Equipment device 500 may receive inputs from the user
via moput interface 510 and transmit those inputs 10 the remote server for
processing and generating the corresponding displays. For example, equipment
device 500 may transmit a8 comnwmication to the remote server indicating that an
up/down bution was selected via input interface 510, The remote server may
process mstructions in accordance with that input and generate a display of the
application corrgsponding to the input (e.g., a display that moves a cursor
up/down}. The generated display is then transmitted to eqeipment device 500 for
preseutation to the user.

[0061] In some embodiments, the media guidance application is downloaded and
interpreted or otherwise run by an miterpreter or virtual machine {run by control
circuitry 504). In some embodiments, the guidance application may be encoded in
the ETV Binary Interchange Format (EBIF), received by control circuitry 504 as
part of a suttable feed, and mterpreted by a user agent runming on control circutry
304. 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 virinal machine or other suitable
nuddleware executed by control circuitry 504, In some of such embodiments (e.g.,
those employing MPEG-Z 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.
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10062} User equipment device 300 of FIG. 5 can be implemented in system 600
of FI(x. 6 as user television equipment 602, user computer equipment 604, wireless
user communications device 606, or any other type of user equipment suitable for
accessing content, such as a non-portable gaming machine. For simplicity, these
devices may be referred to herein collectively as user cquipment or user equipraent
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. Varous network configurations of devices may be implemented and are
discussed in more detail below.

[B063] A user equipment device utilizing at least some of the system features
described above in connection with FIG. 5 may not be classified solely as user
television equipment 602, user computer equipment 604, or a wircless user
communications device 606, For example, user television equipment 602 may,
like some user computer cquipment 604, be Intermnet-enabled allowing for access to
Internct contont, while user computer cquipment 604 may, like some television
equipment 602, include a timer allowing for access to television progranuning.
The media gudance application may have the same layout on variouns different
tvpes of user equipment or may be tailored to the display capabilitics of the user
equipment. For example, on user computer equipment 604, 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 606,

[6664] In system 600, there 1s typically more than one of gach type of user
equipment device but only one of ach is shown in FIG. 6 to avoid
overcomplicating the drawing. In addition, each user may wtilize more than ong
tvpe of user equipment device and also more than one of each type of user
equipment device,

[6065] In some embodiments, a user equipment device (e.g., user television
equipment 602, user computer equipment 604, wircless user conununications
device 6063 may be referred to as a "second screen device.” For example, a second

screen device may supplement content presented on a first user equipment device.
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The content presented on the second screen device may be any suitable content that
supplements the content presented on the first device. Tn some embodiments, the
second screen device provides an mterface for adjusting settings and display
preferences of the first device. In some embodiments, the second screen device is
5 configured for interacting with other second screen devices or for interacting with

a social network. 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.
[8066] The user may also set various settings 1o maintain consistent media

10 guidance application setlings across in-home devices and remote devices. Settings
melude those described herein, as well as channel and program favorites,
programming preferences that the guidance application utilizes to make
programming recommendations, display preferences, and other desirable guidance
settings. For example, if a user sets a channel as a favorite on, for example, the

15 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 (¢.g., user
television equipment and user computer equipment) as well as the user's mobile
devices, 1f desired. Therefore, changes made on one user equipment device can
change the guidance experience on another user equipment deovice, regardless of

20  whether they are the same or a different type of user equipment device. In
addition, the changes made may be based on scthings input by a uscr, as well as
user activity monitored by the guidance application.
16067}  The user equipment devices may be coupled to commmunications network
614. Namely, user television equipment 602, user computer equipment 604, and

25  wireless user communications device 606 are coupled to communications
network 614 via communications paths 608, 610, and 612, respectively.
Communications network 614 may be one or more networks including the Internet,
a mobile phone network, mobile voice or data network (¢.g., 2 4G or LTE
network), cable network, public switched telephone network, or other types of

30 communications network or combinations of communications networks. Paths
608, 610, and 612 may separately or together include one or more communications

paths, such as, a satellite path, a fiber-optic path, a cable path, a path that sapports
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Internet communications (¢.g., IPTV), free-space connections {e.g., for broadcast
or other wireless signals), or any other suitable wired or wircless communications
path or combmation of such paths. Path 612 1s drawn with dotted lincs to mdicate
that in the exemplary embodiment shown in FIG. 6 it is a wireless path and paths

5 608 and 610 arc drawn as solid fines to indicate they are wired paths (although
these paths may be wircless paths, if desired). Communications with the user
equipment devices may be provided by one or more of these communications
paths, but are shown as a single path in FIG. 6 to avoid overcomplicating the
drawing.

10 [0068] Although communications paths are not drawn between user cquipment
devices, these devices may communicate directly with each other via
communication paths, such as those described above in connection with paths 608,
610, and 612, as well as other short-range point-to-point communication paths,
such as USB cables, IEEE 1394 cables, wircless paths (2.g., Bloetooth, infrared,

15 IEEE 8G2-11x, etc.}, or other short-range communication via wired or wireless
paths. BLUETOOTH 1s a certification mark owned by Bluctooth SIG, INC. The
user equipment devices may also communicate with each other directly through an
ndirect path via communications network 614,

[6069] Svystem 600 inclades content source 616 and media guidance data source

20 618 coupled to communications network 614 via comnmnication paths 620 and
622, respectively. Paths 620 and 622 may include any of the comnumication paths
described above in connection with paths 608, 610, and 612. Communications
with the content source 616 and media gumidance data source 618 may be
exchanged over one or more communications paths, buf are shown as a single path

25 i FIG. 6 to avoid overcomplicating the drawing. In addition, there may be more
than one of cach of content source 616 and media gumdance data source 618, but
ounly one of gach is shown tn FIG. 6 to avoid overcomplicating the drawing. (The
different types of each of these sources are discussed below.) If desired, content
source 616 and media guidance data source 518 may be integrated as one source

30  device. Although communications between sources 616 and 618 with user
equipment devices 602, 604, and 606 are shown as through communications

network 614, in some embodiments, sources 616 and 618 may communicate
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directly with user equipment devices 602, 604, and 606 via commusication paths
{not shown} such as those described above in connection with paths 608, 610,
and 612
[0078] Content source 616 may include one or more types of content distribution
5 equipment inchuding a television distribution facility, cable system headend,

satelite distribution facility, programming sources (¢.g., television broadcasters,
such as NBC, ABC, HBO, ctc ), intermediate distribution facilities and/or servers,
Internet providers, on-demand media servers, and other content providers. NBC is
a trademark owned by the National Broadcasting Company, Inc., ABC isa

10 trademark owned by the American Broadcasting Company, Inc., and HBG is a
trademark owned by the Home Box Office, Ine. Content source 616 may be the
onigmator of content {¢.g., a tclevision broadcaster, a Webcast provider, etc.) or
may not be the originator of content (e.g., an on-demand content provider, an
Internet provider of content of broadcast programs for downloading, ete.}. Content

i5 source 616 may inchide cable sources, satellite providers, on-demand providers,
Internet providers, over-the-top content providers, or other providers of content.
Content source 616 may also include a remote media server used to store different
tvpes of content {including video conient selected by a user}, in a location remote
from any of the user equipment devices. Systems and methods for remote storage

20 of content, and providing remotely stored content to user equipment are discussed
in greater detail in connection with Ellis et al., U.S, Patent No. 7,761,892, issued
July 20, 2010.
[0071] Media guidance data source 618 may provide media guidance data, such
as the media guidance data descnbed above. Media guidance data may be

25 provided to the user equipment devices vsing any suitable approach. In some
embodiments, the guidance application may be a stand-alone interactive television
program guide that reccives program guide data via a data foed (¢.g., 2 continuous
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

8]
)

digital signal, using an out-of-band digital signal, or by any other suttabic data

transmission techmique. Program schedule data and other media guidance data
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may be provided to user equipment on multiple analog or digital television
channels,
[8872] In some embodiments, goidance data from media guidance data source
618 may be provided to users' equipment using a client-server approach. For
5 example, a user equipment device may pull media gmidance data from a server, or

a server may push media gimidance data to a user equipment device. In some
embodiments, a guidance application client residing on the user's equipment may
initiate sessions with source 618 to obtain guidance data when needed, ¢.g., when
the pmidance data is out of datc or when the user cquipment device receives a

10 request from the user to receive data. Media guidance may be provided to the wser
equipment with any suitable frequency {(e.g., continuously, daily, a aser-specified
period of time, a systen-specified period of time, in response to a request from
user equipment, efc.). Media gmidance data source 618 may provide user
equipment devices 602, 604, and 606 the media guidance application itself or

15 software updates for the media guidance application.
[6073]  In some cmbodiments, the media guidance data may include viewer data,
For example, the viewer data may include current and/or historical user activity
mformation {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

20  times the user mteracts with 4 social network to post information, what types of
content the user typically waiches {c.g., pay TV or free TV), mood, bran activity
information, ete.). The media guidance data may also include subscription data.
For example, the subscription data may identify to which sources or services a
given user subscribes and/or to which sources or services the given user hag

25  previously subscribed but later terminated access (e.g., whether the user sebscribes
to premium channels, whether the user has added a premiurm lovel of services,
whether the user has increased Internct speed). In some emboduments, the viewsr
data and/or the subscription data may identify patterns of a given user for a period
of more than one year. The media guwidance data may include a model {e.g., a

30 survivor model) used for generating a score that indicates a ltkelihood a given user
will terminate access to a service/source. For example, the media gmdance

application may process the viewer data with the sabscription data using the model
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o generate a value or score that indicates a likelihood of whether the given user
will terminate aceess to a particular service or source. Tn particular, a higher score
may ndicate a higher fevel of confidence that the user will terminate access to a
particular service or source. Based on the score, the media guidance application
may generate promotions that entice the user to keep the particular service or
source indicated by the score as one to which the user will likely terminate access.
[0074] Media guidance applicabions 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
instructions which may be stored in storage 508, and executed by control circuitry
504 of a user equipment device 300. 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 application on contro! circnitry 384 of user equupment device 500 and
partially on a remote server as a server application (¢.g., media guidance data
source 618) running on control eircuitry of the remote server. When executed by
control circuitry of the remote server (such as media guidance data source 618}, the
media guidance application may instruct the control circuitry to generate the
guidance application displays and transmit the generated displays to the user
equipment devices. The server application may instruet the control circuitry of the
media guidance data source 618 to transinit data for storage on the user equipment.
The client application may instruct control circuitry of the receiving user
cquipment to generate the guidance apphication displays.

[0075}] Content and/or media guidance data delivered to user equipment devices
602, 604, and 606 may be over-the-top (OTT) content. OTT content delivery
allows Intemnet-cnabled user devices, including any user equipment device
described above, to receive content that is transferred over the Intemet, including
any contert described above, 1n addition to content received over cable or satellrte
connections. OTT content is defivered via an [nternet connection provided by an
Internet service provider (ISP), but a third party distrbutes the content. The ISP

may not be responsible for the viewing abilitics, copyrights, or redistribution of the
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content, and may only transfer 1P packets provided by the OTT content provider.
Exaraples of OTT content providers include YOUTUBE, NETFLIX, and HULU,
which provide audic and video via IP packets. Youtube 1s a trademark owned by
Google Inc., Netflix is a trademark owned by Netflix Inc., and Hulu is a trademark
owned by Hulu, LLC, OTT content providers may additionally or alternatively
provide media gudance data described above. In addition to content and/or media
guidance data, providers of OTT content can distribute media guidance
applications {(¢.g., web-based applications or cloud-based applications), or the
content can be displaved by media guidance applications stored on the user
equipment device.

[0076] Media gmidance system 600 is intended to 1llustrate 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, crina
system employing other approaches for delivering content and providing media
guidance, The following four approaches provide specific illustrations of the
gencralized example of FIG. 6.

{0077 In one approach, user equipment devices may communicate with each
other within a home network. User equipment devices can commumicate with each
other directly via short-range pomt-to-point communication schemes described
above, via indirect paths through a hub or other similar device provided on a home
network, of via copununications network 614, Fach of the multiple individuals in
a single home may operate different user equipment 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 desenibed
in greater detail in Ellis et al., U.S. Patent Publication Ne. 2005/0251827, filed July
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

pa:
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transmit content from user computer equipment to a portable video player or
portable music player.
{6078} In a second approach, users may have multiple types of user cquipment
by which they access content and obtain media guidance. For example, some users
5 may bave home networks that arc 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
application on a website via a personal computer af their office, or 3 mobile device
such as a PDA or web-cnabled mobile telephone. The user may set various

10 settings (e.g., recordings, reminders, or other settings) on the online guidance
application to control the user's m-home equipment. The online gumde may control
the user's equipment directly, or by communicating with a media guidance
application on the user's in-home equipment. Various systermns and methods for
user equipment devices communicating, where the user equipment devices are in

15 focations remote from cach other, is discussed in, for example, Ellis et al, U.S.

Patent No. 8,046,801, issued October 25, 2011.

[6679] In athird approach, users of user equipment devices mnside and outside a
bome can use their media guidance application to communicate directly with

20 content source 616 1o access content, Specifically, within a home, users of user
television equipment 602 and user computer equipment 604 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 wircless user
communications devices 606 to navigate among and locate desirable content.

25 [0080} 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
distribution {(e.g., video sharing sites or social networking sites) are provided by a

collection of network-accessible computing and storage resources, referred o as

8]
)

"the cloud.” For exampie, the cloud can include a collection of server computing
devices, which may be located centrally or at distributed locations, that provide

cloud-based services to various types of users and deviees connected via a network
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such as the Internet via communications network 614. These cloud resources may
include one or more content sources 416 and one or more media guidance data
sources 418, In addition or i the alternative, the remote computing sites may
include other user equipment devices, such as user television equipment 602, user
computer equipment 604, and wircless user comyounications device 606. For
example, the other user equipment devices may provide access to a stored copy of
a video or a strearned video. In such embodiments, user equipment devices may
operaie in a pecr-to-peer manner without communicating with a central server.
[0081] The cloud provides access to services, such as content storage, content

sharing

o or social networking services, among other examples, as well as access to
any content described above, for user equipment devices. Services can be provided
mn the cloud through cloud computing service providers, or through other providers
of onling 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 disiributed for viewing by others on connected
deviees. These cloud-based scrvices may allow a user equipment device to store
content to the cloud and to receive content from the cloud rather than storing
content iocally and accessing locally-stored content.

[6082] A user may use various content capture devices, such as camcorders,
digital cameras with video mode, audio recorders, mobile phones, and handheld
computing devices, to record content. The user can upload content to a content
storage service on the cloud either directly, for example, from user computer
equipment 604 or wireless user conmunications deviee 606 having content capture
feature. Alternatively, the user can fivst transfer the content to a user equipment
device, such ag user computer equipment 604, The user equipment device storing
the content uploads the content to the cloud using a data transmission service on
communications network 614, In some embodiments, the user equipment device
ttself s a cloud resource, and other user equipment devices can access the content
directly from the user equipment device on which the user stored the content.
{60831 Cloud resources may be accessed by a user equipment device using, for
example, a web browser, a media guidance apphication, a desktop application, a

mobile application, and/or any combination of access applications of the same.
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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
aser equipment device may be cloud applications, i.e., applications delivered as a
scrvice 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 andio 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. 5.
[0084] As reforred herein, the term “in response to” refers to mitiated as a rosult
of. For example, a first action being performed in response to a second action may
mnclude interstitial steps between the first action and the second action. As referred
herein, the term “dircctly 1 response to” refers to caused by, For example, a first
action being performed directly in response 1o a second action may not include
mnterstitial steps between the first action and the second action.

[60858] FIG. 7 is an exemplary process 700 for efficiently downloading media
assets incorporating embodiments of the present disclosure, The media guidance
application may oxccute process 700 usmg control circuitey 504 to download
media assets shown on screens 100 and 200,

[6086] At block 702, the media guidance application, using control circuitry 504,
receives a user selection of a media asset. Control circuitry 504 may receive a user
selection of any of the media assets shown on screen 100 using user input interface
510. Control circuitry 504 may receive the user selection as described in relation
1o FIG. 8,

[0087} At block 704, the media guidance application, using control circuitry 504,
determines foture unavailability of a network. For example, the media guidance
application may determine Internet will be unavailable if the user’s calendar
mdicates the user will be boarding a flight soon. In another example, the media

guidance application may determine cable signals are likely to be unavailable if the
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user’s location is in the path of a severe storm. The media guidance application
may determine the future unavailability as described in relation to FIG. 9.
[6888] The media gundance application may download media assefs m a version
that is quicker to download if the network is forecasted to be unavailable. For
5 example, if the media guidance application receives a user request to download a

movie and determines Intemet will soon be unavailable, the media guidance
application may download the movie in SD quality instead of HD quality since the
former may be faster. This may allow more of the media asset to be downloaded
before network connectivity is lost. The media guidance application may also

10 allow users to view partially downloaded media assets. For example, if the media
guidance apphcation only downloads half a movie before the nser loses network
availability, the media guidance application may allow the user to view the half of
the movie that has been downloaded.
[0089] At block 706, the media guidance application, using control circuitry 504,

15 receives, from a server, based on receiving the user selection, a first version
identificr assoclated with the media asset and a sccond version identifier associated
with the media asset, wherein the first version wdentifier is associated with a first
version of the media asset stored on the server and the second version identifier is
associated with a second version of the media asset stored on the server. The

20  media guidance application may receive the identifiers as described in relation o
FiG. 10,
[0090] The server may be any of media content source 616 and media guidance
data source 618. The server may store many different versions of the same media
asset using storage circuiiry 508. For example, the server may store SD and HD

25  wversions of movie A 102, The media guidance application may be able to use the
received identifiers to request the different versions of the media asset from the
Server.
[0091] Atblock 708, the media guidance application, using control circuitry 504,
splits, in response to receiving the first version identifier and the second version

30 identificr, the user selected media asset into a first segment and a second segiment,
The media gindance application may allow the user to view any of these segments

even if the other has not been downloaded. The media guidance application may
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split the media asset into more than two segments in accordance with this
disclosure. The media guidance application may split the media asset using the
processes described n relation to FIGS. 11 and 12

[0092] Atblock 710, the media guidance application, using control circuitry 304,
transnits, to the server, a request for a first portion of the first version of the media
asset, associated with the first version identifier, comprising the first segment of
the media asset and a second portion of the second version of the media asset,
assoctated with the second version identifier, comprising the second segment of the
media asset. For example, the media guidance application may transmif a request
for a first balf hour of a movie m SD quality and a second half howr of a movie n
HD quality. The server may be a source of video-on-demand or stored media
assets.

[6093] Atblock 712, the media guidance application, using control circuitry 504,
receives, from the server, prior to the determined fiture unavailability of the
network, the first portion of the first version of the media asset and the second
portion of the scction version of the media asset. The media guidance apphication
yoay receive the first and second portions using commmunications network 614, For
example, the media guidance application may receive the requested first half howr
of a movie in SD guality and second half hour of a movie in HD guality. The
media guidance application may receive the first and second portions
simultancousty. The media guidance application may store the recetved first and
second portions, and then transmit requests for further portions of the media asset.
The media guidance application may exccute blocks 710 and 712 as descabed in
relation to FIG. 13,

[6094] FIG. 8 is an exemplary process 800 for receiving a user selection of a
media asset incorporating embodiments of this disclosure. Process 800 may be
executed by control circutiry 504 to perform block 702. While the media guidance
application may execute process 800 1o receive selections on display 512, it is
understood that the media guidance application may receive spoken selections
from the user as well using speech-to-text sofiware 1o mterpret the user’s spoken

commands.
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[0095] At block 802, the media guidance application, using control circuitry 504,
generates for display a plurality of indicators of media assets, wherein each
mdicator of a media asset 1s associated with a respective region. For example, the
media guidance application may generate for display screen 100 on display 512.
The media gmidance application may gencrate for display regions associated with
each media asset indicator. For example, the media gmdance application may
generate for display screen 100 which includes indicators for movie A 102,
television show B 104, and song C 106, Each indicator may be associated with an
image region, as shown i screen 100,

[6096] At block 804, the media guidance application, using cantrol circuitry 504,
detects a user selection of a region on the display. The media guidance application
may receive a user sclection through user mput mterface 510, For cxample, the
media gmdance application may detect that the user touched a point on the surface
of a touchscreen on a tablet displaying screen 100,

{6097} At block 806, the media guidance application, using control circuitry 504,
determines coordinates of the user selection. For example, the media guidance
application may determine a user selected a pixel with (%, v) coordinates (200, 500)
by activating a touchscreen of a tablet displaying screen 100,

[0098] At block 808, the media guidance application, using control circuitry 504,
compares the coordinates to each region associated with each of the plurality of
mdicators of modia asscts. For example, the media guidance application may
generate for display a selectable rectangular region for movie A 102 on screen 100
with {x, y) coordinates (100, 300) to (300, 700). The media guidance application
may also generate for display a selectable rectangular region for television show B
104 on sereen 100 with (x, yv) coordinates (700, 300) to (900, 700}, The media
guidance application may compare the (x, v) coordinates of the user sclection to
the (x, v) coordinates of both these regions,

[0099] At block 810, the media guidance application, using control circuitry 504,
determines, based on the comparing, that the coordinates are in a region associated
with an indicator of a media asset. For example, the media guidance application
may determine that the received user selection of coordinate (200, S00) belongs to

the region associated with movie A 102 as described above.
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[0108] FIG. 9 is an exemplary process 900 for determining future unavailability
of a network incorporating embediments of this disclosure. The media gwidance
apphcation may cxecute process 900 as part of block 704, As referred to herein,
network access, network connectivity, and network availability are used
mterchangeably.

[6101] At block 902, the media guidance application, using control circuitry 504,
retrieves a user profile comprising any combination of a calendar, a user location,
and behavior patterns. The media guidance application may retricve a local user
profile from storage circuttry 508 or from a remote user profile database using
conupunications network 614, The calendar may wnclude records of past, present,
and futare user activities. For example, the calendar may include a record that the
user has a flight booked for February 23 from 4:00pm to 6:00pm. The user
focation may be determined using GPS circuitry on the user device. For example,
the media guidance application may be executed by control circuitry 504 on a
tablet, and GPS circuitry on the same tablet may provide the user’s current
fongitudinal and latitudinal coordinates. Bohavior patterns may be deternuned by
identifving common pattemns in the user’s periodic movements. For example,
control circuitry 504 on a tablet may determine that a user’s device loses network
connectivity between 8:00am and 9:00am cach moring, perhaps because the user
is driving to work. In another example, control circuitry 504 on a tablet may
determing that a user’s device loses notwork comnnectivity cvery year around
Christmas, perhaps because the user goes home to visit family.

16102} At block 904, the media guidance application, using control circuitry 504,
deternunes whether the calendar indicates the user will be losing network access
soon. If the retrieved user profile has no calendar, process 900 may proceed to
block 906. Control circuitry 504 may compare upcoming records in the calendar
to a database of kevwords that indicate network foss may oceur. For example, the
media gmdance application may compare the calendar records to keywords such as
“airport,” “driving,” and “subway” that have been stored 1n a database using
storage circuitry 308. In some embodiments, the media guidance application will
only compare a subset of calendar records within a certain threshold time of the

current time (for example, calendar records within two hours of the current time) to
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the keywords. If records in the calendar match any of the keywords, the media
guidance application may determine that the calendar indicates the user will be
losing network access soon, and process 900 proceeds to block 912, The media
guidance application may also store the time at which the user is expected to lose

5 network access based on the information in the calendar record that shares a word
with the kevwords. Otherwise, process 900 proceeds to block 906,
[0103] At block 906, the media guidance application, using control circuitry 504,
determines whether the user location 1s associated with loss of network
connectivity. The media guidance application may determine the current user

10 location by using coordmates provided by the GPS circuitty. The media guidance
application may transmit, using communications network 614, these coordinates to
a map on a server. The media guidance application may then receive a deseripior
of a location associated with the location coordinates, such as “restaurant,” “coffee
shop,” or “airport.” Control circuitry 504 may compare the received descriptor to a

15 database of keywords that indicate network loss may occur. The database of
keywords may be the same as or diftorent from the database of kevwords used in
block 904. For example, the media guidance application may compare a received
descriptor “subway” 1o keywords such as “airport,” “driving,” and “subway” that
have been stored in a database using storage circuitry 508, If a portion of the

20 received descriptor matches any of the keywords, the media guidance application
may detcrmine the user location 1s associated with loss of network connectivity,
and procesg 900 proceeds to block 912. Otherwise, process 900 proceeds to block
908. In some embodiments, process 900 proceeds to block 908 if no user location
data is available in the user profile.

25 [06104] At block 908, the media guidance application, using control circuitry 504,
extracts a subset of behavior patterns relevant to a current context. For example,
the user profile retrieved by the media guidance application may include the
following behavior patterns: loss of network connectivity on workdays between
§:00am and 9:00am (perhaps due to the user commuting to work) and loss of

30 network connectivity every December (perhaps duc to travelling home during
holidays). The media guidance application may extract a subset of the behavior

patterns are applicable to a corrent context. For example, the media guidance
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application may determine the carrent day is a workday in November. Hence, the
first behavior pattern is relevant to the current context, but the second is not. The
media guidance application may extract the behavior pattern that indicates foss of
network connectivity on workdays between §:00am and 9:00am {perhaps due to

5 the user commuting to work).
[6105] At block 910, the media guidance application, using control circuitry 504,
determines whether the subset of behavior patterns indicates whether the vser will
be losing network access soon. The subset of behavior pattems may be the
behaviors exaracted i block 908, and each of the behavior pattems in the subset

10 may be individually tested for the condition in block 910. For example, the media
guidance application may have extracted a behavior pattern that indicates loss of
network connectivity on workdays between §:00am and 9:00am (perhaps due to
the user commuting to work). The media gwidance application may determine that
the behavior pattern indicates the user will be losing network access soon if the

15 current timng 1s 7:55am, and process 900 may proceed to block 912, The media
guidance application may also store the time at which the user 1s expected to lose
network access, as deseribed below, The media guidance application may
determine the user will be losing network access soon if the current time is within a
threshold amount of time {for example, ten minutes or 10% of the length of time of

20 the behavior patiern) of a time associated with the behavior pattern. On the other
hand, the media goidance application may determine that the behavior pattern
indicates the user will not be losing network access soon if the current time is
9:05%am, and process 900 may be terniinated. If no behavior patterns are available
m the retrieved user profile, process Y00 may also be terminated.

25 [6106] Atblock 912, the media guidance application, using control circuitry 504,
determines that the network will be unavailable in the future. The media guidance
application may store this determination using storage circuiiry 308 to change the
value of a Boolgan vanable “NetworkLossUpcoming” to “True”. The media
guidance application may also store, using storage circuitry 308, a time at which

30  network loss is expected to occus, if that information can be extracted from the
user profile. The media guidance application may also store the time at which the

user is expected 1o lose network access. For example, if the media guidance
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application determined a calendar record starting at 7:00pm indicated loss of
network connectivity at block 904, 7:00pm may be stored. In another example, if
the media gindance application determiined a behavior pattern from 8:00am to
9:00am indicated loss of network connectivity at block 910, 8:00am may be stored.
If no time information is available, the media gmidance application may store a
predeternmined defaunlt value, such as 30 minutes from the current time.

[0107]  FIG. 10 is an exemplary process 1000 for receiving a first version
identifier and a second version identifier from a network incorporating
embodiments of the present disclosure. The media guidance application may use
the first and second version identificrs to learn of the existence and availability of
the first and second versions of the media asset on any of the servers. The servers
may be any of media content source 616 and media guidance data source 618,
Control circuitry 504 may execute process 1000 as part of block 706,

[6108] Atblock 1002, the media giudance application, using control circuitry
504, constructs a query comprising an identifier of the user selected media asset
and a request for version identifiers. For example, the media guidance application
may construct a request for a media asset selected by the user in the following
format — “MEDIA_ID = "Movie A” AND MEDIA_VERSION = “Any™”. In some
embodiments, the media guidance application only requests versions compatible
with the user device being used to transmit the request. For example, the media
guidance application may be using wircless user communications device 606 to
transmit the request, wherein wireless user communications device 606 can only
display videos of quality 360p and 480p on display 512. Hence, the media
guwidance application mway construct the request in the following format -
“MEDIA 1D = ‘Movie A" AND (MEDIA VERSION = “360p° OR “480p°)". The
request formats shown here are exemplary, and any appropriate request formats
may be used.

[0109] Atblock 1004, the media guidance application, using control circuitry
504, transmits the query constructed in block 1002 to a phuality of servers. The
media guidance application may transmit the query using communications network

614. The plurality of servers may be media servers {(such as media content source
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616 and media guidance data source 618) that can provide media assets for
download.
[8318] At block 1006, the media guidance application, using control ciratry
504, determines if a threshold amount of time to wait for a response has been
5 reached. For example, the media guidance application may have a predetermined

response wait time of 5 seconds. Control circuitry 504 may determine whether 5
seconds have been reached since the qaery was transmitted at block 1004. The
time when the query was transmiited may be the time when the last query was
transmitted to the last of the plurality of servers. Hthe threshold amownt of time

10 has not been reached, the media guidance application continues waiting for
responses from the pluarality of servers and caches any received responses using
storage circuitry 308, If the threshold amount of time has been reached, process
1000 proceeds to block 1008,
[G111]  Atblock 1008, the media giudance application, using control circuitry

15 504, stores received version identifiers and associated servers. Alf responses
received during the response wait time period may have been cached by the media
guidance application. The media guidance application may now store the recetved
version identifiers and associated servers. For exampie, the media guidance
application may have received a response from a server at block 1006 and cached

20  the response. The media guidance application may now retrieve the response from
the cache, extract the version identificrs and server identifier from the responsc,
and store this information using storage circuitry 508. For example, the received
and cached response may have been “TIME = *1358° AND MEDIA_ID = ‘Movie
A7 AND SERVER_ID = ‘Movies Online Server 47 AMD (VERSION D = 360p”

25  AND “480p’y AND LOCATION = ‘ALABAMA’”, The media guidance
application may store only the version wdentifiers (VERSION ID = *360p° AND
‘480p7) and server identifier (SERVER. 1D = “Movies Online Server 47} for future
use using storage cireuitry 308, The media guidance apphcation may discard the
mnformation stored in the cache after block 1008 has been executed for each

30 recetved response.
[0112] Atblock 1010, the media guidance application, using control circuitry

504, removes duplicate version identifiers from the information stored during
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block 1008, For example, the media guidance application may have stored the
following entries: [(SERVER_ID = ‘Movies Online Server 4° AND
{(VERSION ID = ‘360p~ and ‘480p")), (SERVER I} = *Movics Online Server 57
AND VERSION D= ‘480p™)]. In some smbodiments, the media guidance
application may remove duplicatos to result in the maximum possible number of
unigue server identifiers remaining stored. Hence, the media guidance application
may remove the duplicate version dentifier “480p” from the stored entries as
follows: [(SERVER ID = ‘Movies Online Server 47 AND VERSION 1D =
360p7). (SERVER D = "Movies Online Server 3 AND VERSION 1D =
‘480p7)1. In some emboduments, the media guidance application may sort the
server identifiers (for example, alphabetically or in order of receipt of response)
and remove the duplicates as they appear i the sorted entrigs. Hence, the media
guidance application may remove the duplicate version identifier “480p” from the
stored and alphabetically sorted entries as follows: [(BERVER 1D = ‘Movies
Unlme Server 4 AND (VERSION 1D = 360p” AND “480p ")}

[0113] FIG. 11 is an exemplary process 1100 for determining what fraction of a
media asset should be downloaded in a first version incorporating embodiments of
this diselosure. It is understood that process 1100 may be executed multiple times
to determine what fraction of any media asset i a plurality of media assets should
be downloaded in any version of a plurality of available versions. Control circutry
304 may execute process 1100 as part of block 708.

{0114} At block 1102, the media guidance application, using control circuitry
504, retrieves some or all of a user selection of an amount of time for download,
percentage of content the user wants in the first version, and desired version of the
media asset. In some embodiments, the media guidance application may retrieve
nong of the user selections vse predetermined default values instead of retrieved
sciections for the following blocks. The mformation may be retrieved from the
user profile described in relation to FIG. 9. The amount of time for download may
specify a maximum time a user wants downloads of media asset to take, such as
one hour. An exemplary percentage of content the user wanis in a first version
may be 75% maximum of a movie in 8D, rest m HD. A desired version of a media

asset may be HD, whenever possible 1n Light of time and network availability
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constraints. The media guidance application may use the received user selections
as constraints to be fulfilled. The media guidance application may break these
constratnts if needed to fully download a media asset, or to download as much of a
media asset as can be downloaded before network connectivity is lost.

[0115] The media guidance application may have reecived this information
through user mput interface 510 and siored it using storage circunitry 508. The user
may use user input interface 510 to select options on display 512, The user may be
able 1o enter in the amount of time for download using a keyboard or a drop-down
selection. The user may be able to enter the percentage of content the user wants
in a first version using a shider bar or by entering in the number using a keyboard.
The user may be able to enter the desired version of the media asset by selecting
checkboxes for some or all of the available versions of media assets. In some
embodiments, the user may speak his or her preferences into a microphone, and the
media guidance application may use spesch-to-text conversion to transcribe the
user’s speech and then extract the user selections from .

[0116] At block 1104, the media guidance application, using control circuitry
504, deternunes tune remaining until the network is unavailable, The media
guidance application may retrieve the time stored during process 900 (for exampie,
network connectivity is predicted to be Jost at 8:00am), determine a current time
{for example, 7:45am), and subtract the current tume from the retrieved time to
determine the time remaimng (for example, fifteen minutes).

[0117F At block 1106, the media guidance application, using control circuitry
504, sets a local “time_variable™ to equal the mintmum of the user selected time
for download, retrieved in block 1102, and the time remaining until the network is
unavailable, determined in block 1104, The media guidance application may store
“time_variable™ using storage circnitry 508, For example, the media guidance
application may determine the manimum of a user selocted maximum download
time of one hour and a time remaming until loss of network connectivity of fifteen
minutes is fiftcen mimutes. The media guidance application may store
“time_variable = 00:13” using storage circuitry 308,

[0118] At block 1108, the media guidance application, using control circwitry

504, determines a first fraction and a sccond fraction such that downloading the
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first fraction of the media asset in a first version and the second fraction of the
media asset n a second version will take less time than “time_vanable”. More
than two tractions may be detcrmuncd 1if more than two versions of the media asset
will be downloaded. The two versions may be the versions received and stored in
relation to FIG. 10. The media guidance application may determine the two
fractions based on any combination of the following factors: available bandwidth
on network, speed of downloading on network, size or length of media asset to be
downloaded, “time variable”, the retrieved user selection of desired version,
and/or the retricved user selection of percentage of content the user wants in the
first version. The media guidance application may use a predetermuned default
value for the available bandwidth or the download speed. The media guwidance
application may trv to optintize and balance both speed of the download and
quality of the downloaded version. For example, if the user selection indicated the
user wants a maximom of 50% of the media asset in 8D quality, and prefers to
download HD quality, the media guidance application may determine 45% of
movie A 107 needs to be downloaded in SD quality, 25% of movie A 102 can be
downloaded in HD quality, and the remainder will not be able to be downloaded
before network connectivity is lost in fifteen nunutes. In another example, if the
user selection indicated the user wants a maximoum of 100% of the media asset in
SD quality, the media guidance application may determine 100% of movie A 102
nceds to be downloaded m SD quality and 0% in HB quality before network
connectivity is logt in fificen minutes. The fractions may be expressed as a fraction
of the length of the media asset or a fraction of the size of the media asset.

[6119] Atblock 1110, the media guidance application, using control circutry
504, adjusts the first fraction and the second fraction based on an estimate of
current network connectivity. For example, the media guidance application may
have used a predetermined default download speed of SMB/second when
determining the first and second fraction at block 1108. Hence, the media
guidance application may deternmne 45% of movie A 102 needs to be downloaded
m SD guality, 25% of movie A 102 can be downloaded in HD quality, and the
remainder will not be able to be downloaded before network connectivity is lost in

fifteen minutes. However, the media guidance application may determine the
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current download speed is actually 6MB/second. The media guidance application
may determine the current download speed or available bandwidth by executing a
test that uploads or downloads a test file using network 614 and measures the time
taken to execute the test. The media gnidance application may adjust the first and
5 sccond fraction and determine that 50% of movie A 102 needs to be downloaded 1o

SD quality, 30% of movie A 102 can be downloaded m HD quality, and the
remainder will not be able to be downloaded before network connectivity is lost in
fifteon minutes,
[8120] Atblock 1112, the media suidance application, using coniro!l circuriry

10 504, stores the first fraction and the second fraction using storage circutry 508,
For example, the media guidance application may determine in block 1110 that
50% of movie A 102 needs to be downloaded in $D guality and 30% of movic A
102 can be downloaded in HD guality. The media guidance application may store
these fractions, using storage circuitry 308, in any of the following exemplary

15 mformation formats: {HD=3, 8D=73} [.5, 3] [HD=50, SD=30}, [50, 30},
FHD=50, 8D=30, NULL=20], and [50, 30, 20}. Any other sumilar formats to store
the mformation may also be used.
{6121} FIG. 12 18 an exemplary process 1200 for spiitiing a media assct
tncorporating embodiments of this disclosure. Control circuitry 504 may exccute

20 process 1100 as part of block 708, Although process 1200 is described as using
two fractions, 1t 18 understood that any mumber of fractions may be used in
accordance with this process.
[0122]  Atblock 1202, the media guidance application, using contro! circuitry
504, may identify a starting timestamp of the media asset. The media gumdance

25  application may determine a default timestamp of 00:00 unless the media asset has
already been partially viewed by the user or the user requested download of only a
portion of the media asset. If the media asset has been partially viewed by the
user, the media guidance application may deternune the starting tumestamp to have
the same value as the latest bookmark in the media asset. If the user requested

30  download of onlv a portion of the media asset, the media gnidance application may

determine the starting timestamp to be the first timestamp in the requested portion.
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[0123] At block 1204, the media guidance application, using control circuitry
504, setrieves the first fraction and the second fraction using storage circuitry 504,
The determimation and storage of the first fraction and the second fraction are
described in more detail in relation to FIG. 11.

[0124] Atblock 1206, the media guidance application, using control circuitry
504, stores a marker associated with the first fraction of a length of the media asset
and the second fraction of the length of the media asset in the media asset
metadata. For example, the media guidance application may determine the length
from the starting timestamp to the end of a edia asset is 20 minutes, The first
fraction may be 0.5 and the second fraction may be 6.3, The media guidance
application may store a marker indicating the first fraction of a length of the media
asset (20 minutes * 0.5 = 10 nuinutes) and a marker indicating the second fraction
of the length of the media asset (20 minutes * 0.3 = 6 minutes) in the media asset
metadata in local storage using storage circuitry 308, In some embodiments, the
media gutdance application stores the sizes of the fractions, that is, 10 minutes and
6 minutes. in some embodiments, the media guidance application stores the poimts
in the length of the media asset that mark the boundaries of the fractions, that is, 10
minates and (10 minutes + 6 minutes =) 16 minutes. This is because the media
guidance application will download the media asset between timestamps of 0
minutes and 10 minutes in a first version, and between timestamps of 10 minutes
and 16 minotes in a second version.

16125} At block 1208, the media guidance application, using control circuitry
504, determines a number of simultancous downloads that can be performed and
stores the number as a varnable “pum_sim_dl” using storage circuitry 508, The
media guidance application may determine this number based on capabilities of the
current user device. The media guidance application may also determing how
many of the available simultancous download stroams are already being used on
the user device, and subtract this number from the total number available, For
example, the media guidance application may determine that a user tablet ranning
the media guidance application is capable of 10 simultancous download streams,
where 8§ of the download streams are cusrently being used. Hence, the media

guidance application may store “nom_sim_dl = 27 using storage circuitry 308,

44



CA 02987438 20171127

WO 2017/172571 PCT/US2017/024235

[0126] Atblock 1210, the media guidance application, using control circuitry
504, stores “num_sun_dl - 17 markers between each of (a) the starting timestamp
and the marker associated with the first fraction and (b} the markers associatod
with the first and second timestamps. This may allow as many simultancous
5 scgment to be downloaded as possible. For example, the media guidance

application may be downloaded a media asset of 20 minutes of length, with a
starting timestamp at 00:00, a timestamp for the first fraction at 10:00, and a
timestamp for the second fraction at 16:00, The media guidance application may
then store “num_sim dl - 17 timestamps between cach of these tunestamps. For

10 example, the media gwdance application may store “num_stin - 17(=2-~1=
1} additional timestamps at between the starting timestamyp of 00:00 and first
fraction timestamp of 10:00 at 05:00 and between the first fraction timestamp of
10:00 and second fraction timestamp of 16:00 at 13:00.
[6127] Atblock 1212, the media giudance application, using control circuitry

15 504, modifics the media asset metadata to store an association with the first
version tor all segments botween the starting timestamp and the marker associated
with the first fraction, and an association with the second version for all segments
between the markers associated with the first and second fractions. For example,
the first and second version may be SD and HD versions respectively. As

20 discussed above, the media guidance application may have stored timestamps in
the media asset metadata at 00:00, 05:00, 10:00, 13:00, and 16:00. The media
guidance application may store an association with 8D quality for segiments 00:00-
05:00 and 05:00-10:00. The media guidance application may also store an
association with HD guality for segments 10:00-13:00 and 13:00 and 16:00. The

25  media guidance application may store the media asset metadata in local storage
using storage circuitry 508,
[6128] FIG. 13 is an exemplary process 1300 for receiving a first and second
portion of a media asset incorporating embodiments of thus disclosure. Control
circoitry 504 may execute process 1300 as part of blocks 710 and 712. Process

30 1360 1s described in relation to a first segment of a first media asset, and it is
understood the same process may be used to receive any segment of any media

asset,
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10129} At block 1302, the media guidance application, using control circuitry
504, transmits, to the server, a request for a first portion of the first version of the
media asset, associated with the first version dentifier, comprising the first
segment of the user selected media asset. The user selected media asset may be
movie A 102 as shown on screen 100, As desenibed in relation to FIG. 16, the first
version identifier may be “SD7. As discussed in relation to FIG. 12, the first
segment may be a portion of a media asset between timestamps 00:00 and 05.00.
The server may be any of media content source 616 and media guidance data
source 618, The media guidance application may transmit, through
communications network 614, to the server, an identifier of the user selected media
asset, a request including the first version identifier, and the timestamps associated
with the first portion. For example, an exenmplary request may be: [MEDIA 1D =
“Movie A7 AND VERSION_ID = “5D” AND TIMESTAMP! = “00:00” AND
TIMESTAMP2 =*05:007]. The media guidance application may transmit the
request 1o the server associated with the version identifier as stored in block 1608,
[0138] At block 1304, the media guidance application, using control circuitry
504, receives the first portion of the first version of the media asset from a server.
The media gidance apphication may receive the portion requesied n block 1302,
If the media guidance application does not receive the first portion within a
threshold response time, the media guidance application may re-transmit the
request or transmit a request to another server. At block 1306, the media guidance
application, using coatrol circuitry 504, stores, using storage circuitry 508, the
first portion of the first version of the media asset, as received at block 1304,
[6131] At block 1308, the media guidance application, using control circutry
304, links the first portion of the first version of the media asset to other portions
of the media asset based on media asset metadata. For example, the media asset
metadata may indicate that the media asset has a first segment from timestamps
00:00-05:00 and a second segment from timestamps 05:00-10:00. The media
guidance application may link the recetved first portion, comprising the segment
from 00:00-03:00, to a portion, received later or sunultancously, comprising the
segment from 05:00-10:00. The media gmidance application may link the received

portions to allow the first received portion and the second received portion to be
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played consecutively when the user selects movie A 202 on screen 200, In some
embodiments, the media gumdance application will link partially downloaded
portions to fully downloaded portions. For example, if a download of a portion of
a media asset could not be finished before loss of network connectivity, the
partially downloaded portion may be stored and linked to fully downloaded
portions. The media guidance application may allow users to view media assets
while they are being downloaded.

10132} Once the first portion of the media asset has been downloaded, the media
guidance application may remove the icon for the media asset (for example, movie
A 102} from screen 100 and add the icons for the media asset (for example, movie
A 202) to screen 200, and generate for display icon 210 overlaid on the icons for
the media asset on screen 200. When each subsequent portion of the media asset is
downloaded, the media guidance application may update icon 210, The updating
may be based on the media guidance application determining what portion of the
media asset has been downloaded in each version. Using the determination, the
media guidance application may update scons 212 or 218 with new arcas for the
portions of the pie graph, icons 214 or 220 with new radii for the concentric
circles, or icons 216 or 222 with new lengths of filled in circamferences for the
bollow concentric circles.

[0133] FIG. 14 15 an exemplary process 1400 for replacing downloaded media
assets mcorporating embodiments of this disclosure. Control circuitry 504 may
execute process 1400 to replace portions of a media asset downloaded in a lower
quality version with a higher quality version. For exaraple, a user selection, as
received m block 1102, may indicate a user prefors media assets in “720p” quality.
The media guidance application may have downloaded a media asset in “360p”
quality to complete the download before network connectivity is lost. In some
embodiments, the media guidance application will replace the “360p™ portions
with “480p” portions, and then replace the “480p” portions with “720p” portions.
In some embodiments, the media guidance application will replace the “360p”
portions with “720p” portions.

[0134] In some embodiments, portions at the beginning and end portions of a

media asset may not be replaced with a higher quality version of the media asset
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since these portions are likely to contain credits, and hence may not be important to
the user.

[8135] Atblock 1402, the media guidance application, using control cirantry
504, determines current network connectivity. The media guidance application
may determine whether the user has regained network connectivity after the loss of
network connectivity predicted in relation to FIG. 9. The media guidance
application may determine whether communications network 614 can be accessed,
and measure the quality of access. For example, the media guidance application
may measure bandwidth, upload speeds, download speeds, or anv other network
quality statistic.

[0136] Atblock 1404, the media guidance application, using control circuitry
504, determines whether the current network connectivity, as determined at block
1402, 1s greater than or equal to a predetermined threshold connectivity, Hthe
condition is true, process 1400 proceeds to block 1406, Otherwise, block 1400
returns to block 1402,

[0137] At block 1406, the media guidance application, using control circuitry
504, deternunes whether any downloads are corrently occurring. I the media
gwidance application determines downloads are occurnng right now, the media
guidance application may allow those downloads to complete before beginning
replacement of already downloaded media assets. The media guidance application
may determine whether any downloads are currently occurring by checking the
status of all possible simuktaneous download streams for the current user device. If
the media guidance application finds at least one download strean not being used,
process 1400 proceeds to block 1408, Otherwise, process 1400 returns to block
1402,

[0138] Atblock 1408, the media guidance application, using control circuitry
504, identifies an incomplete media asset or media asset in the first version. Ifthe
media gmdance application determines a media asset was not completely
downloaded, the media guidance application may download the remaining portions
of the mecomplete media asset. If 2 media asset has portions in a lower quality first
version, the media guidance application may replace the lower quality first version

portions with higher quality second version portions. The media guidance
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application may identity a media asset with either the longest incomplete portion
or longest postion in a lower quality first version.

[8139] Atblock 1410, the media guidance application, using control cirawtry
504, retricves the media asset in a higher quality second version from the server,
In some embodiments, if the media guidance application 1dentified an incomplete
media asset at block 1408, the media guidance application may refrieve portions in
tower quality first version from the server to complete the download of the
incomplete media asset. The media guidance application may retrieve the media
assot as described in relation 1o FIG. 13,

[0140] At block 1412, the media guidance application, using control circuitry
504, replaces the identified media asset with the retrieved media asset. The media
guidance application may erase the lower quality first version portion of the media
asset from storage circuitry 508 and replace the erased portion with the higher
qualitv second version portion of the media asset. The media guidance application
may also update the links in the media asset metadata to remove links to the lower
quality first version portion and add links to the higher quality section version
portion, as described in relation to block 1308. The media guidance application
may also update wcon 210,

[0141] In some embodiments, if the media guidance application tdentified an
meomplete media asset at block 1408, the media guidance application may create
hinks between the newly downloaded portion and the incomplete media assct as
described in relation to block 1308,

[0142] It should be noted that processes 700-1400, or any step thereof counld be
performed on, or provided by, the optimization system on any of the devices
shown in FIGS. 3-4. For example, processes 700-1400 may be executed by
processing circuitry 504 (F1G.3) as instracted by processing circuitry implemented
on user equipment 602, 404, and/or 406 (FIG. 4) in order to provide mformation fo
auser. In addition, one or more steps of processes 700-1400 may be incorporated
1o or combined with one or more steps of any other process or embodiment.
[6143] It is contemplated that the steps or descriptions of FIGS. 7-14 may be
used with any other embodiment of this disclosure. In addition, the steps and

descriptions described in relation to FIGS. 7-14 may be done in altemative orders
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or in parallel to further the purposes of this disclosure. For example, each of these
steps may be performed in any order or in parallel or substantially simultaneously
to reduce lag or increase the speed of the system or method.

[0144] The processes discussed above are intended to be illustrative and not
hmiting. One skilled in the art would appreciate that the steps of the processes
discussed herein may be omitted, modified, combined, and/or rearmanged, 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. Ouly 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
hmitations deseribed m any one embodiment may be applied to any other
embodiment herein, and flowcharts or examples relating to one embodiment may
be apphied to any other embodiment herein, and flowcharts or examples relating to
one embodiment may be combined with any other embodiment in a suitable
manner, done m 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.
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CLAIMS:

1. A method for efficiently downloading media assets, the method comprising:

receiving a user selection of a media asset;

determining future unavailability of a network;

receiving, from a server, based on receiving the user selection, a first version identifier
associated with the media asset and a second version identifier associated with the media
asset, wherein the first version identifier is associated with a first version of the media asset
stored on the server and the second version identifier is associated with a second version of
the media asset stored on the server, and wherein one of the first version of the media asset
and the second version of the media asset is associated with a higher quality than the other of
the first version of the media asset and the second version of the media asset;

retrieving from memory, a predetermined setting of a size criteria of one or more
versions of the first version of the media asset and the second version of the media asset;

splitting, in response to receiving the first version identifier and the second version
identifier, the media asset into a first segment and a second segment;

transmitting, to the server, a request for:

a first portion of the first version of the media asset, associated with the first version
identifier, comprising the first segment of the media asset; and

a second portion of the second version of the media asset, associated with the second
version identifier, comprising the second segment of the media asset; and

receiving, from the server, prior to the determined future unavailability of the network,
the first portion of the first version of the media asset simultaneously with the second portion

of the second version of the media asset.

2. The method of claim 1, wherein the first version comprises any of standard-
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality.
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3. The method of claim 1, wherein determining the future unavailability further
comprises retrieving a user profile comprising at least one of a calendar, a location, and a

behavior pattern.

4. The method of claim 1, further comprising replacing the first portion of the

first version of the media asset with a third portion of the second version of the media asset.

5. The method of claim 1, wherein a first size of the first segment and a second

size of the second segment are based on the future unavailability of the network.

6. The method of claim 1, wherein the splitting is based on the future
unavailability of the network and a time remaining until the future unavailability of the
network.

7. The method of claim 1, wherein the first segment of the media asset comprises

opening credits or closing credits.

8. The method of claim 1, wherein the user selection is a first user selection,
wherein the media asset is a first media asset, and further comprising:

receiving, at a user device, a second user selection of a second media asset; and

determining a download order of the first media asset and the second media asset

based upon an identifier of the user device.
9. The method of claim 1, further comprising generating for display an icon
associated with the first portion of the first version of the media asset and the second portion

of the second version of the media asset.

10.  The method of claim 1, wherein the user selection is a first user selection, and

further comprising receiving a second user selection of at least one of a download time, a
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percentage associated with the first version of the media asset, and a desired version of the

media asset.

11. A system for efficiently downloading media assets, the system comprising
control circuitry configured to:

receive a user selection of a media asset;

determine future unavailability of a network;

receive, from a server, based on receiving the user selection, a first version identifier
associated with the media asset and a second version identifier associated with the media
asset, wherein the first version identifier is associated with a first version of the media asset
stored on the server and the second version identifier is associated with a second version of
the media asset stored on the server, and wherein one of the first version of the media asset
and the second version of the media asset is associated with a higher quality than the other of
the first version of the media asset and the second version of the media asset;

retrieve from memory, a predetermined setting of a size criteria of one or more
versions of the first version of the media asset and the second version of the media asset;

split, in response to receiving the first version identifier and the second version
identifier, the media asset into a first segment and a second segment;

transmit, to the server, a request for:

a first portion of the first version of the media asset, associated with the first version
identifier, comprising the first segment of the media asset; and

a second portion of the second version of the media asset, associated with the second
version identifier, comprising the second segment of the media asset; and

receive, from the server, prior to the determined future unavailability of the network,
the first portion of the first version of the media asset simultaneously with the second portion

of the second version of the media asset.

12.  The system of claim 11, wherein the first version comprises any of standard-
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality.

53

Date regue/Date received 2023-05-29



10

15

20

25

30

84119777

13.  The system of claim 11, wherein the control circuitry configured to determine
the future unavailability is further configured to retrieve a user profile comprising at least one

of a calendar, a location, and a behavior pattern.

14.  The system of claim 11, wherein the control circuitry is further configured to
replace the first portion of the first version of the media asset with a third portion of the

second version of the media asset.

15.  The system of claim 11, wherein a first size of the first segment and a second

size of the second segment are based on the future unavailability of the network.

16.  The system of claim 11, wherein the splitting is based on the future
unavailability of the network and a time remaining until the future unavailability of the

network.

17.  The system of claim 11, wherein the first segment of the media asset comprises

opening credits or closing credits.

18. The system of claim 11, wherein the user selection is a first user selection,
wherein the media asset is a first media asset, and wherein the control circuitry is further
configured to:

receive, at a user device, a second user selection of a second media asset; and

determine a download order of the first media asset and the second media asset based

upon an identifier of the user device.

19.  The system of claim 11, wherein the control circuitry is further configured to
generate for display an icon associated with the first portion of the first version of the media

asset and the second portion of the second version of the media asset.
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20.  The system of claim 11, wherein the user selection is a first user selection, and
wherein the control circuitry is further configured to receive a second user selection of at least
one of a download time, a percentage associated with the first version of the media asset, and

a desired version of the media asset.

21. A system for efficiently downloading media assets, the system comprising:

means for receiving a user selection of a media asset;

means for determining future unavailability of a network;

means for receiving, from a server, based on receiving the user selection, a first
version identifier associated with the media asset and a second version identifier associated
with the media asset, wherein the first version identifier is associated with a first version of
the media asset stored on the server and the second version identifier is associated with a
second version of the media asset stored on the server, and wherein one of the first version of
the media asset and the second version of the media asset is associated with a higher quality
than the other of the first version of the media asset and the second version of the media asset;

means for retrieving from memory, a predetermined setting of a size criteria of one or
more versions of the first version of the media asset and the second version of the media asset;

means for splitting, in response to receiving the first version identifier and the second
version identifier, the media asset into a first segment and a second segment;

means for transmitting, to the server, a request for:

a first portion of the first version of the media asset, associated with the first version
identifier, comprising the first segment of the media asset; and

a second portion of the second version of the media asset, associated with the second
version identifier, comprising the second segment of the media asset; and

means for receiving, from the server, prior to the determined future unavailability of
the network, the first portion of the first version of the media asset simultaneously with the

second portion of the second version of the media asset.
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22.  The system of claim 21, wherein the first version comprises any of standard-
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality.

23.  The system of claim 21, wherein the means for determining the future
unavailability further comprise means for retrieving a user profile comprising at least one of a

calendar, a location, and a behavior pattern.

24.  The system of claim 21, further comprising means for replacing the first
portion of the first version of the media asset with a third portion of the second version of the

media asset.

25.  The system of claim 21, wherein a first size of the first segment and a second

size of the second segment are based on the future unavailability of the network.

26.  The system of claim 21, wherein the splitting is based on the future
unavailability of the network and a time remaining until the future unavailability of the

network.

27.  The system of claim 21, wherein the first segment of the media asset comprises

opening credits or closing credits.

28.  The system of claim 21, wherein the user selection is a first user selection,
wherein the media asset is a first media asset, and further comprising:

means for receiving, at a user device, a second user selection of a second media asset;
and

means for determining a download order of the first media asset and the second media

asset based upon an identifier of the user device.
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29.  The system of claim 21, further comprising means for generating for display an
icon associated with the first portion of the first version of the media asset and the second

portion of the second version of the media asset.

30.  The system of claim 21, wherein the user selection is a first user selection, and
further comprising means for receiving a second user selection of at least one of a download
time, a percentage associated with the first version of the media asset, and a desired version of

the media asset.

31. A method for efficiently downloading media assets, the method comprising:

receiving a user selection of a media asset;

determining future unavailability of a network;

transmitting, to the server, a request for:

a first portion of a first version of the media asset; and

a second portion of a second version of the media asset; and

receiving, from the server, prior to the determined future unavailability of the network,
the first portion of the first version of the media asset simultaneously with the second portion
of the second version of the media asset, wherein one of the first version of the media asset
and the second version of the media asset is associated with a higher quality than the other of

the first version of the media asset and the second version of the media asset.

32.  The method of claim 31, wherein the first version comprises any of standard-
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality.

33.  The method of any one of claims 31-32, wherein determining the future

unavailability further comprises retrieving a user profile comprising at least one of a calendar,

a location, and a behavior pattern.
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34.  The method of any one of claims 31-33, further comprising replacing the first
portion of the first version of the media asset with a third portion of the second version of the

media asset.

35.  The method of any one of claims 31-34, wherein a first size of the first portion

and a second size of the second portion are based on the future unavailability of the network.

36.  The method of any one of claims 31-35, further comprising splitting the media
asset into the first portion and the second portion based on the future unavailability of the

network and a time remaining until the future unavailability of the network.

37.  The method of any one of claims 31-36, wherein the first portion of the media

asset comprises opening credits or closing credits.

38.  The method of any one of claims 31-37, wherein the user selection is a first
user selection, wherein the media asset is a first media asset, and further comprising:

receiving, at a user device, a second user selection of a second media asset; and

determining a download order of the first media asset and the second media asset

based upon an identifier of the user device.

39.  The method of any one of claims 31-38, further comprising generating for
display an icon associated with the first portion of the first version of the media asset and the

second portion of the second version of the media asset.

40.  The method of any one of claims 31-39, wherein the user selection is a first
user selection, and further comprising receiving a second user selection of at least one of a
download time, a percentage associated with the first version of the media asset, and a desired

version of the media asset.
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41. A non-transitory computer-readable medium storing a plurality of instructions
for efficiently downloading media assets, the plurality of instructions comprising;:

an instruction for receiving a user selection of a media asset;

an instruction for determining future unavailability of a network;

an instruction for receiving, from a server, based on receiving the user selection, a first
version identifier associated with the media asset and a second version identifier associated
with the media asset, wherein the first version identifier is associated with a first version of
the media asset stored on the server and the second version identifier is associated with a
second version of the media asset stored on the server, and wherein one of the first version of
the media asset and the second version of the media asset is associated with a higher quality
than the other of the first version of the media asset and the second version of the media asset;

an instruction for retrieving from memory, a predetermined setting of a size criteria of
one or more versions of the first version of the media asset and the second version of the
media asset;

an instruction for splitting, in response to receiving the first version identifier and the
second version identifier, the media asset into a first segment and a second segment;

an instruction for transmitting, to the server, a request for:

a first portion of the first version of the media asset, associated with the first version
identifier, comprising the first segment of the media asset; and

a second portion of the second version of the media asset, associated with the second
version identifier, comprising the second segment of the media asset; and

an instruction for receiving, from the server, prior to the determined future
unavailability of the network, the first portion of the first version of the media asset

simultaneously with the second portion of the second version of the media asset.

42.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, wherein the first version comprises any of standard-definition
quality, high-definition quality, 4K video quality, 240p video quality, 320p video quality,
480p video quality, 720p video quality, and 1080p video quality.
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43.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, wherein the instruction for determining the future unavailability
further comprises an instruction for retrieving a user profile comprising at least one of a

calendar, a location, and a behavior pattern.

44.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, further comprising an instruction for replacing the first portion of the

first version of the media asset with a third portion of the second version of the media asset.

45.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, wherein a first size of the first segment and a second size of the

second segment are based on the future unavailability of the network.

46.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, wherein the splitting is based on the future unavailability of the

network and a time remaining until the future unavailability of the network.

47.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, wherein the first segment of the media asset comprises opening

credits or closing credits.

48.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, wherein the user selection is a first user selection, wherein the media
asset is a first media asset, and further comprising:

an instruction for receiving, at a user device, a second user selection of a second media
asset; and

an instruction for determining a download order of the first media asset and the second

media asset based upon an identifier of the user device.
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49.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, further comprising an instruction for generating for display an icon
associated with the first portion of the first version of the media asset and the second portion

of the second version of the media asset.

50.  The non-transitory computer-readable medium storing the plurality of
instructions of claim 41, wherein the user selection is a first user selection, and further
comprising an instruction for receiving a second user selection of at least one of a download
time, a percentage associated with the first version of the media asset, and a desired version of

the media asset.

51. A method for efficiently downloading media assets, the method comprising:

receiving, at a user device, a user selection of a media asset for viewing at the
user device, wherein the selection further comprises a size criteria of plurality of versions of
the media asset;

determining details of an estimated time of future unavailability of a network;

receiving, from a server, based on receiving the user selection, a first version
identifier associated with the media asset and a second version identifier associated with the
media asset, wherein the first version identifier is associated with a first version of the media
asset stored on the server and the second version identifier is associated with a second version
of the media asset stored on the server, and wherein one of the first version of the media asset
and the second version of the media asset is associated with a higher quality than the other of
the first version of the media asset and the second version of the media asset;

retrieving from memory, a predetermined setting of a size criteria of one or
more versions of the first version of the media asset and the second version of the media asset;

in response to receiving the first version identifier and the second version
identifier and prior to receiving the media asset at the user device from the server, splitting the
media asset into a first segment corresponding to the first version and a second segment
corresponding to the second version, wherein a first size of the first segment and a second size

of the second segment are each based on the predetermined setting of the size criteria, the
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estimated time of future unavailability of the network and an available bandwidth of the
network;
transmitting, from the user device and to the server, a request for:
a first portion of the first version of the media asset, associated with the
first
version identifier, comprising the first segment of the media asset; and
a second portion of the second version of the media asset, associated
with the
second version identifier, comprising the second segment of the media asset; and
receiving, at the user device and from the server, prior to the determined
estimated time of future unavailability of the network, the first portion of the first version of
the media asset simultaneously with the second portion of the second version of the media

asset.

52 The method of claim 51, wherein the first version comprises any of standard-
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality.

53.  The method of claim 51, wherein determining the future unavailability further
comprises retrieving a user profile comprising at least one of a calendar, a location, and a

behavior pattern.

54.  The method of claim 51, further comprising replacing the first portion of the

first version of the media asset with a third portion of the second version of the media asset.
55.  The method of claim 51, wherein the splitting is based on the future

unavailability of the network and a time remaining until the future unavailability of the

network.
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56.  The method of claim 51, wherein the first segment of the media asset

comprises opening credits or closing credits.

57.  The method of claim 51, wherein the user selection is a first user selection,
wherein the media asset is a first media asset, and further comprising:
receiving, at the user device, a second user selection of a second media asset;
and
determining a download order of the first media asset and the second media

asset based upon the identifier of the user device.

58.  The method of claim 51, further comprising generating for display an icon
illustrating that the first portion of the first version of the media asset has been downloaded

and the second portion of the second version of the media asset has been downloaded.

59.  The method of claim 51, wherein the user selection is a first user selection, and
further comprising receiving a second user selection of at least one of a download time, a
percentage associated with the first version of the media asset, and a desired version of the

media asset.

60.  The method of claim 51, wherein the predetermined size criteria is a fraction of

one or more of the versions of the media asset.

61. A system for efficiently downloading media assets, the system comprising;
communication circuitry; and
control circuitry configured to:
receive, via the communication circuitry at a user device, a user
selection of a media asset for viewing at the user device, wherein the selection further
comprises a size criteria of plurality of versions of the media asset;
determine details of an estimated time of future unavailability of a

network;
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receive, from a server, based on receiving the user selection, a first
version identifier associated with the media asset and a second version identifier associated
with the media asset, wherein the first version identifier is associated with a first version of
the media asset stored on the server and the second version identifier is associated with a
second version of the media asset stored on the server, and wherein one of the first version of
the media asset and the second version of the media asset is associated with a higher quality
than the other of the first version of the media asset and the second version of the media asset;

retrieve from memory, a predetermined setting of a size criteria of one
or more versions of the first version of the media asset and the second version of the media
asset;

in response to receiving the first version identifier and the second
version identifier and prior to receiving the media asset at the user device from the server,
split the media asset into a first segment corresponding to the first version and a second
segment corresponding to the second version, wherein a first size of the first segment and a
second size of the second segment are each based on the predetermined setting of the size
criteria, the estimated time of future unavailability of the network and an available bandwidth
of the network;

transmit, via the communication circuitry from the user device and to
the server, a request for:

a first portion of the first version of the media asset, associated
with the first version identifier, comprising the first segment of the media asset; and
a second portion of the second version of the media asset,

associated with the second version identifier, comprising the second segment of the media
asset; and

receive, via the communication circuitry at the user device and from the
server, prior to the determined estimated time of future unavailability of the network, the first
portion of the first version of the media asset simultaneously with the second portion of the

second version of the media asset.
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62.  The system of claim 61, wherein the first version comprises any of standard-
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality.

63.  The system of claim 61, wherein the control circuitry configured to determine
the future unavailability is further configured to retrieve a user profile comprising at least one

of a calendar, a location, and a behavior pattern.

64.  The system of claim 61, wherein the control circuitry is further configured to
replace the first portion of the first version of the media with a third portion of the second

version of the media asset.

65.  The system of claim 61, wherein the splitting is based on the future
unavailability of the network and a time remaining until the future unavailability of the

network.

66.  The system of claim 61, wherein the first segment of the media asset comprises

opening credits or closing credits.

67.  The system of claim 61, wherein the user selection is a first user selection,
wherein the media asset is a first media asset, and wherein the control circuitry is further
configured to:

receive, at the user device, a second user selection of a second media asset; and

determine a download order of the first media asset and the second media asset based

upon the identifier of the user device.

68.  The system of claim 61, wherein the control circuitry is further configured to
generate for display an icon illustrating that the first portion of the first version of the media

asset has been downloaded and the second portion of the second version of the media asset
has been downloaded.

65

Date regue/Date received 2023-05-29



10

15

20

25

84119777

69. The system of claim 61, wherein the user selection is a first user selection, and
wherein the control circuitry is further configured to receive a second user selection of at least
one of a download time, a percentage associated with the first version of the media asset, and

a desired version of the media asset.

70.  The system of claim 61, wherein the predetermined size criteria is a fraction of

one or more of the versions of the media asset.

71. A method comprising:

receiving, via a computing device, a user selection of a media asset;

estimating a time of a future change to a condition of a communication network;

computing, based on the estimated time, a size of a first segment of a first version of
the media asset and a size of a second segment of a second version of the media asset; and

obtaining, from a server via the communication network, prior to the estimated time,
the first segment of the first version of the media asset and the second segment of the second
version of the media asset,

wherein the computing comprises optimizing the size of the first segment of the first
version of the media asset and the size of the second segment of the second version of the
media asset to maximize a higher quality version from among the first version of the media

asset and the second version of the media asset.

72.  The method of claim 71, wherein the first version comprises any of standard
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality, and the second
version comprises any of standard definition quality, high-definition quality, 4K video quality,
240p video quality, 320p video quality, 480p video quality, 720p video quality, and 1080p

video quality and wherein the second version is lower quality than the first version.
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73.  The method of claim 71, wherein estimating the time of the future change to
the condition of the communication network comprises retrieving a user profile comprising at

least one of a calendar, a location, and a behavior pattemn.

74.  The method of claim 71, wherein the estimated time is a first estimated time,
and further comprising:

estimating a second time of future change to the condition of the communication
network;

computing, based on the estimated second time, a size of a third segment of a third
version of the media asset; and

obtaining, from a server via the communication network, prior to the estimated second

time the third segment of the third version of the media asset.

75.  The method of claim 71, wherein the computing is based on the estimated time

of the future change and a time remaining until the condition of the communication network.

76.  The method of claim 71, wherein the computing comprises:

identifying a size of a plurality of versions of the media asset;

identifying a download speed,

calculating a maximum download based on the download speed, estimated time of the
future change; and

determining based on the maximum download, the first size of a first segment of the
first version of the media asset and the size of the second segment of the second version of the

media asset.
77.  The method of claim 71, further comprising accessing a user profile; and
wherein the estimating the time of the future change to the condition of the communication

network comprises identifying previous periods of unavailability of the network based on

receiving user commands from the user associated with the user profile.
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78.  The method of claim 71, wherein the estimating the time of the future change
to the condition of the communication network comprises degradation of the communication

network.

79.  The method of claim 71, wherein the estimating the time is a first time, and
wherein the size of the first segment of the first version is a first size of the first segment, and
the size of the second segment of the second version is a first size of the second segment, and
further comprising:

estimating a second time of the future change to the condition of the communication
network, wherein the second time is different than the first time; and

computing, based on the estimated second time, a second size of the first segment of
the first version of the media asset and a second size of the second segment of the second
version of the media asset; and obtaining, from a server via the communication network, prior
to the estimated second time, the first segment of the first version of the media asset and the

second segment of the second version of the media asset.

80. A system comprising:

communication circuitry configured for a communication network; and

control circuitry configured to:

receive, via a computing device, a user selection of a media asset;

estimate a time of a future change to a condition of a communication network;

compute, based on the estimated time, a size of a first segment of a first version of the
media asset and a size of a second segment of a second version of the media asset; and

obtain, from a server via the communication network, prior to the estimated time, the
first segment of the first version of the media asset and the second segment of the second
version of the media asset,

wherein the control circuitry configured to compute comprises optimizing the size of
the first segment of the first version of the media asset and the size of the second segment of
the second version of the media asset to maximize a higher quality version from among the

first version of the media asset and the second version of the media asset.
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81.  The system of claim 80, wherein the first version comprises any of standard
definition quality, high-definition quality, 4K video quality, 240p video quality, 320p video
quality, 480p video quality, 720p video quality, and 1080p video quality, and the second
version comprises any of standard definition quality, high-definition quality, 4K video quality,
240p video quality, 320p video quality, 480p video quality, 720p video quality, and 1080p

video quality and wherein the second version is lower quality than the first version.

82.  The system of claim 80, wherein the control circuitry configured to estimate
the time of the future change to the condition of the communication network comprises
retrieving a user profile comprising at least one of a calendar, a location, and a behavior

pattern.

83.  The system of claim 80, wherein the estimated time is a first estimated time,
and the control circuitry further configured to:

estimating a second time of future change to the condition of the communication
network;

computing, based on the estimated second time, a size of a third segment of a third
version of the media asset; and

obtaining, from a server via the communication network, prior to the estimated second

time the third segment of the third version of the media asset.

84.  The system of claim 80, wherein the computing is based on the estimated time

of the future change and a time remaining until the condition of the communication network.
85.  The system of claim 80, wherein the the control circuitry further configured to
compute comprises:

identify a size of a plurality of versions of the media asset;

identify a download speed;
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calculate a maximum download based on the download speed, estimated time of the
future change; and

determine based on the maximum download, the first size of a first segment of the first
version of the media asset and the size of the second segment of the second version of the

media asset.

86.  The system of claim 80, the control circuitry further configured to access a user
profile; and wherein the control circuitry to estimate the time of the future change to the
condition of the communication network is configured to identify previous periods of
unavailability of the network based on receiving user commands from the user associated with

the user profile.

87.  The system of claim 80, wherein the estimating the time of the future change to
the condition of the communication network comprises degradation of the communication

network.

88.  The system of claim 80, wherein the estimating the time is a first time, and
wherein the size of the first segment of the first version is a first size of the first segment, and
the size of the second segment of the second version is a first size of the second segment, and
the control circuitry further configured to:

estimate a second time of the future change to the condition of the communication
network, wherein the second time is different than the first time; and

compute, based on the estimated second time, a second size of the first segment of the
first version of the media asset and a second size of the second segment of the second version
of the media asset; and obtaining, from a server via the communication network, prior to the
estimated second time, the first segment of the first version of the media asset and the second

segment of the second version of the media asset.

89. A method comprising:
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receiving, via a computing device, a user selection of a content item available in a high
quality version and a low quality version, the high quality version having a higher quality than
the low quality version;

estimating an amount of time remaining before a loss of connectivity between the
computing device and a server;

determining a download speed at which the computing device can download content
from the server;

computing, based on the estimated amount of time remaining before the loss of
connectivity and the determined download speed, a size of a portion of the high quality
version of the content item and a size of a portion of the low quality version of the content
item to request for download,

wherein a combination of the portion of the high quality version and the portion of the
low quality version forms a complete version of the content item, and

wherein the computing comprises optimizing the size of the portion of the high quality
version and the size of the portion of the low quality version to maximize the size of the
portion of the high quality version and to ensure that the complete version of the content item
can be downloaded at the download speed in the estimated amount of time before the loss of
connectivity; and

downloading the complete version of the content before the loss of connectivity.

90.  The method of claim 89, wherein the computing, based on the estimated
amount of time remaining before the loss of connectivity and the determined download speed,
the size of the portion of the high quality version of the content item and the size of the
portion of the low quality version of the content item to request for download comprises:

monitoring the size of the portion of the high quality version of the content item and
the size of the portion of the low quality version of the content item,

determining an available download bandwidth; and

adjusting the size of the portion of the high quality version of the content item and the
size of the portion of the low quality version of the content item based on the available
download bandwidth.
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91.  The method of claim 89, wherein the computing, based on the estimated
amount of time remaining before the loss of connectivity and the determined download speed,
the size of the portion of the high quality version of the content item and the size of the
portion of the low quality version of the content item to request for download comprises:

determining an available download bandwidth based on the estimated amount of time
remaining before the loss of connectivity between the computing device and a server and the
determined download speed; and

optimizing the size of the portion of the high quality version of the content item and
the size of the portion of the low quality version of the content item based on the determined

available download bandwidth.

92.  The method of claim 89, wherein

the high quality version comprises any of standard definition quality, high-definition
quality, 4K video quality, 240p video quality, 320p video quality, 480p video quality, 720p
video quality, and 1080p video quality,

the low quality version comprises any of standard definition quality, high-definition
quality, 4K video quality, 240p video quality, 320p video quality, 480p video quality, 720p
video quality, and 1080p video quality, and

the low quality version is lower quality than the high quality version.

93.  The method of claim 89, wherein the estimating the amount of time remaining
before the loss of connectivity comprises retrieving a user profile comprising at least one of a

calendar, a location, and a behavior pattern.
94.  The method of claim 89, wherein the estimating the amount of time remaining
before the loss of connectivity is a first estimated amount of time remaining, and further

comprising:

estimating a second amount of time remaining before the loss of connectivity;
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computing, based on the second amount of time remaining, a size of a portion of a
medium quality version of the content item, wherein a combination of the portion of the high
quality version, the portion of the middle quality version and the portion of the low quality
version forms a complete version of the content item, and

wherein the computing comprises optimizing the size of the portion of the high quality
version, the portion of the middle quality version and the size of the portion of the low quality
version to maximize the size of the portion of the high quality version and to ensure that the
complete version of the content item can be downloaded at the download speed in the
estimated amount of time before the loss of connectivity; and

downloading the complete version of the content item before the second amount of

time remaining before the loss of connectivity.

95.  The method of claim 89, wherein the computing comprises:

identifying a size of a plurality of versions of the media asset;

calculating a maximum download based on the download speed, estimated amount of
time remaining before the loss of connectivity between the computing device and the server;
and

determining based on the maximum download, the size of the portion of the high
quality version of the content item and the size of the portion of the low quality version of the

content item.

96.  The method of claim 89, further comprising accessing a user profile; and
wherein the estimating the amount of time remaining before the loss of connectivity between
the computing device and the server comprises identifying previous periods of unavailability
of the network based on receiving user commands from the user associated with the user

profile.

97.  The method of claim 89, wherein the estimating the amount of time remaining
before the loss of connectivity between the computing device and the server comprises

degradation of a communication network.
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98.  The method of claim 89, wherein the computing the size of the portion of the
high quality version of the content item and the size of the portion of the low quality version
of the content item comprises:

calculating a total downloadable amount of bits based on the estimated amount
of time remaining before the loss of connectivity and the determined download speed;

allocating a first fraction of the total downloadable amount of bits to the size of
the portion of the high quality version; and

allocating a second fraction of the total downloadable amount of bits to the size of the
portion of the low quality version, wherein the first fraction of the total downloadable amount
of bits and the second fraction of the total downloadable amount of bits utilize complete total

downloadable amount of bits.

99. A system comprising:

communication circuitry configured for a communication network; and

control circuitry configured to:

receive, via a computing device, a user selection of a content item available in a high
quality version and a low quality version, the high quality version having a higher quality than
the low quality version;

estimate an amount of time remaining before a loss of connectivity between the
computing device and a server;

determine a download speed at which the computing device can download content
from the server;

compute, based on the estimated amount of time remaining before the loss of
connectivity and the determined download speed, a size of a portion of the high quality
version of the content item and a size of a portion of the low quality version of the content
item to request for download,

wherein a combination of the portion of the high quality version and the portion of the

low quality version forms a complete version of the content item, and
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wherein the control circuitry configured to compute by optimizing the size of the
portion of the high quality version and the size of the portion of the low quality version to
maximize the size of the portion of the high quality version and to ensure that the complete
version of the content item can be downloaded at the download speed in the estimated amount
of time before the loss of connectivity; and

download the complete version of the content before the loss of connectivity.

100. The system of claim 99, wherein the control circuitry is configured to compute,
based on the estimated amount of time remaining before the loss of connectivity and the
determined download speed, a size of a portion of the high quality version of the content item
and a size of a portion of the low quality version of the content item to request for download
by:

monitoring the size of the portion of the high quality version of the content item and
the size of the portion of the low quality version of the content item,;

determining an available download bandwidth; and

adjusting the size of the portion of the high quality version of the content item and the
size of the portion of the low quality version of the content item based on the available

download bandwidth.

101.  The system of claim 99, wherein the control circuitry is configured to compute,
based on the estimated amount of time remaining before the loss of connectivity and the
determined download speed, a size of a portion of the high quality version of the content item
and a size of a portion of the low quality version of the content item to request for download
by:

determining an available download bandwidth based on the estimated amount of time
remaining before the loss of connectivity between the computing device and a server and the
determined download speed; and

optimizing the size of the portion of the high quality version of the content item and
the size of the portion of the low quality version of the content item based on the determined

available download bandwidth.
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102.  The system of claim 99, wherein

the high quality version comprises any of standard definition quality, high-definition
quality, 4K video quality, 240p video quality, 320p video quality, 480p video quality, 720p
video quality, and 1080p video quality,

the low quality version comprises any of standard definition quality, high-definition
quality, 4K video quality, 240p video quality, 320p video quality, 480p video quality, 720p
video quality, and 1080p video quality, and

the low quality version is lower quality than the high quality version.

103.  The system of claim 99, wherein the control circuitry is configured to estimate
the amount of time remaining before the loss of connectivity by retrieving a user profile

comprising at least one of a calendar, a location, and a behavior pattern.

104.  The system of claim 99, wherein the estimated the amount of time remaining
before the loss of connectivity is a first estimated amount of time remaining, and wherein the
control circuitry is further configured to:

estimate a second amount of time remaining before the loss of connectivity;

compute, based on the second amount of time remaining, a size of a portion of a
medium quality version of the content item, wherein a combination of the portion of the high
quality version, the portion of the middle quality version and the portion of the low quality
version forms a complete version of the content item, and

wherein the computing comprises optimizing the size of the portion of the high quality
version, the portion of the middle quality version and the size of the portion of the low quality
version to maximize the size of the portion of the high quality version and to ensure that the
complete version of the content item can be downloaded at the download speed in the
estimated amount of time before the loss of connectivity; and

download the complete version of the content item before the second amount of time

remaining before the loss of connectivity.
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105. The system of claim 99, wherein the control circuitry configured to compute
by:

identifying a size of a plurality of versions of the media asset;

calculating a maximum download based on the download speed, estimated amount of
time remaining before the loss of connectivity between the computing device and the server;
and

determining based on the maximum download, the size of the portion of the high
quality version of the content item and the size of the portion of the low quality version of the

content item.

106. The system of claim 99, wherein the control circuitry is further configured to
access a user profile; and

wherein the control circuitry configured to estimate the amount of time remaining
before the loss of connectivity between the computing device and the server by identifying
previous periods of unavailability of the network based on receiving user commands from the

user associated with the user profile.

107.  The system of claim 99, wherein the control circuitry is configured to estimate
the amount of time remaining before the loss of connectivity between the computing device

and the server by degradation of a communication network.

108. The system of claim 99, wherein the control circuitry is configured to compute
the size of the portion of the high quality version of the content item and the size of the
portion of the low quality version of the content item by:

calculating a total downloadable amount of bits based on the estimated amount
of time remaining before the loss of connectivity and the determined download speed;

allocating a first fraction of the total downloadable amount of bits to the size of
the portion of the high quality version; and

allocating a second fraction of the total downloadable amount of bits to the size of the

portion of the low quality version, wherein the first fraction of the total downloadable amount
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of bits and the second fraction of the total downloadable amount of bits utilize complete total

downloadable amount of bits.
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OF THE MEDIA ASSET

1104~ ;

DETERMINE TIME REMAINING UNTIL THE
NETWORK IS UNAVAILABLE

1108~ ;

SET TIME-VARIABLE = MIN (USER SELECTED TIME FOR
DOWNLOAD, TIME REMAINING UNTILNETWORK IS UNAVAILABLE)

11@8'\ ¥

DETERMINE A FIRST FRACTION AND A SECOND FRACTION
SUCH THAT DOWNLOADING THE FIRST FRACTION OF THE
MEDIA ASSET IN A FIRST VERSION AND THE SECOND
FRACTION OF THE MEDIA ASSET IN THE SECOND VERSION
WILL TAKE LESS TIME THAN TIME-VARIABLE

1110, ‘

ADJUST THE FIRST FRACTION AND THE SECOND FRACTION
BASED ON AN ESTIMATE OF CURRENT NETWORK CONNECTIVITY

1112~ ;

STORE THE FIRST FRACTION AND THE SECOND FRACTION

FIG. 11
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IDENTIFY A STARTING TIMESTAMP OF THE MEDIA ASSET

1204 ~ ‘

RETRIEVE THE FIRST FRACTION AND THE SECOND FRACTION

1208 ~, \

STORE A MARKER ASSOCIATED WITH THE FIRST
FRACTION OF A LENGTH OF THE MEDIA ASSET
AND THE SECOND FRACTION OF THE LENGTH OF THE
MEDIA ASSET IN THE MEDIA ASSET METADATA

1208~ ‘

DETERMINE A NUMBER OF SIMULTANECUS DOWNLOADS THAT
CAN BE PERFORMED AND STORE VALUE AS "NUM_SIM_DL”

1210~ :

STORE "NUM_SIM_DL - 1" MARKERS BETWEEN EACH OF (A)
THE STARTING TIME STAMP AND THE MARKER ASSOCIATED
WITH THE FIRST FRACTION AND (B} THE MARKERS ASSOCIATED
WATH THE FIRST AND SECOND FRACTIONS

1242~ \

MODIFY THE MEDIA ASSET METADATA TO STORE AN
ASSOCIATION WITH A FIRST VERSION FOR ALL SEGMENTS
BETWEEN THE STARTING TIME STAMP AND THE MARKER
ASSOCIATED WITH THE FIRST FRACTION, AND AN ASSOCIATION
WITH A SECOND VERSION FOR ALL SEGMENTS BETWEEN THE
MARKERS ASSOCIATED WITH THE FIRST AND SECOND FRACTIONS

FIG. 12
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TRANSMIT, TO THE SERVER, A REQUEST FOR A FIRST PORTION
OF THE FIRST VERSION OF THE MEDIA ASSET, ASSOCIATED
VWATH THE FIRST VERSION IDENTIFIER, COMPRISING THE
FIRST SEGMENT OF THE USER SELECTED MEDIA ASSET

1304~ ,

RECEIVE THE FIRST PORTION OF THE FIRST VERSION
OF THE MEDIA ASSET FROM A SERVER

1306~ ,

STORE THE FIRST PORTION OF THE FIRST
VERSION OF THE MEDIA ASSET

1308~ ,

LINK THE FIRST PORTION OF THE FIRST VERSION OF THE
MEDIA ASSET TO OTHER PORTIONS OF THE MEDIA
ASSET BASED ON MEDIA ASSET METADATA
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DETERMINE CURRENT
NETWORK CONNECTIVITY

1404~ —
" CURRENT ™~
> NETWORK CONNECTIVITY 3 —
" THRESHOLD CONNECTIVITY, oo

1406~

ARE YES
< ANYDOW%&QA&SQCCUMNG';N
. MGHTNOMI P

1408~

IDENTIFY AN INCOMPLETE MEDIA ASSET
OR MEDIA ASSET IN FIRSET VERSION

14'3@“\ ¥

RETRIEVE MEDIA ASSET IN
SECOND VERSION FROM SERVER

1412~ v

REPLACE IDENTIFIED MEDIA ASSET WITH
RETRIEVED MEDIA ASSET
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