
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
63

4 
00

4
A

1
*EP003634004A1*

(11) EP 3 634 004 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
08.04.2020 Bulletin 2020/15

(21) Application number: 19201365.4

(22) Date of filing: 03.10.2019

(51) Int Cl.:
H04N 21/442 (2011.01) H04N 21/45 (2011.01)

H04N 21/454 (2011.01) H04N 21/462 (2011.01)

H04N 21/466 (2011.01) H04N 21/482 (2011.01)

H04N 21/81 (2011.01) H04N 21/422 (2011.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 04.10.2018 US 201816152075

(71) Applicant: Rovi Guides, Inc.
San Jose, CA 95002 (US)

(72) Inventors:  
• BREHM, Michael James

Allen, Texas 75002 (US)
• SCHMIDT, Walter John

Dallas, Texas 75248 (US)
• HARDEN, Benjamin

Coronado, California 92118 (US)

(74) Representative: Pisani, Diana Jean et al
Haley Guiliano International LLP 
26-28 Bedford Row
London WC1R 4HE (GB)

(54) SYSTEMS AND METHODS FOR OPTIMIZING DELIVERY OF CONTENT RECOMMENDATIONS

(57) The system and methods described herein pro-
vide content recommendations to user equipment timed
to reduce interruption of content. A content recommen-
dation application detects output of first content and de-
termines viewing metrics for the first content. Using the
determined viewing metrics, the content recommenda-
tion application determines whether output of a content
recommendation should be blocked. In response to de-

termining that the viewing metrics indicate output of the
content recommendation should be blocked, the content
recommendation application blocks the content recom-
mendation. Upon receiving an input changing output of
the first content to output of a second content, the content
recommendation application unblocks and outputs the
content recommendation.
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Description

Background

[0001] The present disclosure is directed to delivering
content recommendations and, more particularly, to sys-
tems and methods that time delivery of content recom-
mendations based on a user’s engagement with content.

Summary

[0002] Delivering timely and unobtrusive content rec-
ommendations presents difficulties, particularly for real-
time content (e.g., sports matches). Recommendations
(e.g., presented as notifications or alerts) may overwhelm
the user’s viewing experience and distract the user from
content with which the user is engaged. If a system, on
the other hand, holds recommendations until a user fin-
ishes consuming content, then the recommendation may
become stale.
[0003] Solutions over conventional systems for provid-
ing a user with timely content recommendations, espe-
cially recommendations for real-time content (e.g., sports
games), are described herein. The systems and methods
described herein achieve benefits over conventional sys-
tems by timing the display of recommendations for a time
that will have less likelihood of distracting a user from the
current content. A content recommendation system de-
termines content that may be interesting to the user is
available. The content recommendation system deter-
mines the user’s engagement level with content currently
output by the user equipment. The content recommen-
dation system then, based on the user’s engagement
level, determines whether to present the content recom-
mendation at the present time or whether to block the
recommendation and hold it for later presentation. For
example, if the user has been watching a show for less
than a minute, the system may consider that to be a low
level of engagement, whereas if the user has been watch-
ing a show for 10 minutes that may be considered a high
level of engagement. Thus, the content recommendation
system takes into account not only the content recom-
mendations but also the user’s engagement before de-
livering content recommendations. The content recom-
mendation system may subsequently receive an indica-
tion that the user’s engagement level with content has
changed. For example, if the content recommendation
system detects a command to change from one piece of
content to a second piece of content, the content recom-
mendation system may reinterpret the engagement level.
Upon detecting such a change, the content recommen-
dation system unblocks the content recommendation
and causes the recommendation to be presented to the
user.
[0004] Several techniques may be used by the sys-
tems and methods described herein to determine a user’s
engagement level with content being presented. As dis-
cussed above, the content recommendation system may

track how long a user has been consuming the content
and compare that time against one or more thresholds
to determine an engagement level. For example, less
than one minute may be a low level of engagement, be-
tween one and five minutes may be a medium level of
engagement, and over five minutes may be a high level
of engagement. In some embodiments, these thresholds
may be adjusted over time and refined to account for a
user’s reactions to content recommendations. The con-
tent recommendation system may also consider the us-
er’s content preferences and how those preferences cor-
relate with the content to determine engagement. For
example, if the user’s content preferences indicate a
strong affinity for animation movies, and the current con-
tent is an animation movie, the system may determine
the user has a high level of engagement with the current
content. Further, the content recommendation system
may employ a set of weights corresponding with different
preferences and the strength of the match to determine
engagement levels. In some embodiments, the content
recommendation system may take into account interac-
tion logs between a user and a plurality of devices to
determine engagement. For example, a user is tuned to
a channel but has several recent interactions with a mo-
bile device may be considered to have a low level of
engagement with the content (e.g., the user is interacting
with a smartphone in a way that indicates a low level of
engagement with the content). In another example, a
content recommendation system may routinely poll user
equipment to obtain an engagement level of the user with
current content. A user equipment device may employ
gaze detection techniques to determine a user’s engage-
ment level with content and the content recommendation
system may obtain that information from the user equip-
ment.
[0005] In some embodiments, the content recommen-
dation system may balance the user’s engagement level
with the user’s predicted interest in the recommendation.
The content recommendation system may access the
user’s content preferences and correlate those prefer-
ences with information about the content to be recom-
mended. For example, if the user is a baseball fan, then
his content preferences may indicate preferred teams or
may indicate he watches baseball games in the later in-
nings. The content recommendation system may then
retrieve information about a current game and determine
the game matches criteria associated with the user’s con-
tent preferences. Thus, the system may determine a par-
ticular game is associated with a high level of predicted
interest. In that scenario, the content recommendation
system may present the content recommendation even
though a user’s engagement level with current content
is also high. In some embodiments, the predicted interest
may be a calculated value (e.g., an integer value) calcu-
lated from a combination of interest weights being
matched to attributes of the content being recommended.
As described below, the predicted interest level may be
compared against the engagement level and/or a set of
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interest thresholds when the content recommendation
system determines how to process the content recom-
mendation.
[0006] Several techniques may be employed to deter-
mine a predicted interest level for a piece of content being
recommended. As discussed above, the content recom-
mendation system may compare information about the
content with the user’s preferences to build a predicted
interest level. Additionally, or alternatively, the content
recommendation system may access information about
the content that is untethered to the user to generate the
predicted interest level. For example, the score of a
game, the time remaining, the number of people currently
watching a game, the ranks of the teams involved, the
frequency of scoring in a game, the amount of social me-
dia posts about a game, and the number of commentators
presenting discussions about a game are all potential
indicators for whether a game is interesting. The content
recommendation system may weigh such factors into the
calculation of a predicted interest level.
[0007] Thus, the systems and methods described
herein solve the problem of balancing the need to inform
a user of content recommendations that may lose value
after the passing of time with the user’s desire to be free
of distracting notification messages. The techniques de-
scribed herein present content recommendations at
times when a user is less likely to find them obtrusive,
either because the user is less engaged with the content
being interrupted or because the content recommenda-
tion rises above a threshold necessitating prompt notifi-
cation.

Brief Description of the Drawings

[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:

FIG. 1 shows an illustrative series of user interface
screens on a content consumption device in a con-
tent recommendation system that times delivery of
content recommendations based on a user’s en-
gagement with content, in accordance with some
embodiments of the disclosure;
FIG. 2 shows an illustrative embodiment of a display
screen that may be used to provide media guidance
application listings and other media guidance infor-
mation, in accordance with some embodiments of
the disclosure;
FIG. 3 is a block diagram of an illustrative user equip-
ment, in accordance with some embodiments of the
disclosure;
FIG. 4 is a diagram of an illustrative media system,
in accordance with some embodiments of the dis-
closure;
FIG. 5 is a flowchart of a detailed illustrative process

for timing the delivery of a content recommendation,
in accordance with some embodiments of the dis-
closure;
FIG. 6 is a flowchart of a detailed illustrative process
for determining whether viewing metrics indicate out-
put of a content recommendation should be blocked,
in accordance with some embodiments of the dis-
closure;
FIG. 7 is a flowchart of a detailed second illustrative
process for determining whether viewing metrics in-
dicate output of a content recommendation should
be blocked, in accordance with some embodiments
of the disclosure;
FIG. 8 is a flowchart of a detailed illustrative process
for outputting a content recommendation, in accord-
ance with some embodiments of the disclosure;
FIG. 9 is a flowchart of a detailed second illustrative
process for outputting a content recommendation, in
accordance with some embodiments of the disclo-
sure; and
FIG. 10 is a flowchart of a detailed illustrative process
for determining a content recommendation, in ac-
cordance with some embodiments of the disclosure.

Detailed Description of the Drawings

[0009] FIG. 1 shows an illustrative series of user inter-
face screens on a content consumption device in a con-
tent recommendation system that times delivery of con-
tent recommendations based on a user’s engagement
with content. Specifically, FIG. 1 depicts user equipment
102 at three time points: A, B, and C. User equipment
102 is depicted as a tablet device in FIG. 1. In some
embodiments, user equipment 102 may be a smart-
phone, set-top box, personal computer, or other device
suitable for rendering content (e.g., movies, television
shows, linear programming, and over-the-top (OTT) con-
tent). At time point A, user equipment 102 is displaying
a first content item 104A (illustrated as an animated su-
perhero movie). At time point A, the user equipment 102
is also displaying a time bar 106 that includes a current
position indicator 108 that is approximately 20 percent
down the time bar for the first content item 104A.
[0010] In FIG. 1, a content recommendation system
has generated a content recommendation 110 for a user
interacting with user equipment 102. Specifically, the
content recommendation system generated a recom-
mendation for a baseball game that is in the bottom of
the ninth inning and has a score of four to three. But the
content recommendation system has determined to
block the content recommendation, depicted with the "X"
112 over the content recommendation 110, at time point
A, in favor of later presentation of the content recommen-
dation. For example, the content recommendation sys-
tem determines a level of engagement a user has with
the first content item 104A being displayed by user equip-
ment 102. In the example of FIG. 1, the content recom-
mendation system determines that the first content item
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104A has been displayed to the user on user equipment
102 for some amount of time, perhaps 10 minutes. Based
on that amount of time, the content recommendation sys-
tem determines the user’s engagement with the first con-
tent item 104A exceeds a threshold at which the content
recommendation system determines content recom-
mendations should be blocked.
[0011] As discussed more fully below with FIGS. 5-10,
the content recommendation system may employ sever-
al techniques to determine whether to present a content
recommendation or block a content recommendation for
later presentation. For example, blocking a content rec-
ommendation may comprise blocking transmission of a
message that contains the content recommendation
(e.g., a server-to-client communication). Other suitable
techniques include preventing, at a user equipment, the
presentation of a content recommendation prompt on a
display to the user. Other suitable techniques may be
employed to delay a content recommendation until such
time as appropriate for user presentation.
[0012] Between time point A and time point B of FIG.
1, the user equipment 102 received an indication 114
that the user is changing the display to a new show. In
response to receiving the indication 114 that the user is
changing the display to a new show, the content recom-
mendation system determines that the user has a low
level of engagement with the new show and that time
point B would be an optimal time to present a notification
to the user regarding the content recommendation.
[0013] At time point B, the user equipment 102 is dis-
playing a second content item 104B (illustrated as a bas-
ketball game), which a user changed to after time point
A. The user equipment 102 is also displaying the content
recommendation prompt 110 to the user as an invitation
to change the display to the recommended content. While
depicted in FIG. 1 as a prompt that occurs after a user
equipment 102 begins displaying the second content
item 104B, the content recommendation prompt 110 may
be displayed by the user equipment 102 prior to the sec-
ond content 104B being displayed. For example, the user
equipment 102 may detect a channel change command
and before making the change in content, present the
content recommendation prompt 110.
[0014] In the example of FIG. 1, the recommended
content is a baseball game with a close score in the late
stages of the game. In some embodiments, the content
recommendation 110 provides details on the scenario of
the content recommendation. In some embodiments, the
content recommendation 110 provides options such as
a "Yes" option 116 and a "No" option 118. In the case of
a user selecting the "Yes" option 116, the user equipment
102 will change to the recommended content 104C at
time point C. In the case of a user selecting the "No"
option 118, the user equipment 102 will not change to
the recommended content 104C. For example, the user
equipment 102 may continue to present the second con-
tent 104B upon receiving a selection of the "No" option
118.

[0015] In some embodiments, the user equipment 102
displays a notification icon 120 informing the user that a
content recommendation is available. For example, the
user equipment 102 may hold back the recommendation
until such time as the user activates icon 120.
[0016] FIG. 2 is an illustrative embodiment of a display
screen that may be used by a media guidance application
to provide listings and other media guidance information,
in accordance with some embodiments of the disclosure.
Program listings display 200 includes a grid 250 arranged
by time and channel that also enables access to different
types of content in a single display. Grid 250 may include
(1) a column of channel/content type identifiers 202
where each channel/content type identifier (which is a
cell in the column) identifies a different channel or content
type available; and (2) a row of time identifiers (displayed
above program listings), where each time identifier
(which is a cell in the row) identifies a time block of pro-
gramming. Grid 250 also includes cells of program list-
ings, such as program listing 251 (highlighted to indicate
the user equipment is currently receiving the content se-
lected at 251), where each listing provides the title of the
program provided on the listing’s associated channel and
time. With a user input device, a user can select program
listings by moving highlight region 252. Information re-
lating to the program listing selected by highlight region
252 may be provided in program information region 211.
Region 211 may include, for example, the program title,
the program description, the time the program is provided
(if applicable), the channel the program is on (if applica-
ble), the program’s rating, and other desired information.
With a user input device, a user can also select grid for-
ward option 231 or grid back option 232, which shift the
displayed program times for content selection. The dis-
play 200 may also provide several elements such as op-
tions element 240, which raises a submenu to customize
display 200 options; sort element 241, which allows a
user to customize the sorting of channels (e.g., sort by
channel number or genre type); filter option 242 (e.g.,
allowing a user to filter listing by genre); previous-day
element 243 (e.g., shifting the grid 250 by 24 hours into
the past); next-day element 244 (e.g., shifting the grid by
24 hours into the future); and search element 245 (e.g.,
raising a search interface).
[0017] In addition to providing access to linear pro-
gramming (e.g., content that is scheduled to be delivered
by multicast delivery to user equipment devices at a pre-
determined time and provided according to a schedule),
the media guidance application also provides access to
non-linear programming (e.g., content accessible to a
user equipment device at any time and not provided ac-
cording to a schedule). Non-linear programming may in-
clude content from different content sources including
on-demand content (e.g., VOD), Internet content (e.g.,
streaming media, downloadable media, etc.), locally
stored content (e.g., content stored on any user equip-
ment device described above or other storage device),
or other time-independent content. On-demand content
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may include movies or any other content provided by a
particular content provider (e.g., HBO On Demand pro-
viding "The Sopranos" and "Curb Your Enthusiasm").
HBO ON DEMAND is 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. Internet content may include
web events, such as a chat session or Webcast, or con-
tent available on demand as streaming content or down-
loadable content through an Internet website or other In-
ternet access (e.g., FTP).
[0018] Display 200 may also include video region 212.
Video region 212 may allow the user to view and/or pre-
view programs that are currently available, will be avail-
able, or were available to the user. The content of video
region 212 may correspond to, or be independent from,
one of the listings displayed in grid 250. Grid displays
including a video region are sometimes referred to as
picture-in-guide (PIG) displays. PIG displays and their
functionalities are described in greater detail in Satterfield
et al. U.S. Patent No. 6,564,378, issued May 13, 2003
and Yuen et al. U.S. Patent No. 6,239,794, issued May
29, 2001, which are hereby incorporated by reference
herein in their entireties. PIG displays may be included
in other content access application display screens of
the embodiments described herein.
[0019] Upon receiving a selection to change to content
selected by region 252, a user equipment device (such
as user equipment 102) may inform a content recom-
mendation system of the change of content output such
as described with reference to step 506 of FIG. 5 below.
[0020] The instructions for performing any of the em-
bodiments discussed herein may be encoded on com-
puter readable media. Computer readable media in-
cludes any media capable of storing data. The computer
readable media may be transitory, including, but not lim-
ited to, propagating electrical or electromagnetic signals,
or may be non-transitory including, but not limited to, vol-
atile and non-volatile computer memory or storage de-
vices such as a hard disk, floppy disk, USB drive, DVD,
CD, media cards, register memory, processor caches,
Random Access Memory ("RAM"), etc.
[0021] Applications may be, for example, stand-alone
applications implemented on user equipment devices,
media content sources, or servers. For example, the me-
dia guidance application or content recommendation ap-
plication may be implemented as software or a set of
executable instructions, which may be stored in storage
(e.g., storage 308 or storage 414) and executed by con-
trol circuitry (e.g., control circuitry 304 or control circuitry
410). In some embodiments, applications may be client-
server applications where only a client application re-
sides on the user equipment device (e.g., user equipment
102) and a server application resides on a remote server
(e.g., server 404). For example, applications may be im-
plemented partially as a client application on control cir-
cuitry 304 of each one of user equipment devices 300
and user equipment system 301 and partially on a remote

server such as a server application (e.g., server 404)
running on control circuitry (e.g., 410) of the remote serv-
er. When executed by control circuitry of the remote serv-
er (such as server 404), the content recommendation
application may instruct the control circuitry to generate
the content delivery application displays and transmit the
generated displays to the user equipment devices. The
content recommendation application may instruct the
control circuitry of the content source to transmit data for
storage on the user equipment. The client application
may instruct control circuitry of the receiving user equip-
ment to generate the content delivery application dis-
plays.
[0022] Users may access content and the applications
from one or more of their media devices, i.e., user equip-
ment. FIG. 3 shows generalized embodiments of an il-
lustrative device, i.e., user equipment 102. For example,
user equipment 102 may be a smartphone device, a tab-
let, or a remote control, such as illustrative user equip-
ment 300. In another example, user equipment 102 may
be part of a user equipment system 301. User equipment
system 301 may include a set-top box 316. Set-top box
316 may be communicatively connected to speaker 314
and display 312. In some embodiments, display 312 may
be a television display or a computer display. In some
embodiments, set-top box 316 may be communicatively
connected to user interface input 310. In some embodi-
ments, user interface input 310 may be a remote control
device. Set-top box 316 may include one or more circuit
boards. In some embodiments, the circuit boards may
include control circuitry and storage (e.g., RAM, ROM,
Hard Disk, Removable Disk, etc.). In some embodiments,
circuit boards may include an input/output path. More
specific implementations of user equipment devices are
discussed below in connection with FIG. 4. Each one of
user equipment devices 300 and user equipment system
301 may receive content and data via input/output (here-
inafter "I/O") path 302. I/O path 302 may provide content
(e.g., broadcast programming, on-demand program-
ming, Internet content, content available over a local area
network (LAN) or wide area network (WAN), and/or other
content) and data to control circuitry 304 and storage
308. Control circuitry 304 may be used to send and re-
ceive commands, requests, and other suitable data using
I/O path 302. I/O path 302 may connect control circuitry
304 to one or more communications paths (described
below). I/O functions may be provided by one or more of
these communications paths but are shown as a single
path in FIG. 3 to avoid overcomplicating the drawing.
[0023] Control circuitry 304 should be understood to
mean circuitry based on one or more microprocessors,
microcontrollers, digital signal processors, programma-
ble logic devices, field-programmable gate arrays (FP-
GAs), application-specific integrated circuits (ASICs),
etc., and may include a multi-core processor (e.g., dual-
core, quad-core, hexa-core, or any suitable number of
cores) or supercomputer. In some embodiments, control
circuitry may be distributed across multiple separate
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units, for example, multiple of the same type of process-
ing units (e.g., two Intel Core i7 processors) or multiple
different processors (e.g., an Intel Core i5 processor and
an Intel Core i7 processor). In some embodiments, con-
trol circuitry 304 executes instructions for an application
stored in memory (e.g., storage 308). Specifically, control
circuitry 304 may be instructed by the application to per-
form the functions discussed above and below. For ex-
ample, the application may provide instructions to control
circuitry 304 to generate the media guidance displays.
In some implementations, any action performed by con-
trol circuitry 304 may be based on instructions received
from the application.
[0024] In client server-based embodiments, control cir-
cuitry 304 may include communications circuitry suitable
for communicating with a content recommendation ap-
plication server (e.g., server 404) or other networks or
servers. The instructions for carrying out the above-men-
tioned functionality may be stored on the content recom-
mendation application server. Communications circuitry
may include a cable modem, an integrated services dig-
ital network (ISDN) modem, a digital subscriber line
(DSL) modem, a telephone modem, Ethernet card, or a
wireless modem for communications with other equip-
ment, or any other suitable communications circuitry.
Such communications may involve the Internet or any
other suitable communications networks or paths. In ad-
dition, communications circuitry may include circuitry that
enables peer-to-peer communication of user equipment
devices, or communication of user equipment devices in
locations remote from each other (described in more de-
tail below).
[0025] Memory may be an electronic storage device
provided as storage 308 that is part of control circuitry
304. As referred to herein, the phrase "electronic storage
device" or "storage device" should be understood to
mean any device for storing electronic data, computer
software, or firmware, such as random-access memory,
read-only memory, hard drives, non-transitory computer
readable medium, or any other suitable fixed or remov-
able storage devices, and/or any combination of the
same. Storage 308 may be used to store various types
of content, media guidance data, and instructions for ex-
ecuting content access applications. Nonvolatile memory
may also be used (e.g., to launch a boot-up routine and
other instructions).
[0026] Control circuitry 304 may include video-gener-
ating circuitry and tuning circuitry, such as one or more
analog tuners, one or more MPEG-2 decoders or other
digital decoding circuitry, high-definition tuners, or any
other suitable tuning or video circuits or combinations of
such circuits. Encoding circuitry (e.g., for converting over-
the-air, analog, or digital signals to MPEG signals for stor-
age) may also be provided. Control circuitry 304 may
also include scaler circuitry for upconverting and down-
converting content into the preferred output format of the
user equipment 300. Circuitry 304 may also include dig-
ital-to-analog converter circuitry and analog-to-digital

converter circuitry for converting between digital and an-
alog signals. The tuning and encoding circuitry may be
used by the user equipment device to receive and to dis-
play, to play, or to record content. The tuning and encod-
ing circuitry may also be used to receive guidance data.
The circuitry described herein, including for example, the
tuning, video-generating, encoding, decoding, encrypt-
ing, decrypting, scaler, and analog/digital circuitry, may
be implemented using software running on one or more
general purpose or specialized processors. Multiple tun-
ers may be provided to handle simultaneous tuning func-
tions (e.g., watch-and-record functions, picture-in-pic-
ture (PIP) functions, multiple-tuner recording, etc.). If
storage 308 is provided as a separate device from user
equipment 300, the tuning and encoding circuitry (includ-
ing multiple tuners) may be associated with storage 308.
[0027] A user may send instructions to control circuitry
304 using user input interface 310. User input interface
310 may be any suitable user interface, such as a remote
control, mouse, trackball, keypad, keyboard, touch-
screen, touchpad, stylus input, joystick, voice recognition
interface, or other user input interfaces. Display 312 may
be provided as a stand-alone device or integrated with
other elements of each one of user equipment device
300 and user equipment system 301. For example, dis-
play 312 may be a touchscreen or touch-sensitive dis-
play. In such circumstances, user input interface 310 may
be integrated with or combined with display 312. A video
card or graphics card may generate the output to the
display 312. The video card may offer various functions
such as accelerated rendering of 3D scenes and 2D
graphics, MPEG-2/MPEG-4 decoding, TV output, or the
ability to connect multiple monitors. The video card may
be integrated with the control circuitry 304. Speakers 314
may be provided as integrated with other elements of
each one of user equipment device 300 and user equip-
ment system 301 or may be stand-alone units. The audio
component of videos and other content displayed on dis-
play 312 may be played through speakers 314. In some
embodiments, the audio may be distributed to a receiver
(not shown), which processes and outputs the audio via
speakers 314.
[0028] The content recommendation application and
media guidance application may be implemented using
any suitable architecture. For example, the media guid-
ance application may be a stand-alone application wholly
implemented on each one of user equipment device 300
and user equipment system 301. In such an approach,
instructions for the application are stored locally (e.g., in
storage 308), and data for use by the application is down-
loaded on a periodic basis (e.g., from an out-of-band
feed, from an Internet resource, or using another suitable
approach). Control circuitry 304 may retrieve instructions
of the application from storage 308 and process the in-
structions to generate any of the displays discussed here-
in. Based on the processed instructions, control circuitry
304 may determine what action to perform when input is
received from input interface 310. For example, move-
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ment of a cursor on a display up/down may be indicated
by the processed instructions when input interface 310
indicates that an up/down button was selected.
[0029] In some embodiments, the applications are cli-
ent-server based application. Data for use by a thick or
thin client implemented on each one of user equipment
device 300 and user equipment system 301 is retrieved
on-demand by issuing requests to a server remote to
each one of user equipment device 300 and user equip-
ment system 301. In one example of a client-server based
media guidance application, control circuitry 304 runs a
web browser that interprets web pages provided by a
remote server (e.g., server 404). For example, the remote
server may store the instructions for the application in a
storage device (e.g., 414). The remote server may proc-
ess the stored instructions using circuitry (e.g., control
circuitry 410) and generate the displays discussed above
and below. The client device may receive the displays
generated by the remote server and may display the con-
tent of the displays locally on equipment device 300. This
way, the processing of the instructions is performed re-
motely by the server while the resulting displays are pro-
vided locally on equipment device 300. Equipment device
300 may receive inputs from the user via input interface
310 and transmit those inputs to the remote server for
processing and generating the corresponding displays.
For example, equipment device 300 may transmit a com-
munication to the remote server indicating that an
up/down button was selected via input interface 310. The
remote server may process instructions in accordance
with that input and generate a display of the application
corresponding to the input (e.g., a display that moves a
cursor up/down). The generated display is then transmit-
ted to equipment device 300 for presentation to the user.
[0030] In some embodiments, the applications are
downloaded and interpreted or otherwise run by an in-
terpreter or virtual machine (run by control circuitry 304).
In some embodiments, the applications may be encoded
in the ETV Binary Interchange Format (EBIF), received
by control circuitry 304 as part of a suitable feed, and
interpreted by a user agent running on control circuitry
304. For example, the applications may be an EBIF ap-
plication. In some embodiments, the content delivery ap-
plication may be defined by a series of JAVA-based files
that are received and run by a local virtual machine or
other suitable middleware executed by control circuitry
304. In some of such embodiments (e.g., those employ-
ing MPEG-2 or other digital media encoding schemes),
the applications may be, for example, encoded and trans-
mitted in an MPEG-2 object carousel with the MPEG au-
dio and video packets of a program.
[0031] FIG. 4 is a diagram of an illustrative media sys-
tem, in accordance with some embodiments of the dis-
closure. User equipment devices 408 and 410 (such as
user equipment device 102) may be coupled to commu-
nication network 406. Communication network 406 may
be one or more networks including the Internet, a mobile
phone network, mobile voice or data network (e.g., a 4G

or LTE network), cable network, public switched tele-
phone network, or other types of communications net-
work or combinations of communications networks.
Paths (e.g., depicted as arrows connecting the respective
devices to communication network 406) 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 supports Internet communications (e.g., IP-
TV), free-space connections (e.g., for broadcast or other
wireless signals), or any other suitable wired or wireless
communications path or combination of such paths.
Communications with the client devices may be provided
by one or more of these communications paths, but are
shown as a single path in FIG. 4 to avoid overcomplicat-
ing the drawing.
[0032] Although communications paths are not drawn
between user equipment devices, these devices may
communicate directly with each other via communication
paths as well as other short-range, point-to-point com-
munication paths, such as USB cables, IEEE 1394 ca-
bles, wireless paths (e.g., Bluetooth, infrared, IEEE
802-11x, etc.), or other short-range communication via
wired or wireless paths. BLUETOOTH is a certification
mark owned by Bluetooth SIG, INC. The user equipment
devices may also communicate with each other directly
through an indirect path via communication network 406.
[0033] System 400 includes media content source 402
and server 404. Communications with the media content
source 402 and server 404 may be exchanged over one
or more communications paths, but are shown as a single
path in FIG. 4 to avoid overcomplicating the drawing. In
addition, there may be more than one of each of media
content source 402 and server 404, but only one of each
is shown in FIG. 4 to avoid overcomplicating the drawing.
If desired, media content source 402 and server 404 may
be integrated as one source device.
[0034] In some embodiments, the server 404 may in-
clude control circuitry 410 and storage 414 (e.g., RAM,
ROM, Hard Disk, Removable Disk, etc.). The server 404
may also include an input/output path 412. I/O path 412
may provide device information, or other data, over a
local area network (LAN) or wide area network (WAN),
and/or other content and data to control circuitry 410,
which includes processing circuitry, and storage 414.
Control circuitry 410 may be used to send and receive
commands, requests, and other suitable data using I/O
path 412. I/O path 412 may connect control circuitry 304
(and specifically processing circuitry) to one or more
communications paths.
[0035] Control circuitry 410 may be based on any suit-
able processing circuitry such as one or more microproc-
essors, microcontrollers, digital signal processors, pro-
grammable logic devices, field-programmable gate ar-
rays (FPGAs), application-specific integrated circuits
(ASICs), etc., and may include a multi-core processor
(e.g., dual-core, quad-core, hexa-core, or any suitable
number of cores) or supercomputer. In some embodi-
ments, control circuitry 410 may be distributed across
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multiple separate processors or processing units, for ex-
ample, multiple of the same type of processing units (e.g.,
two Intel Core i7 processors) or multiple different proc-
essors (e.g., an Intel Core i5 processor and an Intel Core
i7 processor). In some embodiments, control circuitry 410
executes instructions for an emulation system applica-
tion stored in memory (e.g., storage 414).
[0036] Memory may be an electronic storage device
provided as storage 414 that is part of Control circuitry
410. As referred to herein, the phrase "electronic storage
device" or "storage device" should be understood to
mean any device for storing electronic data, computer
software, or firmware, such as random-access memory,
read-only memory, hard drives, solid state devices, quan-
tum storage devices, or any other suitable fixed or re-
movable storage devices, and/or any combination of the
same. Nonvolatile memory may also be used (e.g., to
launch a boot-up routine and other instructions).
[0037] Server 404 may retrieve guidance data from
media content source 402, process the data as will be
described in detail below, and forward the data to the
client devices 408 and 410. Media content source 402
may include one or more types of content distribution
equipment including a television distribution facility, ca-
ble system headend, satellite distribution facility, pro-
gramming sources (e.g., television broadcasters, such
as NBC, ABC, HBO, etc.), intermediate distribution facil-
ities and/or servers, Internet providers, on-demand me-
dia servers, and other content providers. NBC is a trade-
mark owned by the National Broadcasting Company,
Inc., ABC is a trademark owned by the American Broad-
casting Company, Inc., and HBO is a trademark owned
by the Home Box Office, Inc. Media content source 402
may be the originator of content (e.g., a television broad-
caster, a Webcast provider, etc.) or may not be the orig-
inator of content (e.g., an on-demand content provider,
an Internet provider of content of broadcast programs for
downloading, etc.). Media content source 402 may in-
clude cable sources, satellite providers, on-demand pro-
viders, Internet providers, over-the-top content provid-
ers, or other providers of content. Media content source
402 may also include a remote media server used to
store different types of content (including video content
selected by a user), in a location remote from any of the
client devices. Systems and methods for remote storage
of content and providing remotely stored content to user
equipment are discussed in greater detail in connection
with Ellis et al., U.S. Patent No. 7,761,892, issued July
20, 2010, which is hereby incorporated by reference
herein in its entirety.
[0038] Media content source 402 may also provide me-
dia guidance data that can be used to create carousels
and queries as described herein. Media guidance data
may be provided to the client devices using any suitable
approach. Program schedule data and other guidance
data may be provided to the client devices on a television
channel sideband, using an in-band digital signal, using
an out-of-band digital signal, or by any other suitable data

transmission technique.
[0039] Client devices may operate in a cloud comput-
ing environment to access cloud services. In a cloud com-
puting 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 stor-
age resources, referred to as "the cloud." For example,
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 devices connected via a network such
as the Internet via communication network 406. In such
embodiments, user equipment devices may operate in a
peer-to-peer manner without communicating with a cen-
tral server.
[0040] The systems and devices described in FIGS. 3
and 4 enable not only display of the screens of FIGS 1-2,
but also enable the execution of processes described in
FIGS. 5-10. It should be noted that each step of process-
es described in FIGS. 5-10 can be performed by control
circuitry (e.g., in a manner instructed to control circuitry
304 by a content recommendation application) or any of
the system components shown in FIGS. 3. It should be
noted that the embodiments of FIGS. 5-10 can be com-
bined with any other embodiment in this description are
not limited to the devices or control components used to
illustrate the processes.
[0041] FIG. 5 is a flowchart of a detailed illustrative
process for timing the delivery of a content recommen-
dation, in accordance with some embodiments of the dis-
closure. A main loop of process 500 begins at step 502.
At step 504, a content recommendation application gen-
erates (e.g., using control circuitry 410) a content recom-
mendation. For example, the content recommendation
application may identify a plurality of content items, ob-
tain information about those items, and then calculate a
predicated interest level for a user (e.g., an operator of
user equipment 102) for each content item. The content
recommendation application may then select content
deemed more interesting to that user (e.g., with a higher
interest level).
[0042] At step 506, the content recommendation ap-
plication detects (e.g., using control circuitry 410) output
of a first content item. For example, the content recom-
mendation application may obtain information indicating
that a user is viewing a movie on user equipment 102.
That information may comprise a message received at
server 404 via an I/O path 412. Additionally, or alterna-
tively, a content recommendation application may be ex-
ecuted by the control circuitry 304 of user equipment 102.
The content recommendation application may, in those
embodiments, access status information for the user
equipment 102 from storage (e.g., 308 of FIG. 3) and
determine that content output is occurring on the user
equipment 102.
[0043] At step 508, the content recommendation ap-
plication determines (e.g., using control circuitry 410)
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viewing metrics for the first content. For example, the
content recommendation application may access infor-
mation about a user’s viewing of content 104A to deter-
mine a length of time the user has been watching content
104A. In some embodiments, the viewing metrics may
comprise actions taken to begin watching the content
(e.g., a set of menu options accessed by a user within a
media guidance application such as display 200). Still
further, the viewing metrics may include the number of
times the user has returned to watching content 104A
from other content.
[0044] At step 510, the content recommendation ap-
plication determines (e.g., using control circuitry 410)
whether the viewing metrics indicate that output of the
content recommendation should be blocked. For exam-
ple, the content recommendation application may com-
pare how long a user has been watching content with a
time threshold that indicates engagement as described
with reference to process 510A in FIG. 6. In some em-
bodiments, the system may correlate the user’s viewing
of content 104A with the user’s content preferences to
refine the determination of whether to block the content
recommendation such as described with reference to
process 510B in FIG. 7.
[0045] In some embodiments, the viewing metrics may
include indications of the user’s actions while consuming
content 104A. For example, systems and methods for
determining a user’s engagement level with content, in-
cluding the use of gaze detection, are discussed in great-
er detail in connection with Wheatley et al., U.S. Patent
Pub. No. 2015/0189377, published July 2, 2015, which
is hereby incorporated by reference herein in its entirety.
The content recommendation application may determine
the percentage of time the user is gazing at the content
104A as an indicator of whether the user is engaged with
the content. If the user is not engaged with the content,
as indicated because the user’s gaze is not directed to
the content for a threshold of the percentage of the con-
tent presentation, then the content recommendation ap-
plication may determine that the content recommenda-
tion should not be blocked. In some embodiments, the
content recommendation application may access the us-
er’s usage of other devices as part of the viewing metrics.
For example, the user may be watching content on user
equipment (e.g., user equipment 410) while also using a
mobile phone (e.g., user equipment 408) that is in com-
munication with the content recommendation application
via a communication network (e.g., communication net-
work 406). The content recommendation application may
receive information that a user is presently surfing the
web while other user equipment presents content 104A.
This viewing metric may indicate the user is not engaged
with content 104A and therefore the content recommen-
dation application should not block the content recom-
mendation.
[0046] Process 500 continues to step 512 if the content
recommendation application determines the content rec-
ommendation should be blocked. If the content recom-

mendation application does not determine the content
recommendation should be blocked, process 500 con-
tinues at step 518. At step 512, the content recommen-
dation application (e.g., using control circuitry 410) blocks
the output of the content recommendation. For example,
the content recommendation application may store the
content recommendation into a recommendation buffer
in memory and determine not to send a message con-
taining the recommendation to user equipment 102. In
some embodiments, the content recommendation appli-
cation may hold the content recommendation in storage
of the user equipment 102 without presenting the content
recommendation on a display 312 of user equipment 102.
Thus, the content recommendation application may, in
some embodiments, prevent the generation of a content
recommendation message (e.g., message 110) at a con-
tent consumption device (e.g., user equipment 102).
[0047] At step 514, the content recommendation ap-
plication detects (e.g., using control circuitry 410) an input
that changes the output of the first content (e.g., content
104A) to a second content (e.g., content 104B). In other
words, the content recommendation application detects
that a user is commanding user equipment (e.g., user
equipment 102) to display a new show. In some embod-
iments, the content recommendation application re-
ceives a message via communication network 406 from
user equipment (e.g., user equipment 102) that indicates
the user changed a channel or selected new content in
a media guidance application (e.g., display 200).
[0048] At step 516, the content recommendation ap-
plication unblocks (e.g., using control circuitry 410) the
content recommendation. For example, the content rec-
ommendation application may consider the input of step
514 to indicate the user is no longer engaged with the
content being displayed and use that change of engage-
ment as an optimal time to deliver the content recom-
mendation. The content recommendation application
may retrieve the content recommendation from storage
(e.g., from a content recommendation buffer in storage
414). At step 518, the content recommendation applica-
tion outputs the content recommendation. For example,
the content recommendation application transmits (e.g.,
using control circuitry 410) a message to user equipment
(e.g., user equipment 102 via communication network
406) that identifies the recommended content for display
to a user. In some embodiments, the content recommen-
dation application may be executed on user equipment
102 and outputs the content recommendation as a mes-
sage (e.g., content recommendation prompt 110 on user
equipment 102).
[0049] FIG. 6 is a flowchart of a detailed illustrative
process for determining whether viewing metrics indicate
output of a content recommendation should be blocked,
in accordance with some embodiments of the disclosure.
[0050] Process 510A begins after step 508 of FIG. 5.
At step 602, the content recommendation application re-
trieves (e.g., using control circuitry 410) a timestamp that
indicates when a device (e.g., user equipment 102) be-
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gan outputting the first content (e.g., content 104B). For
example, the user equipment 102 may transmit (e.g., via
communication network 406) a message to a server 404
that is executing the content recommendation application
when the user equipment 102 begins to output content
to a user. The process server 404, may store a timestamp
(e.g., a time noted in the message for when content out-
put began or the time when the message was received
at the server) and the content recommendation applica-
tion may retrieve that timestamp from memory. Or the
content recommendation application may be executed
by user equipment 102 and the content recommendation
application may store status information associated with
content playback.
[0051] At step 604, the content recommendation ap-
plication calculates a time difference between the current
time (e.g., the time at which the content recommendation
application is determining whether to output a content
recommendation) and the timestamp. At step 606, the
content recommendation application compares the time
difference with a time threshold (e.g., time length) to de-
termine whether to block the content recommendation.
For example, the content recommendation application
may retrieve a time threshold from memory and compare
a length of time the user has watched the content 104A
to determine whether the user is engaged with the con-
tent. If the length of time the user has been watching the
content 104A exceeds this time threshold, then the con-
tent recommendation application may consider the user
to be engaged with the content and determine that out-
putting the content recommendation would distract the
user. Thus, the content recommendation application may
determine the recommendation should be blocked to pre-
vent distracting the user from being engaged with the
content. In some embodiments, the time threshold is set
to a percentage of the overall length of the content (e.g.,
5%, 10%, or some configurable percentage). In some
embodiments, the content recommendation application
adjusts the time length over time in response to user ac-
tion. For example, if the content recommendation appli-
cation retrieves a two minute time threshold for a user
that is watching content for 1:30, and the user rejects the
recommendations, then the system may reduce the time
threshold (e.g., by 5 seconds) in an attempt to train the
time threshold to match the user’s preference. Still fur-
ther, a content recommendation application may analyze
user access patterns across multiple users and across
different content types to determine various indicators
for engagement and train the time threshold to correlate
with those access patterns.
[0052] FIG. 7 is a flowchart of a detailed second illus-
trative process for determining whether viewing metrics
indicate that output of a content recommendation should
be blocked, in accordance with some embodiments of
the disclosure.
[0053] Process 510B begins after step 508 of FIG. 5.
At step 702, the content recommendation application ob-
tains (e.g., using control circuitry 410) attributes associ-

ated with the first content item. For example, the content
recommendation application may access storage (e.g.,
storage 414) to obtain metadata about the content (e.g.,
genre, actors, teams, sports, players, date content first
appeared, content rating, content length, number of times
the content has been watched be the user).
[0054] At step 704, the content recommendation ap-
plication retrieves (e.g., using control circuitry 410) en-
gagement weights corresponding with the attributes. For
example, the content recommendation application may
provide a system of adjustment values or multipliers as-
sociated with different attributes. In some embodiments,
the content recommendation application provides a user
interface that allows a user to adjust the attributes a user
deems more important than others and saves those
weights (e.g., numerical values) in storage for use when
determining engagement levels. In some embodiments,
the content recommendation application monitors inter-
actions between the user and content to train the weights
to make a more accurate generation of engagement lev-
el. For example, the content recommendation application
may store indications of whether a user is accepting or
rejecting each content recommendation along with infor-
mation about the content on the screen at the time when
the user accepts or rejects the recommendation. The sys-
tem may then correlate common attributes (e.g., when-
ever baseball is on the screen the user rejects recom-
mendations) and adjust the corresponding weights for
those attributes to more accurately predict the user’s en-
gagement level.
[0055] At step 706, the content recommendation ap-
plication applies (e.g., using control circuitry 410) the en-
gagement weights to the corresponding attributes. For
example, the content recommendation application may
determine that a first decimal value (e.g., 83.0) should
be applied to the content item because it is an animation
movie; a second value (e.g., 20.0) should be applied be-
cause the content contains one actor the user enjoys;
and a third value (e.g., 90.0) should be applied because
the content is new, and the user typically watches new
content all the way through. At step 708, the content rec-
ommendation application generates (e.g., using control
circuitry 410), using the weighted attributes, an engage-
ment level for the first content. For example, the content
recommendation application may add all the weight val-
ues together to come up with a raw score representing
the engagement level or may average the weighted val-
ues to come up with the engagement level.
[0056] At step 710, the content recommendation ap-
plication determines (e.g., using control circuitry 410)
whether the engagement level indicates viewing engage-
ment. For example, the content recommendation appli-
cation may retrieve an engagement threshold from stor-
age 414 to correspond with a value the content recom-
mendation application uses to assume a user is engaged
with content. The content recommendation application
may retrieve a hard-coded engagement threshold, or the
engagement threshold may be configurable by either a
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service provider or by the user. In some embodiments,
the content recommendation application may adjust the
engagement threshold over time-as similarly described
above with the attribute weights-to more accurately de-
pict the engagement based on user interaction. For ex-
ample, if a user rejects a content recommendation, the
content recommendation application may evaluate
whether the threshold was set too high such that content
recommendations that were being made interrupted a
user’s enjoyment of content and, based on the user’s
reactions to the content recommendation (i.e., consistent
rejections), an adjustment of the threshold would be ap-
propriate.
[0057] FIG. 8 is a flowchart of a detailed illustrative
process for outputting a content recommendation, in ac-
cordance with some embodiments of the disclosure.
[0058] Process 518A begins after step 516 of FIG. 5.
At step 802, the content recommendation application
cancels (e.g., using control circuitry 304 or control cir-
cuitry 410) the input to change output of the first content
to output of the second content. For example, in an em-
bodiment where some portion of the content recommen-
dation application resides on a user equipment (e.g., user
equipment 102) then the content recommendation appli-
cation may detect an input on user input interface (e.g.,
310) that is a command to change to new content (i.e.,
a channel change command or command to play back
content). The content recommendation application may,
having detected such a command, intercept and stop the
command from completing execution. In some embodi-
ments, the content recommendation application resides
on a remote server (e.g., 404), and the content recom-
mendation application may receive a message indicating
the user is changing the content. The content recommen-
dation application, in those embodiments, may send a
responsive message to user equipment (e.g., user equip-
ment 102) to cancel the input.
[0059] At step 804, the content recommendation ap-
plication generates (e.g., using control circuitry 410), for
output by a content consumption device, an option to
change output of the first content to output recommended
content, wherein the recommended content is identified
by the content recommendation. For example, the con-
tent recommendation application generates a content
recommendation prompt (e.g., 110) on a display (e.g.,
312). In some embodiments, generating the content rec-
ommendation prompt may comprise building a message
that is transmitted to a user equipment (e.g., 102) for
display to the user.
[0060] At step 806, the content recommendation ap-
plication (e.g., using control circuitry 410) receives a se-
lection of the option to change output of the first content
to output of the recommended content. For example, the
content recommendation application may receive a se-
lection of an option to accept the recommended content
(e.g., option 116) or an option to reject the recommended
content (e.g., option 118).
[0061] At step 808, the content recommendation ap-

plication (e.g., using control circuitry 410) generates, for
output by the content consumption device, the recom-
mended content. For example, a remote server 404 may
direct a stream of the recommend content to a user equip-
ment (e.g., 102). In some embodiments, the content rec-
ommendation application resides on a user equipment
(e.g., 102) and the content recommendation application
begins outputting the recommended content on a display
(e.g., 312).
[0062] FIG. 9 is a flowchart of a detailed second illus-
trative process for outputting a content recommendation,
in accordance with some embodiments of the disclosure.
[0063] Process 518B begins after step 516 of FIG. 5.
At step 902, the content recommendation application
generates (e.g., using control circuitry 410), for output by
a content consumption device, the second content. For
example, a user equipment 102 begins outputting the
second content on a display (e.g., 312). At step 904, the
content recommendation application generates (e.g., us-
ing control circuitry 410), for output by the content con-
sumption device (e.g., user equipment 102), an option
to change output of the second content to output of rec-
ommended content, wherein the recommended content
is identified by the content recommendation. For exam-
ple, in an embodiment where some portion of the content
recommendation application resides on a user equip-
ment (e.g., user equipment 102) then the content recom-
mendation application may detect an input on user input
interface (e.g., 310) that is a command to change to new
content (i.e., a channel change command or command
to play back content). The content recommendation ap-
plication may, having detected such a command, inter-
cept and stop the command from completing execution.
In some embodiments, the content recommendation ap-
plication resides a remote server (e.g., 404) and the con-
tent recommendation application may receive a mes-
sage indicating the user is changing the content. The
content recommendation application, in those embodi-
ments, may send a responsive message to user equip-
ment (e.g., user equipment 102) to cancel the input.
[0064] At step 906, the content recommendation ap-
plication receives (e.g., using control circuitry 410) a se-
lection of the option to change output of the second con-
tent to output of the recommended content. For example,
the content recommendation application may receive a
selection of an option to accept the recommended con-
tent (e.g., option 116) or an option to reject the recom-
mended content (e.g., option 118).
[0065] At step 908, the content recommendation ap-
plication (e.g., using control circuitry 410) generates, for
output by the content consumption device, the recom-
mended content. For example, a remote server 404 may
direct a stream of the recommend content to a user equip-
ment (e.g., 102). In some embodiments, the content rec-
ommendation application resides on a user equipment
(e.g., 102), and the content recommendation application
begins outputting the recommended content on a display
(e.g., 312).
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[0066] FIG. 10 is a flowchart of a detailed illustrative
process for determining a content recommendation, in
accordance with some embodiments of the disclosure.
At step 1002, the content recommendation application
identifies (e.g., using control circuitry 410) a plurality of
content items. For example, the content recommenda-
tion application may access storage (e.g., 414) and ob-
tain a listing of potential content items (e.g., a listing of
live content items). At step 1004, the content recommen-
dation application obtains (e.g., using control circuitry
410) information about the content items. For example,
the content recommendation application may obtain
metadata about the content or analyze the content to
retrieve details about the content (e.g., information about
what happens in the content or the current status of the
content). In the case where content items correspond
with real-life events, the content recommendation appli-
cation may obtain status and data about the real-life event
(e.g., a sports game).
[0067] The content recommendation application may
retrieve information specific to the content item or infor-
mation that applies to the content item but is also general
enough to apply to other content items as well. For ex-
ample, the content recommendation application may ob-
tain the time in a season that a sporting event is occurring
(e.g., preseason, week one, week four, playoffs, cham-
pionship), the relative ranking of competitors in the com-
petition (e.g., rank one versus rank two), a current score
between teams participating in a live sporting event, a
scoring frequency indicator for a live sporting event (e.g.,
an indicator of how often the score is changing), an
amount of time remaining in a live sporting event, or a
number of viewers associated with the content item. Still
other information pertaining to a content item may be
used to determine a predicted interest level for a content
item.
[0068] At step 1006, the content recommendation ap-
plication calculates (e.g., using control circuitry 410),
based on the information about the content, interest lev-
els for the plurality of content items. Users may have
different interests and the content recommendation ap-
plication may dynamically calculate projected user inter-
est for all content (e.g., live sports programming). The
content recommendation application may allow a user to
set their threshold for notification (e.g., 1 through 1000).
If the user set a threshold of 300, then the content rec-
ommendation application will not notify the user unless
the predicted interest for a piece of content exceeds that
threshold (e.g., 300). The content recommendation ap-
plication would likely calculate a different predicted inter-
est level for each individual user. In some embodiments,
the content recommendation application calculates inter-
est levels for the plurality of content items in accordance
with steps 1020-1026 of FIG. 10. At step 1020, the con-
tent recommendation application obtains (e.g., using
control circuitry 410) content preferences. For example,
the content recommendation application may obtain pref-
erences related to a user for the type of content and status

of the content. At step 1022, the content recommendation
application generates (e.g., using control circuitry 410)
weighting values, based on the content preferences, for
one or more attributes in the information about the con-
tent. For example, the content recommendation applica-
tion may determine that the user has a preference for
close games in the late stages. Thus, an attribute of a
baseball game indicating it is in the ninth inning may be
weighted heavily (e.g., with a score of 90) and an attribute
indicating the score of the same game is within 2 runs
may also be weighted heavily (e.g., with a score of 80).
At step 1024, the content recommendation application
sums (e.g., using control circuitry 410) the weighting val-
ues for a plurality of attributes associated with the content
items. At step 1026, the content recommendation appli-
cation assigns (e.g., using control circuitry 410) the sums
of the weighting values for each of the content items to
the corresponding content item.
[0069] At step 1008, the content recommendation ap-
plication selects (e.g., using control circuitry 410), based
on the interest levels for the plurality of content items,
recommended content from the plurality of content items.
For example, the content recommendation application
accesses a list of calculated interest levels for content
and determines which interest level is calculated higher
than the others. In some embodiments, the content rec-
ommendation application also determines whether the
calculated interest levels exceed a threshold level re-
trieved from storage (e.g., 414).
[0070] At step 1010, the content recommendation ap-
plication receives (e.g., using control circuitry 410) an
update to the information about the content. For example,
the status of a sports game, or other real-life event, may
change as time progress (e.g., a score change, the
amount of time remaining, the number of people watching
the game). The content recommendation application
may access an information source, e.g., a data source
such as media content source 402, to retrieve those up-
dates. At step 1012, the content recommendation appli-
cation recalculates (e.g., using control circuitry 410),
based on the updated information about the content, up-
dated interest levels for the plurality of content items. At
step 1014, the content recommendation application up-
dates (e.g., using control circuitry 410), based on the up-
dated interest levels for the plurality of content items, the
recommended content. For example, the content recom-
mendation application may change a content recommen-
dation from a first recommended content item (e.g., a
baseball game such as content 104C) to a second rec-
ommended content item (e.g., a hockey game) based on
a second interest level for the second recommend con-
tent item rising above a first interest level for the first
recommended content item.
[0071] In some embodiments, the content recommen-
dation application may modify the calculation used to
generate the interest levels based on whether a user ac-
cepts or rejects the content recommendation. For exam-
ple, at step 1016, the content recommendation applica-
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tion receives (e.g., using control circuitry 410), from a
content consumption device, an indication that the con-
tent recommendation was rejected. At step 1018, the
content recommendation application modifies (e.g., us-
ing control circuitry 410), based on receiving the indica-
tion that the content recommendation was rejected, the
calculation of interest levels for the plurality of content
items, wherein the modification of the calculation is per-
formed to lower a calculated interest level for recom-
mended content corresponding with the content recom-
mendation. For example, the content recommendation
application would provide the content recommendations
to each user, based on information relevant to that user.
When the user accepts a content recommendation (i.e.,
switches to the recommended content) the content rec-
ommendation application may reinforce the calculation
of the predicted interest level by, e.g., increasing the
weighting of the factors. If the user rejects the content
recommendation, the content recommendation applica-
tion may reduce the calculated interest level by, e.g., de-
creasing the weighting of factors.
[0072] The above-described embodiments of the
present disclosure are presented for purposes of illustra-
tion and not of limitation, and the present disclosure is
limited only by the claims which follow. Furthermore, it
should be noted that the features and limitations de-
scribed in any one embodiment may be applied 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 in different
orders, or done in parallel. In addition, the systems and
methods described herein may be performed in realtime.
It should also be noted, the systems and/or methods de-
scribed above may be applied to, or used in accordance
with, other systems and/or methods.

Claims

1. A method for timing content recommendations, the
method comprising:

detecting output of first content;
determining viewing metrics for the first content;
determining whether the viewing metrics indi-
cate output of a content recommendation should
be blocked;
in response to determining that the viewing met-
rics indicate output of the content recommenda-
tion should be blocked, blocking a content rec-
ommendation;
receiving an input changing output of the first
content to output of second content; and
in response to the input, unblocking and output-
ting the content recommendation.

2. The method of claim 1, wherein determining whether
the viewing metrics indicate output of the content

recommendation should be blocked comprises:

retrieving a timestamp indicating when a content
consumption device began outputting the first
content, calculating a time difference between
a current time and the timestamp, and determin-
ing the time difference exceeds a time length;
and/or
obtaining attributes associated with the first con-
tent item, retrieving engagement weights corre-
sponding with the attributes, applying the en-
gagement weights to the corresponding at-
tributes, generating, using the weighted at-
tributes, an engagement level for the first con-
tent, and determining that the engagement level
indicates viewing engagement.

3. The method of claim 1 or 2, wherein blocking a con-
tent recommendation comprises preventing, at a
content consumption device, generation of a recom-
mendation message for a recommended content
item.

4. The method of claim 1, 2 or 3, wherein outputting
the content recommendation comprises either:

cancelling the input changing output of the first
content to output of the second content, gener-
ating, for output by a content consumption de-
vice, an option to change output of the first con-
tent to output of recommended content, wherein
the recommended content is identified by the
content recommendation, receiving a selection
of the option to change output of the first content
to output of the recommended content, and gen-
erating, for output by the content consumption
device, the recommended content; or
generating, for output by a content consumption
device, the second content, generating, for out-
put by the content consumption device, an op-
tion to change output of the second content to
output of recommended content, wherein the
recommended content is identified by the con-
tent recommendation, receiving a selection of
the option to change output of the second con-
tent to output of the recommended content, and
generating, for output by the content consump-
tion device, the recommended content.

5. The method of any of the preceding claims, further
comprising:

identifying a plurality of content items;
obtaining information about real-life events,
wherein the real-life events are related to the
plurality of content items;
calculating, based on the information about real-
life events, interest levels for the plurality of con-
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tent items; and
selecting, based on the interest levels for the
plurality of content items, recommended content
from the plurality of content items.

6. The method of claim 5, wherein calculating, based
on the information about real-life events, interest lev-
els for the plurality of content items comprises:

obtaining content preferences;
generating weighting values, based on the con-
tent preferences, for one or more attributes in
the information about real-life events;
summing weighting values for a plurality of at-
tributes associated with each of the real-lift
events; and
assigning the sums of the weighting values for
each of the real-life events to corresponding
content items in the plurality of content items,
wherein each sum represents an interest level
for the corresponding content item.

7. The method of claim 5 or 6, further comprising:

receiving an update to the information about re-
al-life events, recalculating, based on the updat-
ed information about real-life events, updated
interest levels for the plurality of content items,
and updating, based on the updated interest lev-
els for the plurality of content items, the recom-
mended content, wherein the recommended
content is changed from a first recommended
content item to a second recommended content
item based on a second interest level for the
second recommend content item rising above a
first interest level for the first recommended con-
tent item; and/or
receiving, from a content consumption device,
an indication that the content recommendation
was rejected, and modifying, based on receiving
the indication that the content recommendation
was rejected, the calculation of interest levels
for the plurality of content items, wherein the
modification of the calculation is performed to
lower a calculated interest level for recommend-
ed content corresponding with the content rec-
ommendation.

8. A computer program comprising computer readable
instructions that, when executed by one or more
processors, causes the one or more processors to
perform the method of any of the preceding claims.

9. A system for timing content recommendations, the
system comprising:

communication circuitry; and
means for detecting output of first content;

means for determining viewing metrics for the
first content;
means for determining whether the viewing met-
rics indicate output of a content recommenda-
tion should be blocked;
means for blocking a content recommendation
in response to determining that the viewing met-
rics indicate output of the content recommenda-
tion should be blocked;
means for receiving an input changing output of
the first content to output of second content; and
means for outputting the content recommenda-
tion in response to the input.

10. The system of claim 9, wherein the means for deter-
mining whether the viewing metrics indicate output
of the content recommendation should be blocked
is configured to:

retrieve a timestamp indicating when a content
consumption device began outputting the first
content, calculate a time difference between a
current time and the timestamp, and determine
the time difference exceeds a time length; and/or
obtain attributes associated with the first content
item, retrieve engagement weights correspond-
ing with the attributes, apply the engagement
weights to the corresponding attributes, gener-
ate, using the weighted attributes, an engage-
ment level for the first content, and determine
that the engagement level indicates viewing en-
gagement.

11. The system of claim 9 or 10, wherein blocking a con-
tent recommendation comprises preventing, at a
content consumption device, generation of a recom-
mendation message for a recommended content
item.

12. The system of claim 9, 10 or 11, wherein the means
for outputting the content recommendation is config-
ured to:

cancel the input changing output of the first con-
tent to output of the second content, generate,
for output by a content consumption device, an
option to change output of the first content to
output of recommended content, wherein the
recommended content is identified by the con-
tent recommendation, receive a selection of the
option to change output of the first content to
output of the recommended content, and gen-
erate, for output by the content consumption de-
vice, the recommended content; or
generate, for output by a content consumption
device, the second content, generate, for output
by the content consumption device, an option to
change output of the second content to output
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of recommended content, wherein the recom-
mended content is identified by the content rec-
ommendation, receive a selection of the option
to change output of the second content to output
of the recommended content, and generate, for
output by the content consumption device, the
recommended content.

13. The system of any of claims 9-12, further comprising:

means for identifying a plurality of content items;
means for obtaining information about real-life
events, wherein the real-life events are related
to the plurality of content items;
means for calculating, based on the information
about real-life events, interest levels for the plu-
rality of content items; and
means for selecting, based on the interest levels
for the plurality of content items, recommended
content from the plurality of content items.

14. The system of claim 13, wherein the means for cal-
culating, based on the information about real-life
events, interest levels for the plurality of content
items is configured to:

obtain content preferences;
generate weighting values, based on the con-
tent preferences, for one or more attributes in
the information about real-life events;
sum weighting values for a plurality of attributes
associated with each of the real-lift events; and
assign the sums of the weighting values for each
of the real-life events to corresponding content
items in the plurality of content items, wherein
each sum represents an interest level for the
corresponding content item.

15. The system of claim 13 or 14, further comprising:

means for receiving an update to the information
about real-life events, means for recalculating,
based on the updated information about real-life
events, updated interest levels for the plurality
of content items, and means for updating, based
on the updated interest levels for the plurality of
content items, the recommended content,
wherein the recommended content is changed
from a first recommended content item to a sec-
ond recommended content item based on a sec-
ond interest level for the second recommend
content item rising above a first interest level for
the first recommended content item; and/or
means for receiving, from a content consump-
tion device, an indication that the content rec-
ommendation was rejected, and means for mod-
ifying, based on receiving the indication that the
content recommendation was rejected, the cal-

culation of interest levels for the plurality of con-
tent items, wherein the modification of the cal-
culation is performed to lower a calculated inter-
est level for recommended content correspond-
ing with the content recommendation.
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