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(57) Abstract: Systems and methods are provided herein for minimizing obstruction of a
media asset by an overlay by predicting a path of movement of an object of interest of the
media asset and avoiding placement of the overlay in the path of movement. To this end,
a media guidance application may detect an object of interest in a first frame of a media
asset, and may determine a determining a first location of the object in the first frame and a
102~d 8+ 100 second location of the object of interest in a second frame. The media guidance application
};%E may calculate, based on the first location and the second location, a projected location of
‘:ﬁ%/ % the object of interest in a third frame of the media asset, and may generate for display an

overlay in a location that does not overlap with any of'the first location, the second location,
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SYSTEMS AND METHODS FOR MINIMIZING OBSTRUCTION OF A
MEDIA ASSET BY AN OVERLAY BY PREDICTING A PATH OF
MOVEMENT OF AN OBIECT OF INTEREST OF THE MEDIA ASSET AND
AVOIDING PLACEMENT OF THE OVERLAY IN THE PATH OF
MOVEMENT

(¥,

Background
3601} Overlays and other forms of secondary content arg often provided over
media asseis to convey notifications to the user, such as a notification of a call to
one’s home, or a notification relating to media one is consuming. Such overlays
10 may be disruptive, as an overlay may block an object of interest within a media
asset one 18 viewing. In the related art, important, static objects are identified, and
placement of an overlay is performed in a manner that avoids those staticobjects.
However, the related art does not predict where non-static objects may be moving
toward, and thus may still result in placement of an overlay that is disruptive to a

15 user’s enjoyment of media,

Summary

[0802] To this end and others, systems and methods are provided herein for
munimizing cbstruction of a media asset by an overlay by predicting a path of

20 movement of an object of interest of the media asset and avoiding placement of the
overlay in the path of movement. For example, if a soccer ball 1s the object of
interest, and the soccer ball is traveling from the left side of the ficld to the right

side of the ficld, placement of an overlay on top of the right side of the ficld may
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be avoided so that the overlay does not become disruptive as the ball progresses
across the field.
[0803] In some aspects of the disclosure, a media guidance application may

deteot an object of interest in a first frame of a media asset. The object of interest

(51

may be detected m any known manuer, such as by using metadata that reflects

what the object of interest is, using 1mage recognition software and auxiliary

information to determune what the object of interest 1s, deternuning which object is

in the foreground of a frame, or anv other manner.

16004]  In some embodiments, the media guidance application may determing a

10 first location of the object of interest 1n the first frame, and may determine a
second location of the object of interest in a second frame of the media asset.
Following from the soccer example, the media guidance application may determine
the location with respect 1o a feature of the frame (e.g., is the ball on the left side of
the field or the right side of the field?}. Alternatively, the media guwidance

i5 application may determine the location with respect to coordinates of the image
itself (c.g., is the ball in the top left quadrant of the frame or the top right quadrant
of the frame?).
[0805] In some embodiments, the media guidance application may calculate,
based on the first location and the second location, a projected location of the

20 object of nterest in a third frame of the media asset. As an example, the media

guidance application may perform this calculation by first determining an amount

of content that is to be included in the overlay. The amount of content may vary

depending on whether the overlay 1s a short communication (e.g., a notification of

a telephone number, or of a short message from one user to another), or some

[N
L

larger amount of information {e.g., a trailer for a movie that reqaires half of a
screeny.

[6006] The media guidance apphication may then determine, based on
wnformation of a user profile {¢.g., a profile of the user consuming the media asset),
a first amount of time the user will require to consame the content of the overlay.
30 Forexample, the media guidance application may determine that the user profile
reflects that the user 1s a slow reader, and thus a user may take a full 10 seconds to

read a five word notification.
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10687} The media guidance application may also determine a second amount of
time that will lapse before the object of interest reaches the projected location {e.g.,
based on a velocity of the object}, and may, in response to determining that the
second amount of time exceeds the first amount of time, generate for display the
overlay on top of the media asset at the projecied location for a period of time that
is fess than the second amount of time. For example, if the message will take up a
quadrant of the screen, and a soccer ball will not reach the top right quadrant of the
screen before the user will finish consuming the content of the overlay, the overlay
may be generated for display on top of the top right quadrant of the screen.

[6608] In some embodiments, the media guidance application may generate for
display an overlay on top of the media asset in a location that does not overlap with
any of the first location, the second location, and the projected location. For
example, the overlav may be placed in a manner that entirely avoids the path ot a
soccer ball, or of a plaver who 1s chasing the soccer ball.

1060%]  In some embodiments, the media guidance application may determine a
size of the overlay {e.g , by determining the boundaries of the overlay). The media
gwidance application may identify a region in the second frame corresponding to
the size of the overlay that 1s unchanged in the second frame as compared to the
first frame. For example, the media guidance application may determinge that
neither a player nor a ball of a sporting match are in the top left quadrant of both
frames, and thus the top left quadrant has been vacant over a period of time. The
media guidance application may go on to determine whether the region overlaps
with any of the first location, the second location, and the projected location (¢.3.,
that neither a plaver nor the ball are traveling toward the top left quadrant of the
screen). The media guidance application may perform the generating for display
of the overlay in response to determining that the region does not overlap with any
of the first location, the second location, and the projected location, and may cause
the overlay to generated for display on top of the media asset within the region
{e.g., because there is no chance the overlay will be on top of any meaningful
portion of the sporting event because no person or object of interest is, or will be,

within the region).
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[0810] In some embodiments, the media guidance application may determine
that the object of mterest is not in the projected location of the third frame. For
example, if the obicct of interest is a soccer plaver, and the media guidance
apphication projected that the soccer plaver would be in the top left quadrant of the
screen, but the soccer plaver is not in the top left quadrant of the screen, the media
guidance application would determine that the object of interest is not m the
projected location of the third frame. In response to determining that the object of
interest 1s not in the projected location of the third frame. the media guidance
application may cease the gencrating for display of the overlay on top of the media
asset {e.g., mn order to ensure that the overlay is not disruptive because the object of
interest is potentially beneath the overlay).

[B611] In some embodiments, further in response to determining that the object
of interest 18 not in the projected location of the third frame, the media guidance
application may update a model used to calculate the projected location of the
object of interest with data indicating that the calculation of the projected location
of the object of interest has failed, and may determine, based on the updated
model, an updated projected location of the object of mterest m a fourth frame of
the media asset. For example, new data about a player’s movements in a sporting
cvent may cause the media guidance application to change its projection about the
plaver’s future movement. Thus, the media giidance application may generate for
display the overlay on top of the media asset in a location that does not overlap the
updated projecied location.

[6612] In some embodiments, the media guidance application may determine
that the media asset 15 a live media asset broadeast (e.g., a broadcast over a
television channel}. The media guidance application may also determine that the
media asset is of a certain type of a plurality of types {¢.g., a sporting event, as
opposed to a live broadcast of a concert). The media guidance application may
thus detect the object of interest 1 the first frame by disceming the object of
interest from a plurality of candidate obiccts of interest based on the certain type.
{6613} For example, in a concert, fans of a band that 1s playing may be throwing
a giant beach ball around in the crowd, and in a soccer game, a soccer ball is

kicked. The media guidance application may determing that the ball is not an
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object of mterest in the concert because the primary purpose of the concert is
presentation of music. However, the media guidance application may determine
that the ball is an object of interest in the soceer match because the primary
purpose of a soccer match is movement of a soccer ball. The media guidance
application may calculate, based on the first location and the second location, the
projected location of the object of interest in the third frame of the media asset
based on both an identity of the object of interest and the certain tvpe. For
gxample, movement of a ball in a soccer ball may be regular, where the ball travels
10 a straight line path, whereas moverment in a billiards match may be rregular,
where a ball travels based on the many collisions it encounters along its path,
which will cause the projection to change.

[6614] In some embodiments, the media guidance application may, when
calculating, based on the first location and the second location, the projected
location of the object of interest in the third frame of the media asset, compare the
first location to the second location to determine a distance between the first
location and the second location and a direction in which the media object is
traveling. The media guidance application may also compare a time stamp of the
first frame 1o a time stamp of the second frame to determine a time differonce
between the times at which the first frame and the second frame were broadcast.
With this information, the media guidance apphication may determine a velocity of
the object of mterest based on the distance, the direction, and the time difference,
and may also determine a projecied time stamp of the third frame. The media
guidance application may determine the projected tocation based on where the
object of intercat will be 1n the third frame if the velocity 1s substantially
maintained (¢.g., the velocity is maintained, minus natural loss in velocity due to
nataral forces such as friction).

[B615] In some embodiments, the media asset is a live broadcast of a sporting
event, the object of mterest is a person participating in the sporting event, and the
first location and the second location are equal. The media guidance application
may access a profile of the person (¢.g., a statistics line corresponding to a sports
player), and may determine, based on information of the profile, a preferred

direction that the person tends to travel when participating in the sporting event,
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For example, if the media asset 1s an American football game, and a person often
runs o his left, the media guidance application may form its projection of where
the person will be in a next frame based on this information. Thaos, the media
guidance application may calculate the projected location of the object of mterest
in the third frame of the media asset further by basing the projected location on the
preferred direction.

[3816] In some embodiments, the media asset is a live broadeast of a sporting
event, and the object of interest is a ball. The media guidance application may
detect, in a fourth frame of the media asset, a person at a third position, and may
detect, in a tifth frame of the media asset, the person at a fourth position. The
media guidance application may determine, based on movement of the person
between the third position and the fourth position, that the person is likely 1o
interact with the ball. For example, the media guidance application may determing
that a plaver is rapidly approaching a soceer ball, and thus that the ball will
imminently change direction. Thus, the media guidance application may calculate
an updated projected position for a sixth frame of the media asset of the ball based
on the movement of the person between the third position and the fourth position.
[0817F In some embodiments, the media guidance application may calculate the
updated projected position for the sixth frame of the media asset of the ball based
on the movement of the person between the third position and the fourth position
by determining a first velocity of the person based on the third position, the fourth
position, a time stamp of the fourth frame, and a time stamp of the fifth frame. The
media giidance application may also determine a second velocity of the ball based
on a location of the ball at in the fourth frame and the fifth frame. The media
guidance application may calculate the updated projected position by combining
the first velocity and the second velocity {¢.g., the velocity of the ball before
tmpacting with the player, as well as the velocity of the plaver before impacting
with the ball}).

10618} In some embodiments, the media guidance application may detect an
object of interest in a media asset. The media guidance application may determine

a projected path of movement of the object of interest, and may generate for
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display an overlay on top of the media asset in a location that dogs not sverlap with

the path of movement.

Brief Description of the Drawings

[B619] FIG. 1 depicts an illustrative embodiment of using a past frame and a
present frame of a media asset to project a location of an object of inferest in a
future frame of the media asset, in accordance with some embodiments of the
disclosure;

[6620] FIG. 2 shows an illustrative embodiment of a display screen that may be
used to provide media guidance application histings and other media guidance
mformation, in accordance with some embodiments of the disclosure;

[6621] FIG. 3 shows another illustrative embodiment of a display screen that
mav be used to provide media gindance apphication listings, in accordance with
some embodiments of the disclosure;

10622] FIG. 4 is a block diagram of an illustrative user equipment {UE) device in
accordance with some embodiments of the disclosure;

[6623] FIG. 5 is a block diagram of an illustrative media system in accordance
with some embodiments of the disclosure;

[6624] FIG. 6 depicts an illustrative flowchart of a process tor gencrating for
display an overlay on top of a media asset that does not obscure an object of
interest of a given frame of the media asset, in accordance with some embodiments
of the disclosure;

[6623) FIG. 7 depicts an illustrative flowchant of a process for calculating a
projected location of the object of interest in a future frame of the media asset,
accordance with some embodiments of the disclosure; and

[6826] FIG. 8 depicts an illustrative flowchart of a process for calculating a
projected focation of the object of interest based on a velocity of the object of

mnterest, in accordance with some embodiments of the disclosure,

Detailed Descnption

[6627) FIG. 1 depicts an illustrative embodiment of using a past frame and a

present frame of a media asset to project a location of an object of interest in a
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future frame of the media asset. A media asset may inclode meltiple frames, such
as frame 110, frame 120, and frame 130. Frame 110 depicts a frame that was
displayed by user equipment at a first time (¢.g., in the past), frame 120 depicis a

frame that is displayed by user equipment at a second time (¢.g., at the present},

(51

and frame 130 depicts a frame that will be displayed by the user equipment at a

third time (e.g., in the future).

[3628] As depicted, the media asset is a soccer match; however, the media asset

may be any media asset, as defined below with respect to FIGS. 2-5. The media

asset includes person 102, ball 104, and person 106, any or all of which may be an

10 object of interest of the media asset. The use of persons and a ball is merely
thhustranive; the media asset could melude any other entitics, any of which may be
an objoct of interest. As defined herein, the term “object of interest™ is a living or
non-living entity within a media asset that, if obscured, would cause a loss of
enjoyment or understanding to a user consuming the media asset. For example, if

15 a plaver were covered with an overday while scoring a goal in a soccer match,
spectator would suffer a loss of enjoyvment in consuming that soccer match. I,
however, a player on the sidelines of the soccer match were covered by an overlay,
a spectator would suffer no loss of enjoyment in consuming that soccer match
because the covered plaver was not part of any important part of the displaved

20 frame of the soccer match.

[3628] In some embodiments, a media guidance application may detect an object

of interest in a first frame of a media asset. The media guidance application may

he executed by control circuitry, which may be nstalled 1 cither user equipment

or a server remote 1o user equipment. Functionality of the media guidance

[N
L

application, control circuitry, various user equipment, and of a server, 18 described
in detail below with respect to FIGS. 2-5. The media guidance application may
detect the object of micrest in any known manner. In some cmbodiments, the
object of interest may be a foreground object. For example, if one object is
prominently in the foreground of frame 110, or is centered in frame 110 or zoomed
30 in on in frame 110, or 15 otherwise exaggerated (¢.g.. objects other than the object,
such as person 102, are blurred), then that one object may be determined to be the

obiect of interest,
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10630] In some embodiments, the media guidance application may employ facial
recognition or object recognition to determine an wWdentity of a person, character,
and/or object in a frame (c.g., frame 110). For example, known technigues for
determining facial characteristics or object characteristics may cause the media
guidance application to determine that these characteristics match those of a known
entity {¢.g., by comparing the characteristics to characteristics of known entities
stored in entries of a database).

10631} The media guidance application may, after learning the identitios of
cutitics of a frame, compare those identitics to metadata of a media asset, orof a
portion of a media asset {¢.g., a given frame or scene), to learn whether those
wdentities are indicated by the metadata as being of particular interest to a given
displayed frame. Based on this comparison, the media guidance application may
determine that a given entity is an object of interest.

[3632] The media guidance application may, additionally or alternatively, use the
type of media asset to determine whether a given known entity 1s an object of
mterest. For example, the media guidance application may determine an entity to
be ball 104, The media guidance application may determine that the media asset
within which ball 104 is presented s of a type “sports.” The media guidance
application may determing, by consulting a database, that a ball 15 extremely
important to media assets of the type “sports,” and may thus conclude that ball 104
is an ghject of mterest. Similarly, if the media asset were of the tvpe “music,” the
media guidance application may consult the database and learn that a ball s not
mmportant to media assets of the type “music,” and may thus conclude that ball 104
18 not an object of interest.

[0833] There are many other ways of deternuning that an entity of a frame of a
media asset is an object of interest. For example, the media guidance application
may receive an indication from a user expressly or impliedly stating that the object
is of interest (.2, the user exclaims out foud a platitude relating to the object, and
the media guidance application detects the exclamation}. Moreover, crowdsourced
data may indicate that an entity 1s of interest. Discussion of how the media
guidance application may determine that an entity is of interest based on

crowdsourced data is described in detail in U.S. Pat. App. No. 15/165,061, filed
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May 26, 2016, currently pending. the contenis of which are hereby mcorporated by
reference herein in their entirety. There may be more than one object of interest m
a given frame of a media asset. In fact, 1n some embodiments, the media guidance
application may determine that many or all of the objects in a given frame of a
media asset are of interest.

[B834] In some embodiments, the media guidance application mav determune a
first location of the object of interest in the first frame, and may determine a
second location of the object of interest in a second frame of the media asset. For
cxample, assume that ball 104 is an object of mterest. The media guidance
application may determine a location of ball 104 in both frame 110 and subsequent
frame 120, The media guidance application may determine the location using any
reference point. For example, the media guidance application may deternuine the
location with reference to the boundarnes of frames 110 and 120, respectively,
using a coordinate system {¢.g., X and Y coordinates, or Z coordinates in a three-
dimensional system). The media giudance application may use other reference
points, such as coordinates of a ficld of play of a sporting match, or of any other
bounded area. Less granular coordinates may be used, such as guadrants of a
bounded area {¢.g., as illastrated 10 frames 110, 120, and 130).

[B835] In some embodiments, the media guidance application may calculate,
based on the first location and the second location, a projected location of the
object of nterest in a third frame of the media asset. For example, if the object of
interest is ball 104, the media guidance application may compare the location of
ball 104 in past frame 110, and present frame 120, in order to determune a vector
representing the motion of ball 104. As depicted in FIG. 1, ball 104 has moved up
and to the right in frame 120, relative to frame 110, Thus, a vector pomting up and
to the right represents the direction in which ball 104 1s traveling. The projected
location of ball 104 mav therctore be calculated on the basis of this direction.
[B836] In some embodiments, the media guidance apphication mav also calculate
a speed at which the object of interest is traveling. For example, the media
guidance application may determine how much time bas lapsed between the
activity of frame 120, and the activity of frame 110, The media guidance

application may determine the fime lapse using time stamps associated with frame

10~
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110 and frame 120 {c.g., as cmbedded in metadata associated with frame 110 and
frame 120). Altematively, the media guidance application may determine the time
lapse by, in real time, calculating an amount of time that lapsed between a display
of frame 110 and a display of frame 120. Any other mechanism of determining a
time lapse may be used by the media guidance application to determine the time
lapse.

13637} The media goidance application, in addition to determining the time
lapse, may also determine the distance the object of interest {e.g., ball 104) traveled
{c.g., between frame 110 and frame 120}, in order to determine the speed. Asan
example, in order to calculate the distance that ball 104 has traveled, the media
guidance application may calculate the coordinates of ball 104 in frame 110 as well
as the coordinates of ball 104 1n frame 120, and then may calculate the distance
based on a comparison of the respective coordinates. The coordinates of ball 104
may be determined with reference to any bounded space. For example, the media
guidance application may determine the coordinates on an x-y {or x-v-z, if the
media asset is a three-dimensional media asset) axis with respect to the boundaries
of a given trame {e.g., frame 110 and frame 120}, Other bounded spaces may be
used to determine the distance ball 104 traveled. For example, coordinates may be
determined with refercnce 1o a soccer field to determine how far ball 104 has
traveled, or with reference 1o any other bounded space.

[3638] The media guidance application may determing the speed of ball 104 on
the basis of the caloulated time taken, and distance covered, by ball 104 between
frames 110 and 120, The media guidance application may additionally calculate
the velocity of ball 104 by considenng the direction traveled by ball 104 in
conjunction with the speed of ball 104. With information about the velocity of ball
104, the media guidance application may project a position at which ball 104 may
arrive at a future frame (¢ g., frame 130). The media guidance application may
project the position by determining a time lapse between trame 120 and a frame for
which a prediction is being made (o.g., frame 130} will be displayed, and then
applyving the calculated velocity to that time lapse. As an example, as depicted in
FIG. 1, the media guidance application may project that m frame 130, ball 104 will

travel to the top right quadrant of the screen based on the velocity of ball 104 at

i1~
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frame 120, and the time stamp difference between the time stamp of frame 130 and
frame 120.

[0839] The media guidance application may mmprove the accuracy of the
calculation of the projected location of ball 104 {or any other object of interest)
using additional data. For example, if additional trames were considered beyond
frame 120 and frame 1190, the media gwdance application could determine whether
the speed of ball 104 slowed down or sped up relative to the speed of ball 104 as
calculated from other frames (¢ .g., because friction from the grass caused ball 104
to gradually slow down). Using this information, the media guidance application
could determine an acceleration or deceleration of ball 104, and adjust the
projected location of ball 104 at a given frame accordingly.

[6040] In some embodiments, the media guidance application mayv determing
that the projected movement of the object of interest 1s hikely to be interfered with.
For example, the media gudance application may determine that plaver 106 18
rapidly approaching ball 104, and thus that ball 104 will imminently change
direction. Thus, the media guidance application may calculate an updated
projected position for ball 104 on the basis of the expected interference. The
media guidance application may calculate the updated path of ball 104 by
determining a velocity of person 106 in the same manuer as described above with
respect to ball 104, The media gnidance application may then calculate an updated
projected path of ball 104 by combining the velocities of ball 104 and person 106
to arrive at a resultant velocity.

[6641] In some embodiments, the media guidance application may gencrate for
display an overlay (e.g., overlay 108) on top of the media asset in a location that
does not overlap with any of the first location, the second location, and the
projected location. For example, the overlay may be placed in a manner that
entirely avoids the path of a ball 104, or of a player who is chasing ball 104 {c.g.,
person 106). The path of person 106 (i.e., a set of projected locations for person
106 at different times of the media asset) may be calculated in the same manner as
the path of ball 104.

[6642] In some embodiments, in order to ensure that overlay 108 will not

obscure an object of interest, the media guidance application may determine a size
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of overlay 108 {¢.g., by determining the boundanes of the overlay). The size over
overiay 108 may be determined based on metadata associated with overlay 108
that defines the characteristics of overlay 108 that are to be generated for display.
The media gudance application may determine, based oun the size of overlay 108,
an amount of a given frame that will be obscured by overlay 108,

[3043] The media guidance application may then identify regions that will not
obscure an object of interest. To this end, the media gundance apphication may
determine a region of frame 130 through which the object of interest will not travel
on its projected path. Looking at FIG. 1, if ball 104 1s the object of interest, ball
104 will not travel through the top left quadrant of frame 130 based on the
projected path of ball 104, Thus, the media guidance application may determine to
gencrate overlay 108 in the top left quadrant of frame 130, I there are multiple
objects of interest in a given frame (e.g., person 102, ball 104, and person 106), the
media gutdance application may dentify a location that will it overlay 108 that
does not mchude any of person 102, ball 104, and person 106,

16044]  In some embodiments, the media guidance application may identify a
region in the second frame corresponding to the size of the overlay that is
unchanged in the second frame as compared to the first frame. For example, even
tf person 106 is not an object of iterest, a viewer's enjovment of the media asset
may be maxinized if person 106 18 not obscured. Thus, the media guidance
application may deternmine that neither a player nor a ball of a sporting match are in
the top left quadrant of both frame 110 and frame 120, and that there has been no
movement in the top left quadrant of both frames, and thus the top loft quadrant
has been vacant over a period of time. The media guidance application may
perform the generating for display of overlay 108 in response to determining that
the region does not overlap with any moving object.

[6645] In some embodiments, the media guidance application may determing
where to place overlay 108 on frame 130 based on how long overlay 108 is to be
generated for display. For example, if overlay 108 inchudes a short message that is
1o be displayed for onlv two seconds, and it will take ball 104 three seconds to

travel to a location in which overlay 108 is to be displayed, then there will be no
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loss of enjoyment notwithstanding that overlay 108 is on the projected path of the
movement of ball 108,

[0846] In some embodiments, the amount of time to generate for display overlay
108 on top of frame 130 may be pre-programmed, and thus the media guidance
application may determing this amount of time from express instructions. In some
embodiments, the media guidance application may calculate how long overlay 108
is to be generated for display. The media guidance apphication may perform this
calculation by first determining an amount of content {(¢.g., amount of toxt, amount
of images, length of embedded video 1n overay, etc.) that is o be included m the
overiay. Based on the amount of content, the media guidance apphication may
determine how mach time overlay 108 is to be generated for display. In some
cmbodiments, overlay 108 may be a video of a predefined length, and thus the
amount of time overlay 108 is to be generated for display over frame 130 may be
calculated to be equal to (or substantially equal to) that predefined length.

10847}  In some embodiments, such as when overday 108 mcludes textual data,
such as a text message, a social media update, news, or other textual data, the
media guidance application may determine a length of time overlay 108 isto be
generated for display based on how guickly a aser will consume the content of
overlay 108, The media guidance application may determine, based on
wnformation of a user profile {¢.g., a profile of the user consuming the media asset),
a first amount of time the user will require to consume the content of the overlay.
For example, the media guidance application may determine that the user profile
reflects a speed at which the user reads {(¢.g., based on how quickly the user has
consumed other textual data). The media guidance application may, based on the
amount of testual content that is to be generated for display in overlay 108, and
based on the information of the user profike, thereby calculate how long the user
will take to consume the content of overlay 108,

[3048] The media guidance application may also determine a second amoumt of
time that will lapse before the object of interest reaches the projecied location (e.g.,
in the same manner descrbed above), and may, in respounse to determining that the
second that the user will consume the content ot overlay 108 before ball 104

reaches overlay 108, generate for display the overlay on top of the media asset at
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the projected focation for a period of time that is less than the time projected for
ball 104 to reach overlay 108.

[0849] In some embodiments, the media guidance application may determing
that the object of interest is not in the projected location of the third frame. For
example, if the object of interest is person 106, and the media guidance application
projected that person 106 would be in the top left quadrant of frame 130, but
person 106 1s not in the top left guadrant of frame 130, the media gindance
apphication would determine that the object of intorest 1s not in the projected
location of the third frame. In response to determining that the object of interest is
not in the projected focation of the third frame, the media suidance application
may cease the generating for display of overlay 108 in order to ensure that the
overlay is not disruptive, as the object of interest is potentially beneath the overlay.
Alternatively, the media guidance application, in response 1o deternuning that the
obiect of interest 1s not in the projected location of the third frame, may determine
whether overlay 108 is obstructing viewing of person 106 {(and/or any other
moving object or object of interest), and may limit ceasing the generating for
display of overlay 108 to a condition where the overlay i1s obstructing viewing of
person 106 (and/or any other moving object or object of nterest).

[6656] Following from the above, if the media guidance application detects that
the projected location of an object of interest 1s incorrect, the media guidance
application may update a model used to calculate the projected location of the
object of interest with data indicating that the calculation of the projected location
of the object of interest has failed, and may determine, based on the updated
model, an updated projected location of the object of mterest m a fourth frame of
the media asset. For example, new data about a player’s movements in a sporting
event may cause the media guidance application to change its projection about the
plaver’s future movement. Thus, the media guidance application may generate for
display overlay 108 on the basis of an updated projected location of an object of
interest.

160581}  In some embodiments, the media asset 15 a hve broadeast of a sporting
gvent, the object of mterest is a person participating m the sporting event, and the

first location and the second location are equal. For example, in a game of
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American football, a player may not move between frames because the plavers are
supposed to stand still until a play begins, and the play may not vet have begun.
The media guidance apphication may access a profile of e.g. person 102 (e g, a
statistics line corresponding €0 a sports player), and may determing, based on
information of the profile, a preferred direction that person 102 tends to travel
when participating in the sporting event. For example, if the media guidance
application determines that person 102 plays the position of running back
American football, and the media guidance application determines based on
statistics of the profile of person 102 that person 102 runs to his lett on over 90%
of plays, the media guidance application may form its projection of where the
person will be in a next frame based on this mformation. Thus, the media guidance
application may generate for display overlay 108 1o frame 130 on the right side of
frame 130 in order to avoid a likely overlap with person 102 if overlay 108 were to
be generated for display on top of the left side of frame 130.

10652]  In some embodiments, the media guidance application may determine
that the user is highly engaged in a media asset. The media guidance application
may responsively refrain from generating tor display overlay 108 until the user’s
miterest dips below a threshold. Determining levels of engagement of a user is
discussed in U.S. Pat. App. No. 15/333.911, filed October 25, 2016, the disclosure
ot which is hereby incorporated by reference herein in its entivety. fn some
embodiments, the media guidance application may determine whether overlay 108
ig of a high importance (¢.g., whether overlay 108 is signaling an emergency,
versus whether overlay 108 is a simple incoming ¢-mail notification). In response
to deternuning that overlay 108 is of high importance, the media guidance
application may generate for display overlay 108 on top of the media asset
notwithstanding the user’s high level of interest in the media assct. In other
cmbodiments, the media guidance application may determine that the user has
been lighly interested in the media asset for a threshold period of time, and may
responsively generate for display overlay 108 on top of the media asset
notwithstanding that the user is highly interested in the media asset.

[6653] In some embodiments, the media guidance application may determine

that overlay 108 cannot be generated for display on top of the media asset without
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obstracting an object of mterest of the media asset. In response, the media
guidance application may generate for display the content of overlay 108 on a
secondary device {e.g., a user’s tablet or mobile phone) in order to avoid
obstructing the chicots of interest. In some embodiments, the media guidance
application may additionally or alternatively simply use a signal {c.g., a colored
blink or reduced size overlay 108} to alert the user to the fact that a message is
incoming, and allow the user to proactively cause overlay 108 to be generated for
display at a convenient time that will not obstruct the media asset.
[6654] In some embodiments, the media guidance application may determine
that the object of interest is mappropriate for viewing by children {e.g., anude
woman}. The media guidance application may refrain from generating for display
overlay 108 untd such a time that a child enters the room, and may responsively
generate for display overlay 108 on top of the object of mterest in order to obscure
the object of mterest from the view of the child.
10653]  In some embodiments, the media guidance application may cause the
contents of overlay 108 to relate to the media asset. For example, if the media
asset is a soccer match in London, the media guidance application may gencrate
for display overlay 108 with content relating to London, such information about a
restaurant in London that the user would enjov cating at.
[3056] The amount of content available o users in any given content delivery
system can be substantial. Consequently, many vsers desire a form of media
guidance through an interface that allows users to efficiently navigate content
selections and casily identify content that they may desire. An application that
provides such guidance is referred to heren as an interactive media guidance
application or, sometimes, a media guidance application or a guidance application.
{6857} Interactive media guidance applications may take various forms
depending on the content for which they provide guidance. One typical type of
media guidance application 1s an mteractive television program guide. Interactive
clevigion 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 tvpes of content or media assets. Interactive media

guidance applications may generate graphical user interface screens that enable a
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user (o navigate among, locate and select content. Ag referred to herein, the terms
"media asset” and "content” should be understood to mean an electronically
consumable user asset, such as television programming, as well as pay-per-view

programs, on-demand programs {as i video-on-demand (VOD) systems), Internet

(51

content {¢.g., streaming content, downloadable content, Webcasts, etc.), video

chips, audio, content information, pictures, rotating images, documents, playlists,

websites, articles, books, electronic books, blogs, advertisements, chat sessions,
social media, applications, games, and/or any other media or multimedia and/or
combination of the same. Guidance applications also allow users to navigate

10 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 interactivity content
forms. Content may be recorded, plaved, displayved or accessed by user equipment
devices, but can also be part of a live performance.

15 10658] 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
computer readable media may be transitory, including, but not himnted to,
propagating electrical or electromagnetic signals, or may be noun-transitory

20 including, but not imited 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™), cic.

[665%9) With the advent of the Internet, mobile computing, and high-speed

wireless networks, users are accessing media on user equipment devices on wiuch

[N
L

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

nou

cquipment,” "media equipment deviee,” or "media device” should be understood 1o
mean any device tor accessing the content described above, such as a television, a
Smart TV, a set-top box, an integrated receiver decoder {IRD) for handling satellite

30 tclevision, a digital storage device, a digital media receiver (DMR), a digital media
adapter {BMA), a streaming media device, a DVD plaver, a BDVD recorder, a

connected DVD, a local media server, a BLU-RAY plaver, a BLU-RAY recorder,

B
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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 plaver, a portable
gaming maching, a smart phone, or any other television equipment, computing
equipment, or wireless 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, multipie front screens, or multiple angled screens. In some
embodiments, the user equipment device may have a front facing camera and/or a
rear facing camera. On these user equipment devices, users may be able 1o
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
applications or clients on user equipment devices. Various devices and platforms
that may implement media guidance applications are described in more detail
below.

[3660] One of the functions of the media gindance application 1s to provide
media guidance data to users. As referred to herein, the phrase "media guidance
data" or "guidance data” should be understood to mean any data related to content
or data used in operating the gmdance application. For exampie, the guidance data
may include program information, guidance application settings, user preferences,
aser profile information, media listings, media-related mformation {e.g., broadcast
times, broadcast channels, titles, descriptions, ratings information {¢.g., parental
control ratings, critic's ratings, etc.), genre or category information, actor
information, logo data for broadcasters’ or providers' logos, et ), media format
{c.g.. standard definition, hugh definition, 3D, etc.}, advertisement information

{c.g., text, images, media clips, ete ), on~demand mformation, blogs, websites, and
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any other type of guidance data that is helpful for a user to navigate among and
locate desired content selections.

{0861} FIGS. 2-3 show illustrative display screens that may be used to provide
media guidance data. The display screens shown in FIGS. 2-3 may be
tmplemented on any suitable user equipment device or platform. While the
displavs of FIGS. 2-3 are illustrated as full screen displays, they may also be fully
or partially overlaid over content being displayed. A user may indicate a desire to
access content information by selecting a selectable option provided in a display
screen {e.g., a menu option, a histings option, an icon, a hyperlink, etc.} or pressing
a dedicated button (e.g., a GUIDE button) on a remote control or other user input
miterface 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 (2.g., movies, sports, news, children, or other
categories of programming), or other predefined, user-defined, or other
organization critenia.

[6662] FIG. 2 shows illustrative grid of a program listings display 200 arranged
by time and channel that also enables access to different types of content in a
single display. Display 200 may include grid 202 with: (1) a coluran of
channel/content type wentificrs 204, where each channel/content type identifier
{which is a cell in the column) identifics a different channel or content type
available; and (2} a row of time 1dentifiers 206, where cach time identifier (which
1s a cell in the row) wdentifies a time block of programanung. Grid 202 also includes
cells of program listings, such as program listing 208, 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
210, Information relating to the program listing sclected by highlight region 210
may be provided in program information region 212. Region 212 may include, for
gxample, the program title, the program description, the time the program is
provided (if applicable), the channel the program is on (if applicable}, the

program's rating, and other desired mfommation.
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10663]  In addition to providing access to linear programming {(e.g., content that is
scheduled to be transmitted to a plurality of user equipment devices at a
predetermined time and is 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 is not provided according to
a schedule). Non-linear programming may include content from different content
sources inchuding on-demand content (e.g., VOD), Internet content (¢.g., streaming
media, downloadable media, ¢tc ), locally stored content {¢.g., content stored on
any user cquipment device described above or other storage device), or other time-
independent content. Un-demand content may mnclude movies or any other content
provided by a particular content provider {¢.g., HBO On Pemand providing "The
Sopranos” and "Curb Your Enthusiasm™). HBO ON DEMAND is a service mark
owned by Time Warner Company L.P. et al. and THE SOPRANQOS 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
content available on-demand as streaning conternt or downloadable content
through an Internet web site or other Internet access (e.g. FTP).

18064} Grid 202 may provide media guidance data for non-linear programming
including on-demand listing 214, recorded content listing 216, and Intemet content
listing 218. A display combiming media guidance data for content from different
types of content sources is sometimes referred to as a "nixed-media” display.
Various perrmutations of the types of media guidance data that may be displayed
that are different than display 200 may be based on user sclection or guidance
application defimition (e.g., a display of only recorded and broadcast listings, only
on-demand and broadcast listings, etc). As illustrated, listings 214, 216, and 218
are shown as spanning the entire time block displayed i grid 202 to indicate that
sclection of these listings mav provide access to a display dedicated to on-demand
listings, recorded listings, or Internet histings, respectively. In some embodiments,
listings for these content types may be included directly 1n grid 202, Additional
media guidance data mayv be displaved in response to the user selecting ong of the
navigational icons 220. (Pressing an arrow key on a user mput device may affect

the display in a similar manner as selecting navigational icons 220.)
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13665] Dhsplay 200 may also include video region 222, advertisement 224, and
options region 226. Video region 222 may allow the user to view and/or preview
programs that are currently available, will be available, or were available to the

aser. The content of video region 222 may correspond to, or be independent from,

(51

one of the listings displayed 1 grid 202, Grid displays including a video region
are sometimes referred {o as picture~-in-guide (PIG) displays. PG displavs and
their functionalities are described 1n greater detail v Satterfield et al. U5, Patent
No. 6,564 378 issued May 13, 2003 and Yuen et al. U5, Patent No. 6,239,764,
issucd May 29, 2001, which are hercby mcorporated by reference herein in their
10 entireties. PIG displays may be included in other media guidance application
display screens of the embodiments described herein.
[G066]  Advertisement 224 may provide an advertisement for content that,
depending on a viewer's access rights {¢.g., for subscription programming}, 13
currently available for viewing, will be available for viewing m the future, or may
15 never become available for viewing, and may correspond to or be uarelated to one
or more of the content listings 1 grid 202 Advertisement 224 may also be for
products or services related or unrelated to the content displaved in grnid 202,
Advertisement 224 may be selectable and provide further information about
content, provide information about a product or a service, enable purchasing of
20 content, a product, or a service, provide content relating fo the advertisement, etc.
Advertisement 224 may be targeted based on a user's profile/preferences,
monttored user activity, the type of display provided, or on other suitable targeted
advertisement bases.

[6667] While advertisement 224 1s shown as rectangular or banner shaped,

[N
L

advertisements may be provided 1n any suitable size, shape, and location in a
gwidance application display. For example, advertisement 224 may be provided as
a rectangular shape that 1s horizomtally adjacent to grid 202, This is sometimes
referred to as a panel advertisement. In addition, advertisements may be overlaid
over content or a guidance application display or embedded within a display.

30 Advertiscments may also include text, images, rotating images, video clips, or
other types of content descrnibed above. Advertisements may be stored in a user

cquipment device having a gindance application, in a database connected to the
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user equipment, in a remote location (including streaming media servers), or on
other storage means, or a combination of these locations. Providing
advertisements in a media giidance application 1s discussed in greater detail in, for
example, Knudson et al., U.S. Patent Application Publication No. 2003/0110496,
filed January 17, 2003; Ward, Il et al. U.S. Patent No. 6,756,997, issued Junc 29,
2004; and Schein et al, U8, Patent No. 6,388,714, issued May 14, 2002, wiuch are
hereby tncorporated by reference herein in their entireties. It will be appreciated
that advertisements may be included 1 other media gwidance application display
screens of the embodiments described herein.

[6668] Options region 226 may allow the user to access different types of
content, media guidance application displays, and/or media guidance application
features. Options region 226 may be part of display 200 {and other display screens
described herem), or may be invoked by a user by selecting an on-screen option or
pressing a dedicated or assignable button on a user input device. The selectable
options within options region 226 may concemn features related to program listings
1 grid 207 or may include options available from a main menu display. Features
related 1o program listings may include searching for other air times or ways of
receiving a program, recording a program, enabling series recording of a program,
setting program and/or channel as a favorite, purchasing a program, or other
features. Options available from a main menu display may include search options,
VOD options, parental control options, Internet options, closd-based options,
device synchronization options, second screen device options, options 1o access
various types of media guidance data displays, options to subscribe to a premium
service, options to edit a user's profile, options to access a browse overlay, or other
opticns.

{8869} The media guidance application may be personalized based on a user's
preferences. A personalized media guidance application allows a user to
customize displays and features to create a personalized "experience” with the
media giidance application. This personalized experience may be created by
allowing a user to input these customizations and/or by the media guidance
application monitoring user activity to determine varous user preferences. Users

may access their personalized guidance application by logging in or otherwise
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identifving themselves to the guidance application. Custorization of the media
gwidance application may be made in accordance with a user profile. The
custormzations may include varying presentation schemes (e.g., color scheme of
displays, font size of text, etc.), aspects of content listings displayed {¢.g., only
HDTV or only 3D programupung, user-specificd broadcast channels based on
favorite channel selections, re-ordermg the display of channels, recommended
content, etc.), desired recording features {e.g., recording or series recordings for
particular users, recording quality, etc ), parental control settings, customized
presentation of Tntemet content {¢.g., presentation of social media content, ¢-mail,
clectronically delivered articles, etc.) and other desired customizations,

[0878] 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, monitor the content the user accesses
and/or other interactions the user may have with the guidance apphication.
Additionally, the media guidance application may obtain all or part of other user
profiles that are related to a particular user {e.g., from other web sites on the
Internet the user accesses, such as www.allrovi.com, from other media guidance
applications the user accesses, from other interactive applications the user
accesses, from another user equipment device of the user, ¢tc.), and/or obtain
nformation about the user from other sources that the media guidance application
mayv access. As aresult, a user can be provided with a unified guidance application
experience across the user's different user equipment devices. This type of user
experience 15 described in greater detall below in connection with FIG. 5.
Additional personalized media guidance apphication features are described in
greater detail in Ellis et al., U.S. Patent Application Pablication No. 2005/0251827,
filed Joly 11, 2005, Boveretal, U5, Patent No. 7,165,09%, issued January 16,
2007, and Ellis ¢t al, U.S. Patent Application Publication No. 2002/0174430, filed
February 21, 2002, which are hereby incorporated by reference herein i their
entireties.

16071} Another display arrangement for providing media guidance is shown in
FIG. 3. Video mosaic display 300 includes selectable options 302 for content

nformation organized based on content type, genre, and/or other organization
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criteria. In display 300, television listings option 304 is sclected, thus providing
listings 306, 308, 310, and 312 as broadcast program bistings. In display 300 the
listings 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 mdicate to a user the content being described by the media guidance data in
the histing. Each of the graphical listings may also be accompanied by text to
provide further information about the content associated with the histing. For
example, listing 308 may include more than one portion, cluding media portion
314 and text portion 316. Media portion 314 and/or text portion 316 may be
selectable to view content i full-screen or to view mformation related to the
content displayed in media portion 314 {g.g., to view listings for the channel that
the video 1s displayed on).

(60872} The listings 1n display 300 are of different sizes (1.¢., listing 306 is larger
than Hstings 308, 310, and 312}, but if desired, all the listings may be the same
size. Listings may be of different sizes or graphically accentuated to indicate
degrees of interest to the user or to emphasize certain content, as desired by the
content provider or based on user preferences. Various svstems and methods for
graphically accentuating content listings are discussed in, for example, Yates, U.S.
Patent Application Publication No. 2010/0153885, filed November 12, 2009,
which is hereby incorporated by reference herein in its entirety.

[3673] Users may access content and the media guidance application (and its
display screens desenibed above and below) from one or more of their user
cquipment devices. FIG. 4 shows a generalized embodiment of illustrative user
cquipment device 400. More specitfic implementations of user equipment devices
are discussed below in connection with FIG. 5. User equipment device 400 may
receive content and data via wput/output (hereinafier "I/0") path 402, /O path
4072 may provide content {¢.g., broadcast programming, on-demand progranuning,
Intemnct content, content available over a local area network (LAN) or wide area
network (WAN), and/or other content} and data to control circaitry 404, which
mcludes processing circuitry 406 and storage 408. Control cireunitry 404 may be
used 1o send and receive commands, requests, and other suitable data using /0

path 402. VO path 402 may connect control circoitry 404 (and specifically
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processing circuitry 406} to one or more communications paths {described below}.
170 functions may be provided by one or more of these communications paths, but
are shown as a single path in FIG. 4 to avoid overcomplicating the drawing.
[6874] Control circuitry 404 may be based on any suitable processing circuitry
such as processing circuitry 406, As referred to herein, processing circuitry should
be understood 1o mean circuitry based on one or more MICIOProcessors,
microcontrollers, digital signal processors, programmable logic devices, field-
programmable gate arrays (FPGAgS), 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, processing circuitry may be distriboted across multiple separate
Processors or processing units, for example, nultiple of the same type of
processing units {¢.g., two Intel Core 17 processors) or multiple different
processors {e.g., an Intel Core 15 processor and an Intel Core 17 processor). In
some embodiments, control circuttry 404 executes instructions for a media
guidance application stored i memory {i.c., storage 408). Specificallv, control
circutiry 404 may be instructed by the media gwidance application to perform the
functions discussed above and below. For example, the media guidance
application may provide mstructions to control circuitry 404 to generate the media
guidance displays. In some implementations, any action performed by control
circaitry 404 may be based on nstractions received from the media guidance
application.
[6673)  In client-server based embodiments, control circuitry 404 may mclude
communications circwitry suitable for communicating with a guidance application
server or other networks or servers. The mstructions for carrving out the above
meuntioned functionality may be stored on the guidance application server.
Communications circuitry may include a cable modem, an integrated services
digital network (ISDN) modem, a digital subscriber hine (DSL) modem, a
clephone modem, Ethernet card, or a wireless modem for communications with
other equipmuent, or any other suttable communications circuitry. Such
communications may involve the Internet or any other suitable communications

networks or paths {which is desceribed i more detail m connection with FIG. 5). In
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addition, communications circutiry may include circuitry that enables peer-to-peer
communication of user equipment devices, or communication of user cquipment
devices 1n locations remote from each other (described in more detail below).

[6876] Memory may be an electronic storage device provided as storage 408 that

(51

is part of control circnitry 404, As referred to herein, the phrase "clectronic storage

device” or "storage device” should be understood to mean any device for stoning

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 disc

10 recorders, digital video recorders {DVR, sometimes called a personal video
recorder, or PVR), sohid state devices, quantom storage devices, ganming consoles,
gaming media, or anv other suitable fixed or removable storage devices, and/or any
combination of the same. Storage 408 may be used to store various types of
content described hereim as well as media gindance data described above.

15 Nonvolatile memory may also be used {¢.g., t¢ launch a boot-up routine and other
mstructions). Cloud-based storage, described in relation to FiG. 5, may be used to
supplement storage 408 or instead of storage 408,

18077} Control circuitry 404 may mclude video generating circuitry and tuning
circuitry, such as one or more analog tuncrs, one or more MPEG-2 decoders or

20 other digital decoding circuitry, high-definition tuners, or any other suitable tuning

or video circuits or combinations of such circuits. Encoding circuttry {e.g., for

converting over-the-air, analog, or digital signals to MPEG signals for storage}
may also be provided. Control circuitry 404 may also include scaler circuitrv for

upconverting and downconverting content into the preferred output format of the

[N
L

aser equipment 400, Circuitry 404 mav also include digital-to-analog converter
circuitry and analog-to-digital converter circuitry for converting between digital
and analog signals. The tuning and encoding circuitry may be used by the user
equipment device {o receive and to display, to play, or to record content. The
tuning and encoding circuitry may also be used to receive gudance data. The
30 circwitry described herein, including for example, the tuning, video generating,
encoding, decoding, encrvpting, decrypting, scaler, and analog/digital circuitry,

may be implemented using software running on one or more general purpose or

]
3
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specialized processors. Multiple tuners may be provided to handle simultanecus
tuning functions {¢.g., watch and record functions, picture-in-picture {PIP)
functions, multiple-tuner recording, etc.). If storage 408 15 provided as a separate

device from user equipment 400, the tuming and encoding circaitry (inchuding

(51

owdtiple tuners) may be associated with storage 408.

[B878] A user may send nstructions to control circuitry 404 using user input

interface 410, User input interface 410 may be any suitable user interface, such as

a remote control, mouse, trackball, keypad, kevboard, touch screen, touchpad,

stylus input, jovstick, voice recognition interface, or other user input interfaces.

10 Dasplay 412 may be provided as a stand-alone device or mtegrated with other
clements of user equipment device 400. For example, display 412 may be a
touchscreen or touch-sensitive display. In such circumstances, user input interface
410 mav be mtegrated with or combined with display 412, Display 412 may be
one or more of a monitor, a television, a hiquud crystal display (LCD) for a mobile

i5 device, amorphous silicon displav, low temperatare poly silicon display. electronic
ik display, electrophoretic display, active matrix display, clectro-wetting display,
clectrofluidic displav, cathode ray tube display, hight-emitting diode display,
clectroluminescent display, plasma display panel, high-performance addressing
display, thin-film transistor display, organic light-cmitting diode display, surface-

20 conduction electron-emitter display (SED), laser television, carbon nanotubes,

quantum dot display, mterferometric modulator display, or any other suitable

cquipment for displaying visual images. In some cmbodiments, display 412 may
be HDTV-capable. In some embodiments, display 412 may be a 3D display, and

the interactive media guidance application and any suitable content may be

[N
L

displaved in 3D. A video card or graphics card may generate the output to the
display 412. 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 comnect multiple monitors. The video card may be anv processing
circuitry described above in relation to control circuitry 404, The video card may
30 be integrated with the control circuitry 404, Speakers 414 may be provided as
integrated with other elements of user cquipment device 400 or may be stand-alone

anits. The audio component of videos and other content displayed on display 412
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may be plaved through speakers 414, In some embodiments, the audio may be
distributed to a receiver {not shown}, which processes and outputs the audio via
speakers 414,

{6879} The guidance application may be implemented using any suitable
architecture. For example, it may be a stand-alone application wholly-
wmplemented on user equipment device 400, In such an approach, instructions of

the application are stored locally (e g, in storage 408}, and data for use by the

apphication i1s downloaded on a periodic basis {¢.g., from an cut-of-band feed, from
an Internet resource, or using another suitable approach). Control circuitry 404
may retrieve structions of the application from storage 408 and process the
nstructions to generate any of the displays discussed herein. Based on the
processed instructions, control circuitry 404 may detenmine what action to perform
when input 1s received from input interface 410, For example, movement of a
carsor on a display up/down may be indicated by the processed instructions when
input interface 410 idicates that an up/down button was selected.

[6680] In some embodiments, the media guidance application is a client-server
based application. Data for use by a thick or thin client implemented on user
cquipment device 400 1s retrieved on-demand by issuing requests to a server
remote 1o the user equipment device 400, In one example of a client-server based
guidance application, control circuitry 404 runs a web browser that interprets web
pages provided by a remote server. For example, the remote server may store the
instructions for the application in a storage device. The remote server may process
the stored instructions using circuitry {¢.g., control circuitry 404) and generate the
displays discussed above and below. The client device may receive the displays
generated by the remote server and may display the content of the displays locally
on equipment device 400, This way, the processing of the instructions is
performed remotely by the server while the resulting displavs are provided locally
on equipment device 400, Equipment device 400 may receive inputs from the user
via input mterface 410 and transmit those inputs to the remote server for
processing and generating the corresponding displays. For example, equipment
device 400 may transmit a communication to the remote server indicating that an

up/down button was selected via input interface 410, The remote server may

20
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process mstructions 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 transmitted to equipment device 400 for
presentation o the user.

[6681] In some embodiments, the media guidance application 1s downloaded and
wnterpreted or otherwise run by an mterpreter or virtual machine {run by control
circuitry 4043, In some embodiments, the guidance application may be encoded in
the ETV Bimary Interchange Format {EBIF), received by control circuitry 404 as
part of a suitable feed, and interpreted by a user agent runming on control circuitry
404. For example, the guidance application may be an EBIF application. In some
embodiments, the guidance application may be defined by a scries of JAVA-based
files that are received and run by a local virtmal machine or other suitable
middieware executed by control circuitry 404, In some of such embodiments (e.g..
those emploving MPEG-2 or other digital media encoding schemes}), the guidance
application may be, for example, cneoded and transmitted n an MPEG-2 object
carouscl with the MPEG audio and video packets of a program.

16082] User equipment device 400 of FIG. 4 can be implemented in system 500
of FIG. 5 as user televiston equipment 302 user computer equipment 504, wireless
user communtications device 506, or anv 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 equipment or user equipment
devices, and may be substantially similar to user equipment devices described
above. User equipment devices, on which a media guidance application may be
implemented, may function as a standalone device or may be part of a network of
devices. Various network configurations of devices may be implemented and are
discussed in more detail below.

[B083] A user cquipment device utilizing at least some of the system features
described above in connection with FIG. 4 may not be classified solely as user
clevision equipment 502, user computer equipment 504, or a wircless user
communications deviee 506, For example, user teievision equipment 502 may,
like some user computer equipment 304, be Intemet-enabled allowing for access to

Intemet content, while user computer equipment 504 may, like some user
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clevigion equipment 502, inchude a tuner allowing for access to television
programming. The media guwidance application may have the same layout on
various different types of user equipment or may be tailored to the display
capahilities of the user equipment. For example, on user computer equipment 504,
the guidance application may be provided as a web site accessed by a web browser.
In another example, the gwidance application may be scaled down for wireless user
commuumications devices 506,

10684] Insystem 500, there is typically more thao one of each type of user
cquipment device but only one of cach is shown in FIG. 3 to avoid
overcomplicating the drawing. In addition, each user may utilize more than one
tyvpe of user equipment device and also more than one of cach type of user
cquipment device.

[B885] In some embodiments, a user equipment device {¢.g., user television
equipment 502, user computer equipment 304, wireless user communications
device 506) may be referred to as a "second screen device.” For example, a second
screen device may supplement content presented on a first user cquipment device.
The content presented on the second screen device may be any suitable content that
supplements the content presented on the first device. In some embodiments, the
sccond screen device provides an interface for adjusting settings and display
preferences of the first device. In some embodiments, the second screen device is
configared 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.

[0886] The user may also set various settings to mainiain consistent media
guidance application settings across in-home devices and remote devices. Settings
include those described herein, as well as channel and program favorites,
programming preterences that the guidance application utilizes to make
programming recomunendations, display preferences, and other desirable guidance
settings. For example, if a user scts a channel as a favorite on, for example, the
web site www.allrovi.com on their personal computer at their office, the same

channel would appear as a favorite on the user's in-home devices (e.g., user
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clevision cquipment and user computer equipment) as well as the user's mohile
devices, if desired. Therefore, changes made on one user equipment device can
change the guidance experience on ancther sser equipment device, regardless of
whether they are the same or a different type of user equipment device. In
addition, the changes made may be based on settings input by a user, as well as
user activity monitored by the guidance application.

[3687] The user equipment devices may be coupled to communications network
514. Namely, user television equipment 502, user computer equipment 504, and
wireless user communications device 506 are coupled to communications
network 314 via communications paths 508, 310, and 512, respectively.
Communications network 514 may be one or more networks including the Internet,
a mobile phone network, mobile voice or data network (e.g., 2 4G or LTE
network), cable network, public switched telephone network, or other types of
communications network or combinations of commumications networks. Paths
508, 510, and 512 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., IPTV}), free-space connections {¢.g., for broadcast
or other wireless signals), or any other suitable wired or wireless communications
path or combination of such paths. Path 512 is drawn with dotted lines to mdicate
that in the exemplary emnbodiment shown in FIG. § it 1s a wireless path and paths
508 and 510 are drawn as sohid hines to mdicate 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. 5 to avoid overcomplicating the
drawing.

[6888] Although communications paths are not drawn between user equipment
devices, these devices may communicate dircctly with cach other via
communication paths, such as those described above in connection with paths 508,
510, and 512, as well ag other short-range pomt-to-point conmmunication paths,
such as USB cables, IEEE 1394 cables, wireless paths (¢ g.. Bluctooth, mmfrared,
IEEE 802-11x, eic.), or other short-range communication via wired or wireless

paths. BLUETOOTH 1s a certification mark owned by Bluetooth SIG, INC. The
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user equipment devices may also communicate with cach other dirgctly through an
mdirect path via communications network 514.

[0889] System 500 inchudes content source 516 and media guidance data source
518 coupled to communications network 514 via communication paths 520 and
522, respectively. Paths 520 and 522 may include any of the communication paths
described above in connection with paths 508, 510, and 512, Communications
with the content source 516 and media guidance data source 518 may be
gxchanged over one or more communications paths, but are shown as a single path
m FI1G. 5 to avoid overcomplicating the drawing. In addition, there may be more
than one of each of content source 516 and media gwdance data source 518, but
only gne of each 15 shown i FIG. 5 to aveid overcomphlicating the drawing. (The
diffcrent types of cach of these sources arc discussed below.) If desired, content
source 516 and media guidance data source 518 may be integrated as one source
device. Although communications between sources 516 and 518 with user
equipment devices 502, 504, and 506 are shown as through communications
network 514, m some embodiments, sources 516 and 518 may communicate
directly with user equipment devices 502, 504, and 306 via communication paths
{not shown} such as those described above m connection with paths 508, 510,

and 312,

[B896] System 500 may also mclude an advertisement source 524 coupled to
commumications network 514 vig a communications path 526, Path 526 may
include any of the communication paths described above in connection with paths
508, 510, and 512. Advertisement source 524 may include advertisement logic to
determine which advertisements to transmit to specific users and under which
circumstances. For example, a cable operator may have the right to insert
advertisements during specific time slots on specific channels. Thus,
advertiscment source 524 may transmit advertisements to users during those time
slots. As another example, advertisement source may target advertisements based
on the demographics of users known to view a particular show {e g, teenagers
viewing a reality show). As vet another example, advertisement source may
provide different advertisements depending on the location of the user equipment

viewing a media asset {¢.g., cast coast or west coast).
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10691}  In some embodiments, advertisement source 524 may be configured to
maintain user information mcluding advertisement-suitability scores associated
with user in order to provide targeted advertising. Additionally or alteratively, a
server associated with advertisement source 524 may be configured to store raw
information that may be used to denve advertisement-suttability scores. In some
embodiments, advertisement source 524 may transmit a request to another device
for the raw mformation and calculate the advertisement-suitability scores.
Advertisement source 524 may update advertisement-suitability scores for specific
users (¢.g.. first subset, second subset, or third subset of users) and transmit an
advertisement of the target product to appropriate users.

[0892] Content source 516 may include one or more types of content distribation
cquipment including a television distribution facihity, cable system headend,
satellite distribution facility, programming sources {¢.g., television broadcasters,
such as NBC, ABC, HBO, etc.}, mntermediate distribution facilities and/or servers,
Internct providers, on~-demand media servers, and other content providers. NBC is
a trademark owned by the National Broadeasting Company, Inc., ABC s a
trademark owned by the American Broadcasting Company, Inc., and HBO is a
trademark owned by the Home Box Office, Inc. Content source 516 may be the
originator of content {¢.g., a television broadcaster, a Webcast provider, etc.) or
may not be the originator of content {(¢.g., an on-demand content provider, an
Internet provider of content of broadcast programs for downloading, ete.). Content
source 516 may mclude cable sources, satellite providers, on-demand providers,
Internet providers, over-the-top content providers, or other providers of content.
Content source S16 may also include a remote media server used to store different
tvpes of content (including video content selected by a user), in a location remote
from any of the user equipment devices. Systers 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, 1ssued
Fuly 20, 2010, which is hercby incorporated by reference herein in its entircty.
[6693] Media guidance data source 518 may provide media guidance data, such
as the media guidance data described above. Media guidance data may be

provided to the user equipment devices using any suitable approach. In some
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embodiments, the guidance application may be a stand-alone interactive television
program guide that receives program gwde data via a data feed (e g., a confinuous
feed or trickle feed). Program schedule data and other gindance data may be

provided to the user equipment on a television channel sideband, using an in-band

L

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

transmission technigue. Program schedule data and other media gnidance data

may be provided to user equipment on multiple analog or digital television

channels.

[6694] In some embodiments, guidance data from media guidance data source

10 518 may be provided to users’ equipment using a client-server approach. For
example, a user equipment device may pull media guidance data from a server, or
a server may push media guidance data {0 a user cquipment device. In some
embodiments, a guidance application client residing on the user's equipment may
initiate sessions with source 518 to obtain guidance data when needed, e g, when

15 the guidance data is out of date or when the user equipment device receives a
request from the user to receive data. Media guidance may be provided to the user
cquipment with anv suitable frequency (e.g., continuously, dailv, a user-specified
period of time, a svstem-specified period of time, in response to a request from
user equipment, ¢te ). Media guidance data source 518 may provide user

20 equipment devices 502, 504, and 306 the media guidance application itself or

software updates for the media guidance application.

10693]  In some embodiments, the media guidance data may include viewer data.

For example, the viewer data may mclude current and/or histonical user activity

information {¢.g., what content the user typically watches, what times of day the

[N
L

user watches content, whether the user interacts with a social network, at what
times the user interacts with a social network to post information, what types of
content the user typically waiches {e.g., pay TV or free TV}, mood, brain activity
wnformation, etc.). The media guidance data may also include subscription data.
For example, the subscription data may identify to which sources or services a

30 given user subscribes and/or to which sources or services the given uscr has
previcusly subscribed but later terminated access (e.g., whether the user subscribes

to premium channels, whether the oser has added a premium level of services,
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whether the user hag increased Intemet speed). In some embodiments, the viewer
data and/or the subscription data may identify patiems of a given user for a period
of more than one vear. The media guidance data may include amodel (e.g., a
survivor model} used for generating a score that indicates a likelihood a given user
will terminate access 1o a service/source. For example, the media guidance
application may process the viewer data with the subscription data using the model
to generate a value or score that indicates a likelihood of whether the given user
will terminate access to a particular service or source. In particular, a higher score
may indicate a higher level 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 and advertisements 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.

[3696] Media guidance applications may be, for example, stand-alone
apphications implemented on user equipment devices. For example, the media
guidance application may be implemented as software or a st of executable
instructions which may be stored in storage 408, and executed by control circuitry
404 of a user equipment device 400. In some embodiments, media guidance
applications mav 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 tmplemented partially as
a chient application on control circuitry 404 of user equipment device 400 and
partially on a remote server as a server application {¢.g., media guidance data
source 518) running on control circuitry of the remote server. When executed by
control circuitry of the remote server (such as media guidance data source 518}, the
media guidance application may instruct the control circuitry to generate the
guidance application displays and transmit the generated displavs to the user
equipment devices. The server application may instruct the control circuitry of the
media guidance data source 518 to transmit data for storage on the user equipment.
The client application may instruct control circnitry of the receiving user

cquipment to generate the gmdance application displays.
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106697)  Content and/or media guidance data delivered to user equipment devices
502, 5304, and 506 may be over-the-top (OTT) content. OTT content dehivery
allows Internet-enabled user devices, including any user equipment device
described above, to receive content that is transferred over the Internet, inchuding
any content described above, in addition to content received over cable or satellite
connections. OTT content is delivered via an Internet connection provided by an
Internet service provider (ISP), but a third party distributes the content. The ISP
may not be responsible for the vigwing abilities, copyrights, or redistribution of the
content, and may only transfer 1P packets provided by the OTT content provider.
Examples of OTT content providers include YOUTUBE, NETFLIX, and HULU,
which provide andio 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 guidance data deseribed above. In addition to content and/or media
guidance data, providers of OTT content can distribute media giudance
applications {¢.g., web-based applications or cloud-based applications), or the
content can be displaved by media guidance applications stored on the user
cquipment device.

[6098] Media guidance system 500 is intended to llustrate 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 hercin may be applied in any one or a subset of these approaches, orina
system emploving other approaches for delivering content and providing media
guidance. The followmg four approaches provide specific llustrations of the
gencralized example of FIG. 5.

[30899] In one approach, user cquipment devices may communicate with cach
other within a home network. User equipment devices can communicate with each
other directly via short-range point-to-point communication schemes described
above, via indirect paths through a hub or other similar device provided on a home
network, or via communications network 514, Hach of the multiple individuals in

a single home may operate different user equipment devices on the home network.

™
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As aresult, it may be desirable for varicus media geidance information or settings
1o be communicated between the different user equipment devices. For example, it
may be desirable for users to maintain consistent media guidance application
setiings on different user cquipment devices within a home network, as described
in greater detail in Elfis et al, US. Patent Publication No. 2005/0251827, filed July
11, 2005, Different types of user equipment devices in a home network may also
commumicate with each other to transmit content. For example, a user may
transmit content from user computer equipment 1o a portable video player or
portable music player.

[B306] In a second approach, users may have muitiple types of user equipment
by which thev access content and obtain media guidance. For example, some users
may have home networks that are accessed by m-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 onling media guidance
application on a website via a personal computer at their office, or a mobile device
such as a PDA or web-enabled mobile telephone. The user may set vanous
settings {e.g., recordings, reminders, or other settings) on the onlme guidance
application to control the user's in-home equipment. The online guide may control
the user's equipment directly, or by communicating with a media guidance
application on the user's in-home equipment. Varnous systems and methods for
user equipment devices commumicating, where the user equipment devices are in
focations remote from each other, is discussed in, for example, Ellisetal, U5,
Patent No. 8,046,801, issued October 25, 2011, which is hereby incorporated by
reference herein in ifs entirety.

[0101] In athurd approach, users of user equipment devices mnside and outside a
home can use their media gindance application to communicate directly with
content source 516 to access content. Specifically, within a home, users of user
television equipment 502 and user computer equipment 504 may access the media
guidance application to navigate among and locate desirable content. Users may
also access the media guidance application outside of the home using wireless user

communications devices 506 o navigate among and locate desirable content,
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10182]  In a fourth approach, user equipment devices may operate in 3 cloud
computing environment to access cloud services. In a cloud computing
environment, various types of computing services for content sharing, storage or
distribution {¢.g., video shariog sites or social networking sites) are provided by a
collection of network-accessible computing and storage rescurces, referred to as
"the cloud.” For example, the cloud can mclude a collection of server computing
devices, which may be located centrally or at distributed locations, that provide
cloud-based services to vanous types of users and devices connected via a network
such as the Interet via communications network 314, These cloud resources may
include one or more content sources 316 and one or more media guidance data
sources 518, In addition or m the alternative, the remote computing sites may
include other user cquipment devices, such as user television equipment 302, user
computer equipment 304, and wireless user communications device 506, For
example, the other user equipment devices may provide access to a stored copy of
a video or a streamed video. In such embodiments, user equipment devices may
operate 1 a pecr-fo-pecr manner without communicating with a central server.
[6103] The cloud provides access to services, such as content storage, content
sharing, or social networking services, among other examples, as well as access to
any content described above, for user equipment devices. Services can be provided
in the cloud through cloud computing service providers, or through other providers
of online services. For example, the cloud-based services can include a content
storage service, a content sharing site, a social networking site, or other services
via which user-sourced content is distributed for viewing by others on connected
devices. These cloud-based services may allow a user equipment device to store
content to the cloud and to receive content from the cloud rather than storing
content locally and accessing locally-stored content.

[3G104] A user may use various confent 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 serviee on the cloud cither directly, for example, from user computer
cquipment 504 or wireless user conmmunications device 506 having content capture

feature. Alternatively, the user can first transfer the content to a user equipment
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device, such as user computer equipment 504. The user equipment device storing
the content uploads the content to the cloud using a data transmission service on
communications network 514, In some embodiments, the user equipment device
itself is 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.
[3105] Cloud resources may be accessed by a user equipment device using, for
example, a web browser, a media guidance application, a desktop application, a
mobile application, and/or anv combination of access applications of the same.
The user equipment device may be a cloud client that relies on cloud computing
for application delivery, or the user equipment device may have some functionality
without access to cloud resources. For example, some applications running on the
user equipment device may be cloud applications, 1.¢., applications delivered as a
service over the Internet, while other applications may be stored and run on the
user equipment device. In some embodiments, a user device may receive content
from multiple cloud resources simultanecusly. For example, a user device can
stream audio from one cloud resource while downloading content from a second
cloud resource. Or a user device can download content from multipie 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. 4.
[3106] As reforred herein, the term “in response to” refers to mitiated as a result
of. For example, a first action being performed in response to a second action may
mclude interstitial steps between the first action and the second action. As referred
herein, the term “divectly m response to” refers to caused by. For example, a first
action being performed directly in response to a second action may not include
interstitial steps between the first action and the second action.

{6107} FIG. 6 depicts an illustrative flowchart of a process tor gencrating for
display an overlay on top of a media asset that does not obscure an object of
interest of a given frame of the media asset, in accordance with some embodiments
of the disclosure. Process 600 of FIG. 6 may be executed by control circuitry 404,
as commanded by media gnidance application based on functionahity of the media

guidance application deseribed above. Control circuitry 404 may be implemented
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local to user equipment that generates for display frame 110, frame 120, and frame
130, or remote from the user equipment {e.g., at a server accessible by way of
communications network 314}, The user equipment may include any or all of the
functionality of user television equipment 502, user computer equipment 504,
and/or wircless user communications device 506,

[3108] Process 600 begins at 602, where control circuitry 404 may detect an
obiect of interest (e.g., person 102, ball 104, and/or person 106} in a first frame
{c.g., frame 110} of a media asset. For example, person 102 may be determined to
be an object of mterest based on any combination of facial recognition, metadata
associated with frame 110, and the like. Manners in which control circuitry 404
may detect an object of interest are described in detail with reference to FIG. 1, and
cqually apply to 602,

[3108] Process 600 continues to 604, where control circuttry 404 may determine
a first location of the object of interest in the first frame {c.g., bottom-left quadrant
of frame 110}, At 606, the control circuitry may also determine a second location
of the object of mterest {e.g , person 102) m a second frame of the media asset
(c.g., frame 120). Manners m which control circuitry 404 may determine the
location of an object of interest in any of frames 110 and 120 are described m
detail with reference to FIG. 1, and equally apply to 604 and 606,

[3118] At 608, control circuitry 404 may calculate, based on the first location
and the second location, a projected location of the object of interest in a third
frame of the media asset. Manners in which the projected location may be
calculated are discussed in detail with reference to FIG. 1 above, and equally apply
to 608, Moreover, processes 700 and 800, described below, further detail manners
in which the projected location may be calculated. At 610, control circuitry 404
may generate for display an overlay on top of the media asset in a location that
does not overlap with any of the first location, the second location, and the
projected location.

0111} FIG. 7 depicts an illustrative flowchart of a process for calculating a
projected location of the object of interest in a future frame of the media asset, in
accordance with some embodiments ot the disclosure. Process 700 of FIG. 7 may

be executed by control circuitry 404, as commanded by media guidance
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application based on functionality of the media guidance application described
above. Control circuitry 404 may be implemented local to user equipment that
generates for display frame 110, frame 120, and frame 130, or remote from the
user equipment {e.., at a server accessible by way of communications network
514}, The vser equipment may mclude any or all of the functionality of user
television equipment 502, user computer equipment 504, and/or wireless user
commuications device 506.

13112} Process 700 begins at 702, where control circuitry 404 mayv begin a
subroutine for calculating, based on the first location and the sccond location, the
projected location of the object of interest in the third frame of the media asset.
For example, 702 may be a subroutine for executing 608 of process 600.

(G113} At 704, control circuitry 404 may determine an amount of content that is
to be included in the overlay (e.g., overlay 108}, For example, as described above,
overlay 108 may have little content (¢ .g., an incoming telephone call notification),
or a high vohume of content {¢.g., a trailer for a movie, or a long e-mail}. Manners
m which control circuitry 404 may deternine the amount of content to be meluded
in overlay 108 are described in detail above with respect to FIG. 1, and apply
cqually to 704.

[3G114] Process 700 may continue to 706, where control circuitry 404 may
determine, based on information of a user profile, a first amount of time the user
will require to consume the content. For example, control circuitry 404 may
determine that a user reads at a speed of ten words per nunute, and may thus
calculate how many words arc to be included in overlay 108 and deternune
theretrom how long it will take the user to consume the content of overlay 108.
Other manners in which control circuttry 404 may determine the first amount of
tme are described in detail above with respect to FIG. 1, and apply equally to 706,
[G115] At 708, control circuitry 404 may determine a second amount of time that
will lapse before the object of mterest (e.g., ball 104) reaches the projected
focation. For example, as will be described below with respect to process 300, the
amount of time for ball 104 to reach the projected location may be caleulated based

on the velocity of ball 104, Manners in which the second amount of time may be
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determined are described in detail above with respect to FIG. 1, and apply equally
1o 708.
[6116] At 710, control circuitry 404 may determine whether the second amount

of time exceeds the first amount of time {e.g., will ball 104 take longer to reach the

(51

projected focation than the user will require to consume the content of overlay

1087). If the second time does exceed the first time, process 700 continues to 712,

where control circuitry 404 may generate for display the overlay on top of the

media asset at the projected location for a period of time that is kess than the
second amount of time {¢.g., a period of time long enough for the user o read the

10 contents of overlay 108, but not so long that when ball 104 reaches the projected
location, overlay 108 will obscure ball 104}, If the second time does not exceed
the second time, control circuitry 404 may gencrate for display the overlay on top
ot the media asset at a portion of the frame that does not obscure any point of the
projected path of the object of interest.,

15 10117} FIG. 8 depicts an illustrative flowchart of a process for calculating a
projected tocation of the object of interest based on a velocity of the object of
mterest, in accordance with some embodiments of the disclosure. Process 800 of
FIG. 8 may be exccuted by control circuttry 404, as commanded by media
guidance application based on functionality of the media guidance application

20 described above. Control circuitry 404 may be implemented local to user

equipment that generates for display frame 110, frame 120, and frame 130, or

remote from the user equipment (¢.g., at a server accessible by way of
communications network 514}, The user equipment may include any or all of the

functionality of user television equipment 502, user computer equipment 504,

[N
L

and/or wireless user communications device 506,

[B118] At 802, control circuitry 404 may begin a subroutine for calculating,
based on the first location and the second location, the projected location of the
object of interest in the third frame of the media asset. For example, 802 may bea
subroutine for executing 603 of process 600,

30 16119] At 804, control circuttry 404 may compare the first location to the second
location to determine a distance between the first tocation and the second location

and a direction in which the media object 18 traveling. For example, as described
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with respect to FIG. 1 above, control circutry 404 may calculate a vector
representing both distance and divection between the first location and the second
location.

[B128] At 806, control circuitry 404 may compare a time stamp of the first frame
{c.g., frame 110) to a time stamp of the sccond frame to determine a time
difference between the times at which the first frame and the second frame (¢ .g.,
frame 120} were broadcast. At 808, control circutry 404 may determine a velocity
of the object of interest based on the distance, the direction, and the time
difference. For example, control circuitry 404 may calculate a speed by dividing
the distance by the tme, and may append the direction to the speed to form the
velocity., Manners of calculating distance, direction, and velocity are desceribed
above with respect to FIG. 1 and equally apply to 804, 806, and 808.

[3121] At 810, control circuitry 404 determines a projected time stamp of the
third frame (e.g., a time when frame 130 will be generated for display). At 812,
control circuitry 404 determines the projected focation based on where the object
of interest will be 1n the third frame if the velocity is substantially maintained
{c.g., velocity 1s maintained, minus loss in velocity due to natural forces such as
friciion}. For example, as discussed in detail above with respect to FIG. 1, control
circuitry 404 may use the velocity of ball 104 to determine at a future time how far
ball 104 will travel if its projected path 1s maintained.

16122} Optionally, process 800 continues to 814, At 814, control circuitry 404
determines whether another object {e.g., person 106) is likely going to collide with
the object of interest on the projected path of the object of mterest. Process 800
ends if control circuitry 404 determines that another object is not likely 1o collide
with the object of interest. If control circoitry 404 determines that another object 18
likely to collide with the object of interest, process 800 continues to #16.

[3G123] At 816, control circuitry 404 determines the velocity of the another object
{c.g.. person 106). At 818, control circuitry 404 combines the velocity of the
another object with the velocity of the object of interest to compute a combined
velocity. For example, the velocity of ball 104 and the velocity of person 106 may
be combined to compute a combined velocity (e.g., anew speed in the direction of

the top left quadrant of frame 120 based on the velocity of person 106 being in the
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direction of the top-left quadrant of frame 120). At 820, control circuitry 404 may
calculate an updated projected posttion of the object of interest based on the
combined velocity. Manners of calaulating the updated projected position of the
object of intercst are described in detail with respect to FEG. 1 and apply equally i
816, 818, and 820,

[3124] 1t should be noted that processes 6006-800 or any step thereof could be
performed on, or provided by, any of the devices shown in FIGS. 1 and 4-5. For
example, any of processes 600-800 may be executed by control cirautry 404 (FIG.
4} as instructed by control circuitry implemented on user equipment 502, 504, 506
(F1G. 5), and/or a user equipment for selecting a recommendation. In addition, one
or more steps of processes 600-800 may be incorporated into or combined with one
or more steps of any other process or crbodiment.

[B125] It 1s contemplated that the steps or descriptions of each of FIGS. 6-8 may
be used with any other embodiment of this disclosure. In addition, the steps and
descriptions descrnibed in relation to FIGS. 6-8 may be done in alternative orders or
i parallel to further the purposes of this disclosure. For example, cach of these
steps may be performed in any order or in parallel or substantially simultancously
to reduce lag or increase the speed of the system or method. Furthermore, it should
be noted that any of the devices or equipment discussed in relation to FIGS. 1 and
4-5 could be used to perform one or more of the steps m FIGS. 6-8.

[3126] It will be apparent to those of ordinary skill in the art that methods
involved in the present invention may be embodied in a computer program product
that includes a computer-usable and/or readable medium. For example, such a
computer-usable medium may consist of a read-onlv memory device, such as a
CD-ROM disk or conventional ROM device, or a random access memory, such as
a hard drive device or a computer diskeite, having a computer-readable program
code stored thereon. It should also be understood that methods, technigues, and
processes mvolved in the present disclosure may be executed using processing
circuitry. For instance, calculating a velocity of an object of interest may be
performed, ¢.g., by processing circutiry 406 of FIG. 4. The processing circuitry,
for instance, may be a gencral purpose processor, a customized integrated circuit

{¢.g., an ASIC), or a field-programmable gate array (FPGA) within user equipment
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400, media content source 316, or media guidance data source 518, Forexample, a
tvpe of media asset, as described herein, may be stored in, and retrigved from,
storage 408 of FIG. 4, or media guidance data source 518 of FIG. 5. Furthermore,
processing circuitry, or a computer program, may update settings, sach as setiings
associated with overlay 108, stored within storage 408 of FIG. 4 or media guidance
data source 518 of FI1G. 3.

{3127} The processes discussed above are intended to be illostrative and not
fimiting. One skilled in the art would appreciate that the steps of the processes
discussed herein may be omitted, modificd, combined, and/or rearranged, and any
additional steps may be performed without departing from the scope of the
mvention. More gencrally, the above disclosare is meant to be exemplary and not
timiting. Only the claims that follow are meant to set bounds as to what the
present invention includes. Furthermore, it should be noted that the features and
timitations described in any one embodiment may be applied to any other
embodiment herein, and flowcharts or examples relating to one embodiment may
be combimed with any other embodiment in a suttable manner, done in different
orders, or done in parallel. In addition, the systems and methods described herem
may be performed in real time. It should also be noted, the systems and/or
methods described above may be applied 1o, or used in accordance with, other
systems and/or methods.

[3128] Whle some portions of this disclosure may make reference to
“convention,” any such reference is merely for the purpose of providing context to
the invention(s) of the instant disclosure, and does not form any admission as to

what constitutes the state of the art.
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What 1s Claimed is:

I A method comprising:
detecting an object of interest in a media asset;
determining a projected path of movement of the object of

interest; and

5 generating for display an overlay on top of the media asset
in a location that does not overlap with the path of movement.

2. A mcthod for minimizing obstruction of a media asset by an
overlay by predicting a path of movement of an object of interest of the media
assct and avoiding placement of the overlay in the path of movement, the method
comprising:

3 detecting an object of interest i a first frame of a media
asset;

determining a first focation of the object of interest in the
first frame;
determining a second location of the object of mitcrestin a
10 second frame of the media asset;
calculating, based on the first location and the second
location, a projected location of the object of interest 1n a third frame of the media
asset; and
generating for display an overlay on top of the media asset
15 1 a location that does not overlap with any of the first location, the second

location, and the projected location.

3. The method of claim 2, further comprising:
determining a size of the overlay;
identifying a region in the second frame corresponding to
the size of the overlay that is unchanged in the second frame as compared to the
5 first frame; and
determining whether the region overlaps with any of the first

location, the second location, and the projected location, wherein the generating for
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display of the overlay is performed in response to determiming that the region does
not overlap with any of the first location, the second location, and the projected
10 location, and wherein the overlay 1s generated for display on top of the media asset

within the region.

4, The method of claim 2, further comprising:
determining that the object of interest is not in the projected
focation of the third frame; and

in response to determining that the object of mnterest is not in

A

the projected location of the third frame, ceasing the generating for display of the

overlay on top of the media asset.

5 The method of claim 4, further comprising, further in
response to determining that the object of interest is not in the projected location of
the third frame:

updating a model used to calculate the projected location of

(51

the object of interest with data indicating that the calculation of the projected
location of the object of interest has failed;
determining, based on the updated model, an updated
projected location of the object of interest in a fourth frame of the media asset; and
generating for display the overlay on top of the media asset

10 in a location that does not overlap the updated projecied location,

6. The method of claim 2, wherein calculating, based on the
first location and the second location, the projected location of the object of
interest inn the third frame of the media asset comprises:

determining an amount of content that is to be included in
5 the overlay;
determining, based on mformation of a user profile, a first
amount of time the user will require to consume the content;
determining a second amount of time that will lapse before
the object of mterest reaches the projected location; and
10 in response to determining that the second amount of time

excecds the first amount of time, generating for display the overlay on top of the
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media asset at the projected location for a period of time that is kess than the

second amount of time.

7. The method of clainm 2, further comprising:

determining that the media asset is a live media asset
broadeast;

determining that the media assetis of a cerfain type of a
plurality of types, wherein

the detecting the object of interest in the first frame
comprises discerning the object of interest from a plurality of candidate objects of
interest based on the certain type; and

calculating, based on the first location and the second
location, the projected location of the object of mmterest in the third frame of the

media asset based on both an identity of the object of interest and the certain type.

g. The method of claim 2, wherein calculating, based on the
first location and the second location, the projected location of the object of
wnferest in the third frame of the media asset, comprises:

comparing the first location to the second location to
determing a distance between the first location and the second location and a
direction m which the media object is traveling;

comparing a time stamp of the first frame to a time stamp of
the second frame to determine a time difference between the times at which the
first frame and the second frame were broadcast;

determining a velocity of the object of interest based on the
distance, the direction, and the time difference;

determining a projected time stamyp of the third frame; and

determining the projected location based on where the object

of mterest will be in the third frame if the velocity is substantially mamtained.

g, The method of claim 2, wherein the media asset is a live
broadcast of a sporting event, wherein the object of mterest 1s a person
= A
participating in the sporting event, wherein the first location and the second

location are equal, and wherein the method further comprises:
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accessing a profile of the person; and

determinming, based on nformation of the profile, a preferred
direction that the person tends to travel when participating in the sporting event,
wherein calculating the projected location of the object of interest in the third
frame of the media asset further comprises basing the projected location on the

preferred direction.

10. The method of claim 2. wherein the media asset 1s a live
broadcast of a sporting event, wherein the object of nterest 1s a ball, and wherein
the method further comprises:

detecting, n a fourth frame of the media asset, a personat a
third position;

detecting, in a fifth frame of the media asset, the person ata
fourth position;

determining, based on movement of the person between the
third position and the fourth position, that the person is likely to mteract with the
ball; and

calculating an updated projected posttion for a sixth frame of
the media asset of the ball based on the movement of the person between the thurd

posttion and the fourth position.

11, The method of claim 10, wherein calculating the updated
projected posttion for the sixth frame of the media asset of the ball based on the
movement of the person between the third position and the fourth position
COMPIISES:

determining a first velocity of the person based on the third
position, the fourth position, a time stamp of the fourth frame, and a time stamap of
the fifth frame;

determiming a second velocity of the ball based on a location
of the ball in the fourth frame and the fifth frame; and

determining the updated projected position by combining the

first velocity and the second velocity.
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12, A system for minimizing obstruction of a media asset by an
overlay by predicting a path of movement of an object of interest of the media
assct and avoiding placement of the overlay in the path of movement, the syster

comprising:

(]

object detection circuitry;
display circuitry; and
control circuitry configured to:
detect, using the object detection circuitry, an object
of mterest in a first frame of a media asset;
10 determine a first location of the object of interest in
the first frame;
determine a second location of the object of interest
in a second frame of the media asset;
calculate, based on the first location and the sccond
15 location, a projected location of the object of interest in a third trame of the media
asset; and
generate for display, using the display circuitry, an
overlay on top of the media asset in a location that does not overlap with any of the

first location, the second location, and the projected location.

I3, The system of claim 12, wherein the control circuitry is
further configured to:
determine a size of the overlay;

identify a region i the second frame corresponding to the

(¥,

size of the overlay that is unchanged in the second frame as compared to the first
frame; and

determine whether the region overlaps with any of the first
location, the second location, and the projected location, wherein the control
ctrevitry 18 further configured to perform the generating for display of the overlay
10 in response to determining that the region does not overlap with any of the first
location, the second location, and the projecied location, and wherein the overlay is

generated for display on top of the media asset within the region.
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14, The system of claim 12, wherein the control circuitry is
further configured to:
determine that the object of interest is not in the projected

tocation of the third frame; and

(]

in response to determining that the object of interest is not in
the projected location of the third frame, cease the generating for display of the

overlay on top of the media asset.

15, The svstem of claim 14, whercin the control circuitry is
further configured to, further in response to determining that the object of interest
is not in the projected location of the third frame:

update a model used to calculate the projected location of
5 the object of interest with data indicating that the calculation of the projected
location of the object of interest has faled;
determine, based on the updated model, an updated
projected focation of the object of interest in a fourth frame of the media asset; and
generate for display the overlav on top of the media asset in

10 a location that does not overlap the updated projected location.

16.  The system of claim 12, wherein the control circuitry s
further configured, when calculating, based on the first location and the second
location, the projected location of the object of interest in the third frame of the
media asset, to;

determine an amount of content that is to be inchided in the

(]

overlay;

determine, based on nformation of a user profile, a first
amount of time the user will require to consume the content;

determine a second amount of time that will lapse before the

10 object of interest reaches the projected location; and

1 response to determining that the second amount of time
exceeds the first amount of time, generate for display the overlay on top of the
media asset at the projected location for a period of time that is less than the

second amount of time.

A
3]
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17.  'The system of clamm 12, wherein the control circuitry is
further configured to:
determine that the media asset is a live media asset

broadcast;

(]

determine that the media asset is of a certain type of 2
plurality of types, wherein

the control circuitry is further configured, when detecting
the object of mterest in the first frame, to discern the object of interest from a
plurality of candidate objects of mterest based on the certain type, and wherein
10 the control circuitry is further configured, when calculating,
based on the first location and the second location, the projected location of the
object of mterest in the third frame of the media asset, to base the calculating on

both an wdentity of the obiect of mterest and the certain type.

18.  The system of claim 12, wherein the control circuitry is
further configured, when calculating, based on the first location and the second
location, the projected location of the object of interest in the third frame of the
media asset, 1o

5 compare the first bocation to the second location to
determine a distance between the first location and the second location and a
direction m which the media object is traveling;

compare a time stamp of the first frame to a time stamp of
the second frame to determine a time difforence between the times at which the

10 first frame and the second frame were broadcast;

determine a velocity of the object of interest based on the
distance, the direction, and the time difference;

determine a projected time stamp of the third frame; and

determine the projected location based on where the object

15 of mterest will be in the third frame if the velocity is substantially maintained.

19, The svstem of claim 12, wherein the media asset1s a Iive

broadeast of a sporting cvent, wherein the object of interest is a parson

A
3
]
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participating in the sporting event, wherein the first location and the second

location are equal, and wherein the control circuitry is further configured {o:

A

access a profile of the person; and

determine, based on information of the profile, a preferred
direction that the person tends to travel when participating in the sporting cvent,
wherein the control circuitry is further configured, when calculating the projected
location of the object of intercst in the third frame of the media asset further, to

10 basc the projected location on the preferred direction.

20.  The system of claim 12, wherein the media asset is a live
broadcast of a sporting event, wherein the object of interest is a ball, and wherein
the control circuitry is further configured fo:

detect, 1n a fourth frame of the media asset, a personat a
5 third position;
detect, 1n a fifth frame of the media asset, the person ata
fourth position;
determine, based on movement of the person between the
third position and the fourth position, that the person is likely to interact with the
10 ball; and
calculate an updated projected position for a sixth frame of
the media asset of the ball based on the movement of the person between the third

position and the fourth position.

5

21.  The system of claim 20, wherein the control circuitry is
further configured, when calculating the updated projected position for the sixth
frame of the media asset of the ball based on the movement of the person between
the third position and the fourth position, to:

5 determine a first velocity of the person based on the third
position, the fourth position, a time stamp of the fourth frame, and a time stamp of
the fifth frame;

determing a second velocity of the ball based on a location

of the ball in the fourth frame and the fifth frame; and
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10 determine the updated projected position by combining the

first velocity and the second velocity.

22. A system for minimizing obstruction of a media asset by an
overlay by predicting a path of movement of an object of intercst of the media
asset and avoiding placement of the overlay in the path of movement, the system
compiising:

5 means for detecting an object of interest in a first frame of a
media asset;
means for determining a first location of the object of
interest 1n the first frame;
means for determining a second location of the object of
10 interest in a sceond frame of the media asset;
means for calculating, based on the first location and the
second location, a projected location of the object of interest in a third frame of the
media asset; and
means for generating for display an overlay on top of the
15 media asset in a location that does not overlap with any of the first location, the

second location, and the projected location.

23. The system of claim 22, further comprising:
means for determining a size of the overlay;
means for identifying a region in the second frame

corresponding to the size of the overlay that is unchanged in the second frame as

L

comparcd to the first frame; and

means for determining whether the region overlaps with any
of the first location, the second location, and the projecied location, wherein the
generating for display of the overlav is performed in response to determining that
the region does not overlap with any of the first location, the second location, and
10 the projected location, and wheren the overlay s generated for display on top of

the media asset within the region.

24. The system of claim 22, further comprising:
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means for determining that the object of interest is not in the
projected location of the third frame; and

means for, in response to determining that the object of

h

interest is not in the projected location of the third frame, ceasing the generating

for display of the overlay on top of the media asset.

25. The system of claim 24, further comprising means for,
further in response to determining that the object of interest is not in the projected
location of the third frame:

updating a model used to calculate the projected location of

L

the object of interest with data indicating that the calculation of the projected
location of the object of interest has failed;
determining, based on the updated model, an updated
projected location of the object of interest in a fourth frame of the media asset; and
generating for display the overlay on top of the media asset

10 in a location that does not overlap the updated projected location,

26. The svstem of claim 22, wherein the means for calculating,
based on the first location and the second location, the projected location of the
object of mterest in the third frame of the media asset comprise:

means for determining an amount of content that is to be

5 included n the overlay;

means for determining, based on information of a user
profile, a first amount of time the user will require to consume the content;

means for determining a second amount of time that will
lapse before the object of interest reaches the projected location; and

10 means for, in response to determining that the second

amount of time excecds the first amount of time, generating tor display the overlay
on top of the media asset at the projected location for a period of time that 1s less

than the second amount of time.

27. The svstem of claim 22, further comprising:
means for determining that the media asset is a live media

asset broadcast;
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means for determining that the media asset 1s of a certain
tvpe of a plurality of types, wherein

the means for detocting the object of interest in the first
frame comprise means for discerning the object of mnterest from a phirahity of
candidate objects of mterest based on the certamn type, and wherein

the means for calculating, based on the first location and the
second location, the projected location of the object of interest in the third frame of
the media asset comprise means for performing the calculation based on both an

identity of the object of interest and the certain type.

28.  The svstem of claim 22, whercin the means for calculating,
based on the first location and the second location, the projected location of the
object of mterest in the third frame of the media asset, comprise:

means for comparing the first location to the second location
to determine a distance between the first location and the second location and a
direction m which the media object is traveling;

means for comparing a time stamp of the first frame to a
time stamp of the second frame to determine a time difference between the times at
which the first frame and the second frame were broadcast;

means for determining a velocity of the object of mterest
based on the distance, the dircction. and the time difference;

means for determining a projected time stamp of the third
frame; and

means for determining the proiected location based on
where the object of interest will be in the third frame i the velocity is substantially

mainiained.

29, The system of claim 22, wherein the media asset is a live
broadcast of a sporting event, wherein the object of mterest is a person
participating in the sporting event, whereimn the first location and the second
location are equal, and wherein the system further comprises:

means for accessing a profile of the person; and

A
~
]
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means for determining, based on information of the profile,
a preferred direction that the person tends to travel when participating in the
sporting event, wherein the means for caleulating the projected location of the
object of interest in the third frame of the media asset further comprise means for

basing the projected location on the preferred direction.

30.  'The svstem of claim 22, wherein the media asset 1s a live
broadcast of a sporting cvent, wherein the object of interest is a ball, and wherein
the systern further comprises:

means for detecting, in a fourth frame of the media asset, a
person at a third position;

means for detecting, in a fifth frame of the media asset, the
person at a fourth position;

means for determining, based on movement of the person
hetween the third position and the fourth position, that the person is likely to
teract with the ball; and

means for calculating an updated projected position for a
sixth frame of the media asset of the ball based on the movement of the person

between the thivd position and the fourth position.

31, The system of claim 30, wherein the means for calculating
the updated projected position for the sixth frame of the media asset of the ball
based on the movement of the person between the third position and the fourth
POSition comprise:

means for determining a first velocity of the person based on
the third position, the fourth position, a time stamp of the fourth frame, and a time
stamp of the fifth frame;

means for determining a second velocity of the ball based on
a location of the ball in the fourth frame and the fifth frame; and

means for determining the updated projected position by

combining the first velocity and the second velocity.

32Z. A non-transitory machine-readable medium comprising

memory with instructions stored thereon for minimizing obstruction of a media
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asset by an overlay by predicting a path of movement of an object of interest of the
media asset and avoiding placement of the overlay m the path of movement, the
nstructions comprising:

instructions to detect an object of interest in a first frame of
a media asset;

instructions to determine a first location of the object of
interest in the first frame;

instructions to determine a second location of the object of
interest 1 g second frame of the media asset;

mstructions to calculate, based on the first location and the
second location, a projected location of the object of interest n a third frame of the
media asset; and

instructions to generate for display an overlay on top of the
media asset in a location that does not overlap with any of the first location, the

second location, and the projected location.

33, The non-transitory machine-readable medium of claim 32,

the instructions further comprising:

instructions to determine a size of the overlay:

mstractions to dentify a region in the second frame
corrgsponding to the size of the overlay that 1s unchanged in the second frame as
compared to the first frame; and

mstructions to determine whether the region overlaps with
any of the first location, the second location, and the projected location, whergin
the structions to generate for display the overlay comprise instructions to perform
the generating for display in response to determining that the region docs not
overlap with any of the first tocation, the second location, and the projected
focation, and wherein the overlay i1s generated for display on top of the media asset

within the region.

34, The non-transitory machine-readable medium of claim 32,

wherein the instructions further comprise:

_50.
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instructions to determine that the object of intergst is not in

the projected location of the third frame; and

A

instructions to, in response to determining that the object of
interest is not in the projected location of the third frame, cease the generating for

displav of the overlay on top of the media asset.

35, 'The non-transitory machine-readabic medium of claim 34,
wherein the instructions further comprise instructions to, further in respounsce to
determining that the object of interest is not in the projected location of the third

frame:

(51

update a madel used to calculate the projected location of
the object of nterest with data indicating that the calculation of the projecte
location of the object of interest has failed;

determine, based on the updated model, an vpdated
projected location of the object of interest in a fourth frame of the media asset; and
10 generate for display the overlay on top of the media asset in

a location that does not overlap the updated projected location.

36.  The non-transitory machine-readable medium of claim 32,
wherein the instructions to calculate, based on the first location and the second
location, the projected location of the object of interest in the third frame of the

media asset comprise:

A

instructions to determing an amount of content that s to be
included m the overlay;

instructions to determine, based on information of a user
profile, a first amount of time the user will require to consume the content;

instructions to determine a second amount of time that will
10 lapse before the object of interest reaches the projected location; and

wnstructions to, in response to determining that the second
amount of time exceeds the first amount of time, generate for display the overlay
on top of the media asset at the projected location for a period of time that s legs

than the second amount of time.
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37.  'The non-trapsitory machine-readable medium of claim 32,

wherein the instructions further comprise:

instructions to determine that the media asset is a live media
asset broadcast;

nstructions to determine that the media asset 1s of a certam
type of a plurality of types, wherein

the 1nstructions to detect the object of interest 1n the first
frame comprise instructions to discern the object of mterest from a plurality of
candidate objects of mterest based on the certain type, and wherein

the mstructions to calculate, based on the first location and
the second location, the projected location of the object of mterest in the thard
frame of the media asset comprise instructions to perform the calculation of the
projected location based on both an wdeatity of the object of interest and the certain

type.

38, The svstem of claim 32, wherein the instructions o
calculate, based on the first location and the second location, the projected location
of the object of interest in the third frame of the media asset, comprise:

instructions to compare the first location to the second
location to determing a distance between the first location and the second location
and a direction in which the media object is traveling;

instructions to compare a time stamp of the first frame to a
time stamp of the second frame to determine a time difference between the times at
which the first frame and the second frame were broadcast;

mnstructions to deternune a velocity of the object of nterest
based on the distance, the dircction. and the time difference;

nstructions to determine a projected time stamp of the third
frame; and

instructions to determine the projected location based on
where the object of interest will be in the third frame #f the velocity is substantially

mainiained.

61~
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39, The non-transitory machine-readable medium of claim 32,
wherein the media asset is 3 live broadcast of a sporting event, wherein the object
of intcrest is a person participating in the sporting cvent, wherein the first location

and the second location are equal, and wherein the instructions further comprise:

(]

mstructions to access a profile of the person; and

instructions to determine, based on information of the
profile, a preferred direction that the person tends to travel when participating in
the sporting event, wherein the instructions to calculate the projected location of
the object of mterest in the third frame of the media asset further comprise

10 instructions to basc the projected location on the preferred direction.

40.  The non-transifory machine-readable medium of claim 32,
wherein the media asset 15 a live broadcast of a sporting event, wherein the object
of mterest is a ball, and wherein the mstructions further comprise:

mstructions to detect, in a fourth frame of the media asset, a

L

person at a third position;

mstructions to detect, i a fifth frame of the media asset, the
person at a fourth position;

instructions to determine, based on movement of the person
hetween the third position and the fourth position, that the person is likely to
10 teract with the ball; and

instructions to calculate an updated projected position for a
sixth frame of the media asset of the ball based on the movement of the person

between the third position and the fourth position.

41, The non-transitory machinc-readable medium of claim 40,
wherein the instructions to calculate the updated projecied position for the sixth
frame of the media asset of the ball based on the movement of the person between

the third position and the fourth position comprise:

L

instructions to determine a first velocity of the person based
on the third position, the fourth position, a time stamp of the fourth frame, and a

time starap of the fifth frame:
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instructions to determine a second velocity of the ball based
on a location of the ball in the fourth frame and the fifth frame; and
10 instructions to determing the updated projected position by

combining the first velocity and the second velocity.

42, A method for nunimizing obstruction of a media asset by an
overlay by predicting a path of movemeut of an object of interest of the media
asset and avoiding placement of the overlay in the path of movement, the method

comprising:

A

detecting, using control circuitry, an object of interestin a
first frame of a media assct;
determining a first tocation of the object of interest in the
first frame:
determining a second location of the object of interestin a
10 second frame of the media asset;
calculating, based on the first location and the second
location, a projected location of the object of interest in a third frame of the media
asset; and
generating for display an overlay on top of the media asset
15 in a location that does not overlap with any of the first location, the second

location, and the projected location.

43, The method of claim 42, further comprising:
determining a size of the overlay;
identifying a region in the second frame corresponding to
the size of the overlay that is unchanged 1 the second frame as compared to the
3 first frame; and
determining whether the region overlaps with any of the first
location, the second location, and the projected location, wherein the generating for
display of the overlay is performed in response to deternuning that the region docs
not overlap with any of the first location, the second location, and the projected
10 location, and wherein the overlay s generated for display on top of the media asset

within the region.
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44. The method of any of claims 42 and 43, further comprising;
determining that the object of interest is not in the projected
location of the third frame; and
in response to determining that the object of interest 1s not n
the projected focation of the third frame, ceasing the generating for display of the

overiay on top of the media asset.

45, The method of claim 44, further comprising, firther in
response to determuning that the object of interest 15 not in the projected location of
the third frame:

updating a model used to calcnlate the projected location of
the object of interest with data indicating that the calculation of the projected
location of the object of interest has failed;

determining, based on the updated model, an updated
projected location of the object of interest in a fourth frame of the media asset; and

generating for display the overlay on top of the media asset

in a location that does not overlap the updated projected location.

46, The method of any of claims 42-43, wherein calculating,
based on the first location and the second location, the projected location of the
object of interest in the third frame of the media asset comprises:

deternining an amount of content that is to be included in
the overlay;

determining, based on mformation of a user profile, a first
amount of time the user will require to consume the content;

determining a sccond amount of time that will lapse before
the object of mterest reaches the projected location; and

in responac to determining that the second amount of time
cxoceds the first amount of time, generating for display the overlay on top of the
media asset at the projected focation for a period of time that is less than the

second amount of time.

47. The method of any of claims 42-46, further comprising:

64
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determining that the media asset is a live media asset
broadcast;

determining that the media asset 13 of a certain type of a

h

plurality of types, wherein

the detecting the object of interest in the first frame
comprises discerning the object of interest from a plurality of candidate objects of
interest based on the certain type; and

calculating, based on the first location and the s¢cond
10 location, the projected location of the object of interest in the third frame of the

media asset based on both an identity of the object of interest and the certain type.

438, The method of any of claims 42-47, wherem calculating,
based on the first location and the second location, the projected location of the
object of interest in a third frame of the media asset, comprises:

comparing the first location to the second location to
5 determine a distance between the tirst location and the second location and a
direction in which the media object is traveling;
comparnng a toae stamp of the first frame to a time stamp of
the second frame to deternine a time difference between the times at which the
first frame and the second frame were broadeast;
10 determining a velocity of the object of interest based on the
distance, the direction, and the time difference;
determining a projected time stamp of the third frame; and
determining the projected location based on where the obiect

of mterest will be in the third frame if the velocity is substantially maintained.

49, The method of any of claims 42-48. wherein the media asset
1s a live broadcast of a sporting cvent, wherein the object of interest is a person
participating in the sporting event, wherein the first location and the second

location are equal, and wherein the method further comprises:

h

accessing a profile of the person; and
determining, based on information of the profile, a preferred

direction that the person tends fo travel when participating in the sporting event,
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wheretn calculating the projected location of the object of interest in the third
frame of the media asset further comprises basing the projected location on the

preferred direction.

50, The method of any of claims 42-49, wheren the media asset
1s a live broadcast of a sporting event, wherein the object of interest is a ball, and
wherein the method further comprises:

detecting, in a fourth frame of the media asset, a person at a
third position;

detecting, in a fifth frame of the media asset, the person ata
fourth position;

determining, based on movement of the person between the
third posttion and the fourth position, that the person is likely to mteract with the
ball; and

caleulating an updated projected position for a sixth frame of
the media asset of the ball based on the movement of the person between the third

position and the fourth position.

31, The method of claim 50, wherein calculating the updated
projected position for the sixth frame of the media asset of the ball based on the
movement of the person between the third position and the fourth position
COMPIISeS;

determining a first velocity of the person based on the third
position, the fourth position, a time stamp of the fourth frame, and a time stamp of
the fifth frame;

determining a second velocity of the ball based on a location
of the ball at in the fourth frame and the fifth frame; and

determining the updated projected position by combining the

first velocity and the second velocity.
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