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(57) ABSTRACT

A non-transitory computer readable storage medium stores
one or more computer programs adapted to cause a proces-
sor based system to execute steps that include analyzing an
image, identifying one or more faces in the image using a
face recognition technique, designating at least one of the
identified faces collectively as a first area of interest, and
determining whether an insertion area exists in the image
where additional content can be inserted without obstructing
the first area of interest. Another computer program is
adapted to cause a processor based system to execute steps
that include determining whether the insertion area can be
divided into two or more regions based on color. Methods
and processor based apparatuses that perform one or more of
these steps are also disclosed.
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SCHEME FOR DETERMINING THE
LOCATIONS AND TIMING OF
ADVERTISEMENTS AND OTHER
INSERTIONS IN MEDIA

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 16/000,882, filed on Jun. 5, 2018,
entitled “SCHEME FOR DETERMINING THE LOCA-
TIONS AND TIMING OF ADVERTISEMENTS AND
OTHER INSERTIONS IN MEDIA”, which is a continua-
tion of U.S. patent application Ser. No. 15/299,355, filed on
Oct. 20, 2016, entitled “SCHEME FOR DETERMINING
THE LOCATIONS AND TIMING OF ADVERTISE-
MENTS AND OTHER INSERTIONS IN MEDIA”, which
is a continuation of U.S. patent application Ser. No. 14/508,
723, filed on Oct. 7, 2014, now U.S. Pat. No. 9,497,491,
entitled “SCHEME FOR DETERMINING THE LOCA-
TIONS AND TIMING OF ADVERTISEMENTS AND
OTHER INSERTIONS IN MEDIA”, which is a divisional
of U.S. patent application Ser. No. 14/175,996, filed on Feb.
7, 2014, now U.S. Pat. No. 8,988,609, entitled “SCHEME
FOR DETERMINING THE LOCATIONS AND TIMING
OF ADVERTISEMENTS AND OTHER INSERTIONS IN
MEDIA”, which is a continuation-in-part (CIP) of U.S.
patent application Ser. No. 13/891,095, filed on May 9,
2013, now U.S. Pat. No. 8,665,373, entitled “SCHEME
FOR DETERMINING THE LOCATIONS AND TIMING
OF ADVERTISEMENTS AND OTHER INSERTIONS IN
MEDIA,” which is a continuation of U.S. patent application
Ser. No. 11/689,982, filed on Mar. 22, 2007, now U.S. Pat.
No. 8,451,380, entitled “SCHEME FOR DETERMINING
THE LOCATIONS AND TIMING OF ADVERTISE-
MENTS AND OTHER INSERTIONS IN MEDIA,” the
entire contents and disclosures of which are all hereby fully
incorporated by reference herein in their entireties.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates generally to digital
video processing, and more specifically to digital insertion
of images and video in program content.

2. Discussion of the Related Art

[0003] One traditional form of advertising is the television
commercial. Such television commercials typically consist
of brief advertising spots that range in length from a few
seconds to several minutes. The commercials appear
between shows and interrupt the shows at regular intervals.
The goal of advertisers is to keep the viewer’s attention
focused on the commercial, but often times the viewer will
change the channel during the commercial to avoid watching
the commercial.

[0004] Another way that viewers have avoided television
commercials is by using digital video recorders (DVRs).
With a DVR a person can record a show and then fast
forward through the commercials during playback. Other
media players are expected to provide viewers with even
greater ability to track and skip commercials.

[0005] It is with respect to these and other background
information factors, including the growth and popularity of
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user-created video services such as YouTube®, and the need
to insert advertising in such media, that the present invention
has evolved.

SUMMARY OF THE INVENTION

[0006] One embodiment provides a non-transitory com-
puter readable storage medium storing one or more com-
puter programs adapted to cause a processor based system to
execute steps comprising: analyzing an image; identifying
one or more faces in the image using a face recognition
technique; designating at least one of the identified faces
collectively as a first area of interest; and determining
whether an insertion area exists in the image where addi-
tional content can be inserted without obstructing the first
area of interest.

[0007] Another embodiment provides a non-transitory
computer readable storage medium storing one or more
computer programs adapted to cause a processor based
system to execute steps comprising: analyzing a sequence of
frames of content; identifying a first area of interest in a
scene depicted by the sequence of frames that should not be
obstructed from being viewed; determining whether an
insertion area exists in the scene where additional content
can be inserted without obstructing the first area of interest;
and determining whether the insertion area can be divided
into two or more regions based on color.

[0008] Another embodiment provides a method, compris-
ing: analyzing a first sequence of frames of content; iden-
tifying one or more faces in a scene depicted by the first
sequence of frames using a face recognition technique;
designating at least one of the identified faces collectively as
a first area of interest; and determining whether an insertion
area exists in the scene where additional content can be
inserted without obstructing the first area of interest.
[0009] Another embodiment provides a method, compris-
ing: analyzing a sequence of frames of content; identifying
a first area of interest in a scene depicted by the sequence of
frames that should not be obstructed from being viewed;
determining whether an insertion area exists in the scene
where additional content can be inserted without obstructing
the first area of interest; and determining whether the
insertion area can be divided into two or more regions based
on color.

[0010] Another embodiment provides a non-transitory
computer readable storage medium storing one or more
computer programs adapted to cause a processor based
system to execute steps comprising: playing a first sequence
of frames, wherein the first sequence of frames includes an
advertisement inserted into a scene depicted by at least some
of the frames in the first sequence of frames; and playing a
second sequence of frames after the first sequence of frames;
wherein the advertisement was inserted into the scene in the
first sequence of frames by a process that includes, identi-
fying one or more faces in the scene using a face recognition
technique; designating at least one of the identified faces
collectively as a first area of interest; and inserting the
advertisement into an insertion area in the scene that does
not obstruct the first area of interest.

[0011] Another embodiment provides a method for use
with content, comprising: analyzing a sequence of frames of
the content; determining whether an area exists in a scene
depicted by the sequence of frames where additional content
can be inserted without obstructing activity in the scene; for
any such area, determining an amount of time that the area
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is available when the sequence of frames is being played;
and for any such area, determining a size of the area.
[0012] Another embodiment provides a storage medium
storing a computer program executable by a processor based
system, the computer program causing the processor based
system to execute steps comprising: analyzing a sequence of
frames of content; determining whether an area exists in a
scene depicted by the sequence of frames where additional
content can be inserted without obstructing activity in the
scene; for any such area, determining an amount of time that
the area is available when the sequence of frames is being
played; and for any such area, determining a size of the area.
[0013] Another embodiment provides an apparatus for use
with content, comprising: a processor based system that is
configured to analyze a sequence of frames of the content
and determine whether an area exists in a scene depicted by
the sequence of frames where additional content can be
inserted without obstructing activity in the scene; wherein
for any such area, the processor based system is further
configured to determine an amount of time that the area is
available when the sequence of frames is being played and
determine a size of the area.

[0014] A better understanding of the features and advan-
tages of various embodiments of the present invention will
be obtained by reference to the following detailed descrip-
tion and accompanying drawings which set forth an illus-
trative embodiment in which principles of embodiments of
the invention are utilized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other aspects, features and advan-
tages of embodiments of the present invention will be more
apparent from the following more particular description
thereof, presented in conjunction with the following draw-
ings wherein:

[0016] FIG. 1 is a flow diagram illustrating a method for
use with content in accordance with an embodiment of the
present invention;

[0017] FIGS. 2A and 2B are screen shots illustrating an
example application of the method of FIG. 1 in accordance
with an embodiment of the present invention;

[0018] FIGS. 3A and 3B are screen shots illustrating
another example application of the method of FIG. 1 in
accordance with an embodiment of the present invention;
[0019] FIG. 4 is a flow diagram illustrating a method for
use with content in accordance with another embodiment of
the present invention;

[0020] FIGS. 5A, 5C, and 5D are screen shots, and FIG.
5B is a sizing and threshold setting diagram, all illustrating
an example application of the method of FIG. 4 in accor-
dance with an embodiment of the present invention;
[0021] FIGS. 6A and 6B are screen shots illustrating
another example application of the method of FIG. 4 in
accordance with an embodiment of the present invention;
[0022] FIG. 7 is a flow diagram illustrating a method for
use with content in accordance with another embodiment of
the present invention;

[0023] FIGS. 8A, 8B, 8C, 8D, 8E, 8F, 8G, and 8H are
screen shots illustrating an example application of the
method of FIG. 7 in accordance with an embodiment of the
present invention;

[0024] FIG. 9 is a timing diagram illustrating a method for
use with content in accordance with another embodiment of
the present invention; and
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[0025] FIG. 10 is a block diagram illustrating a processor
based system that may be used to run, implement and/or
execute the methods and/or techniques shown and described
herein in accordance with embodiments of the present
invention.

DETAILED DESCRIPTION

[0026] When viewers avoid traditional television commer-
cials as described above, the advertisers’ messages are not
received by the viewers, which is disadvantageous. Because
of such disadvantages, embodiments of the present inven-
tion relate to the insertion of advertisements or other content
into the television show or other program itself.

[0027] Some of the embodiments of the present invention
involve an automated method for determining the timing and
position of advertisements or other insertions to be placed in
content. Such content may include any type of content, such
as for example television shows, movies, videos, web pages,
games, etc. In some embodiments, the method may operate
by analyzing a sequence of video frames over time to
determine clean, uncluttered, or other areas or regions in the
media where the activity in the scene is not obstructed by a
zone occupied by an advertisement overlay.

[0028] For example, referring to FIG. 1 there is illustrated
a method 100 that operates in accordance with an embodi-
ment of the present invention. The method 100, which may
be used with any type of content, begins in step 102 in which
a sequence of frames of the content is analyzed. By way of
example, video analysis of the sequence of video frames
may be used to determine appropriate locations to deposit
advertisements or other graphics into the media. In some
embodiments, such analysis may be automatically con-
ducted on a frame-by-frame basis.

[0029] In step 104, it is determined whether an area exists
in a scene depicted by the sequence of frames where
additional content can be inserted without obstructing activ-
ity in the scene. In some embodiments this may be done by
going through the video frame-by-frame to identify where
movement is happening or regions of voids. For example,
there may be people and action happening on one side of the
screen, but no movement on the other side of screen. The
area of no movement may be an appropriate place to insert
an advertisement or other additional content.

[0030] In step 106, for any area identified as appropriate
for receiving additional content, the amount of time that the
area is available when the sequence of frames is being
played is determined. And in step 108, the size of any
identified area is determined. As such, a system implement-
ing this method may determine whether or not the region of
no activity is large enough to fit an advertisement.

[0031] The method 100 may be performed automatically
by any type of computer or processor based system. Such a
system may conduct a frame-by-frame analysis over time to
track the action in the scenes and mark the blocks of video
that are appropriate for the insertion of advertisements or
other images or content. In some embodiments, the frame-
by-frame analysis may be conducted by image analysis
software.

[0032] Thus, in some embodiments a system looks at the
frames in the video and identifies the locations in the video
where there is activity and where there is no activity. In a
simple scenario the camera is fixed and the actors are
moving. That is, the sequence of frames comprises a repre-
sentation of video shot by a fixed camera. In a more complex
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scenario, the camera is moving or panning across the scene,
which includes fixed objects, as well as moving objects. That
is, the sequence of frames comprises a representation of
video shot by a moving camera.

[0033] FIG. 2A illustrates an example of the fixed camera
scenario. In this example the frame boarder 202 represents
each frame in the sequence of frames because the camera is
fixed. If two children 204, 206 are playing with a soccer ball
208 on the right side of the screen, an advertisement may be
placed on the other side of the screen so as not to obstruct
the view of the children playing with the soccer ball. This
way, an advertisement may be deposited in the scene so as
not to obstruct a view of the moving objects or activity, i.e.
the children 204, 206 playing with the ball 208.

[0034] FIG. 2B illustrates an advertisement 212 for “Best
Soda” that has been inserted into the scene. Because the two
children 204, 206 are playing with the soccer ball 208 are
still visible, the activity in connection with the focus of the
video has not be obstructed by the advertisement 212. That
is, the primary or target or moving objects in the scene are
not obstructed by the advertisement 212.

[0035] In some embodiments, in analyzing the frames the
system may mark a frame or part of a frame as not able to
receive an advertisement because there is too much move-
ment. Such frames or portions of frames may be referred to
herein as too “dirty.” Thus, in the present example the
system may block out the portions of the frames associated
with the children 204, 206 playing with the soccer ball 208
so that those spaces are not used for the placement of
advertisements or other insertions.

[0036] As another example, all of the actors and move-
ment in a certain scene may be located on the left side of the
screen. As such, the system may block out the portions of the
frames corresponding to the actors on the left side of the
screen and may indicate that advertisements cannot be
placed there. That is, advertisements cannot be placed on the
left side of the screen because there are people moving and
things are happening on the left side of the screen. Mean-
while, however, the right side of the screen may be clean,
and it may have been clean for a certain period of time that
may be sufficient for the placing of an advertisement.
[0037] In some embodiments, scenes may contain meta-
data that characterize information about the frames and
including the history and momentum of objects moving in
the frames, and some embodiments of the present invention
may utilize such metadata to determine the potential regions
in which content, including advertisements, may be placed
in the scene.

[0038] In some embodiments, the step of determining if a
frame is “dirty” or if a frame region is “dirty” may be
performed by analyzing the frame data across one or more
frames. Fixed or variable thresholds may be used in the
determination of objects of interest and regions of interest.
In some embodiments the system may also encode or create
metadata as mentioned above for enabling playback system
insertion of content.

[0039] FIG. 3A illustrates an example of the moving
camera scenario. In this example the frame boarders 302,
304, 306 represent three of the frames in the sequence of
frames as the camera moves. Because the camera is moving
or panning across the scene, a fixed object such as a trash can
308 will appear to be slowly sliding over the background of
the scene. The trash can 308 has this appearance because it
is positioned toward the right side of frame 302, near the
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center of frame 304, and then towards the left side of frame
306. With the camera slowly panning across the set, and the
objects in the scene are fixed on the set, each frame looks
dirty because there is constant movement.

[0040] However, by reviewing the frames of the video, the
system may determine that the camera is moving, the people
within the scene are moving, but that the trash can 308 is
fixed. As such, a space on the trash can 308 may be free to
use for an advertisement or other image or graphics because
the trash can itself is largely fixed.

[0041] FIG. 3B illustrates an advertisement 312 for “Town
Realty” that has been inserted into the scene on the trash can
308. In this example, the trash can 308 comprises an area in
the scene where additional content can be inserted without
obstructing activity in the scene. Thus, in some embodi-
ments in the scenario where the camera is moving or
panning, the system may identify the fixed objects, and then
identify how an advertisement may be overlaid onto the
fixed objects. In some embodiments, this may be done by
moving a fulcrum along the frame to filter out the fixed
objects from the moving objects. Namely, the system may
slide the point of perspective as to where the reference
elements are located within a frame so that the camera
movements can be filtered out from the actual actors moving
in the scene.

[0042] As mentioned above, the method 100 (FIG. 1)
includes step 106 for determining the amount of time that the
area is available when the sequence of frames is being
played, and step 108 for determining the size of the area. For
example, a system may determine that the right side of the
screen may be free for a certain amount of time, and it may
be free to a certain dimension for that amount time. This
information may be important for choosing an advertisement
because that dimension may be capable of taking an adver-
tisement with a certain maximum size. And furthermore, that
dimension may only be available for a certain amount of
time, such as for example 2, 5, 15, 20, etc. seconds.
[0043] In some embodiments, the system may search the
frames in the sequence of frames for a large enough region
or space to hold an advertisement of a certain size. The
system may also search for a long enough length of time in
the video to place a certain advertisement. For example, a
certain advertisement may need 15 seconds of free and clear
region for placement of the advertisement. The system may
do this by determining how long each empty region in the
video will last.

[0044] In some embodiments, the system may use the
determined time and size information to look across a
database of advertisements and select an advertisement that
is appropriate for the available dimensions and available
amount of time. Thus, in some embodiments there is a
profiling of video sequences, and then there is a database
look-up for an advertisement based on how much time and
space is available for the advertisement. For example, in
some embodiments a system may determine how much time
is available in the video for an occlusion free zone. Then, the
database look-up determines whether or not the size of
occlusion free zone and the time available meet the require-
ments for any advertisements that are in the database.
[0045] Other factors may or may not be used in choosing
the specific advertisement. For example, in some embodi-
ments, the system may simply choose the next advertise-
ment that meets the maximum time available and maximum
size available.
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[0046] Or, in some embodiments the system may choose
an advertisement that maximizes the revenue that can be
generated from selling the advertisement space. Various
different sizes and types of advertisements may maximize
the dollar return for the available advertisement space. For
example, maximum revenue may be generated by filling the
space with several smaller advertisements, or filling the
space with one large advertisement. In some embodiments,
the system may analyze the space and time available to
maximize the dollar revenue based upon those specifica-
tions.

[0047] In some embodiments, the system may use meth-
ods for ordering the selection of the advertisements to meet
economic business models. For example, the system may
use a priority scheme for selecting the advertisements. As
another example, several small advertisements may be used
to optimize the available space, which may generate more
revenue than one large advertisement. With any such sce-
nario the system may still determine whether or not the next
chosen advertisement meets the determined time and size
specifications.

[0048] Therefore, embodiments of the present invention
provide methods for determining the location and timing of
advertisements and other content placed in media. Embodi-
ments of the present invention may be used to automatically
find blank spaces or voids in video into which advertise-
ments or other content may be inserted. That is, a video may
be run through a process according to an embodiment of the
present intention to automatically find the blank spaces or
voids in the video into which advertisements may be
inserted. For example, a ten second clip of video may
include two seconds of blank or black screen. In this
example, the whole screen may be available for an adver-
tisement for two seconds. Thus, twenty-percent of the ten
second video may be populated with advertisements or other
content.

[0049] It should be well understood that other types of
content and not just advertisements may be inserted into the
blank spaces or voids. For example, other type of graphics,
images, pictures, etc. may comprise the additional content
that may be inserted into the areas where additional content
can be inserted without obstructing activity in the scene.

[0050] Therefore, in some embodiments, a method for use
with content includes analyzing a sequence of frames of the
content, determining whether an area exists in a scene
depicted by the sequence of frames where additional content
such as advertising can be inserted without obstructing
activity in the scene, for any such area, determining an
amount of time that the area is available when the sequence
of frames is being played, and for any such area, determining
a size of the area. In some embodiments, a storage medium
storing a computer program for causing a processor based
system to execute these steps, and an apparatus for use with
content, are also disclosed.

[0051] Referring to FIG. 4, there is illustrated an example
of a method 400 that operates in accordance with another
embodiment of the present invention. In some embodiments,
the method 400 may be used for determining the location
and timing of additional content, such as advertisements,
that is to be inserted into media. In some embodiments, the
method 400 uses face recognition techniques in order to
assist in determining the location of an insertion area for the
additional content.
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[0052] The method 400 begins in step 402 in which an
image is analyzed. The image may be a still photograph or
picture, or be one frame in a sequence of frames, such as one
frame of video type content.

[0053] In step 404 one or more faces are identified in the
image using a face recognition technique or face recognition
technology. Any one or more known face recognition tech-
niques may be used. In some embodiments, the faces that are
identified may comprise human faces. In some embodi-
ments, the faces that are identified may comprise animal
and/or human faces.

[0054] In step 406 at least one of the identified faces is
designated as a first area of interest. In some embodiments,
the designation as a first area of interest means that this is an
area that a viewer would likely be interested in seeing, and
so the area should not be obstructed by the additional content
that will be inserted. In some embodiments, if more than one
of the identified faces is designated as the first area of
interest, then the identified faces collectively comprise the
first area of interest. That is, an area that encompasses all of
the identified faces is designated as the first area of interest.
[0055] In some embodiments, the designation of one or
more faces as a first area of interest is similar to the above
discussion of identifying areas in a scene having activity.
That is, an area in a scene having activity is an area that a
viewer would likely be interested in seeing, and so the area
should preferably not be obstructed by the additional content
that will be inserted. Similarly, an area in a scene or image
having one or more faces is also an area that a viewer would
likely be interested in seeing, and so the area should pref-
erably not be obstructed by the additional content that will
be inserted. Thus, in some embodiments, the identified faces
may be thought of as a type of activity.

[0056] Furthermore, as will be discussed below, in some
embodiments an adjustable threshold may be associated
with the size, focus, prominence, etc., of the identified faces.
The optional adjustable threshold may be used to define
which of the identified faces should be included in the first
area of interest. That is, in some embodiments, the optional
adjustable threshold may be used to determine which of the
identified faces rise to the level of a type of activity that
should not be obstructed by the additional content that will
be inserted. Thus, in some embodiments, the identified faces
may be thought of as a type of activity if the identified faces
meet a threshold setting.

[0057] In step 408 a determination is made as the whether
an insertion area exists in the image where additional
content can be inserted without obstructing the first area of
interest. That is, in some embodiments a determination is
made as the whether there is an area in the image, referred
to herein as an insertion area, where additional content can
be inserted without obstructing a view of the first area of
interest. If such an insertion area exists, then in some
embodiments additional content, such as for example adver-
tisements, can be inserted into the insertion area, and such
additional content will not obstruct a view of the first area of
interest.

[0058] An example application of the method 400 will
now be described with reference being made to FIGS. 5A,
5B, 5C, and 5D. Specifically, FIG. 5A illustrates an image
502 that is analyzed. As illustrated the image 502 includes
several faces. In some embodiments, a crowd of faces may
be analyzed. One or more face recognition techniques or
face recognition technologies are used to identify one or
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more faces in the image 502. The identified faces have
several different sizes. Namely, there are some large faces
504, some small faces 514, and several faces 506, 508, 510,
and 512 having various sizes between the largest and small-
est faces.

[0059] In some embodiments, the next step is to designate
at least one of the identified faces as a first area of interest.
As mentioned above, in some embodiments, the designation
as a first area of interest means that this is an area that a
viewer would likely be interested in seeing, and so the area
should not be obstructed by the additional content that will
be inserted. In some embodiments, the size of the faces are
used to determine which of the identified faces should be
designated as the first area of interest. For example, it is
believed that a viewer would likely be more interested in
seeing the larger faces in the image than the smaller faces.
It is further believed that the larger faces were likely the
main subject matter that was intended to be captured in the
image. As such, designating the larger faces as the first area
of interest means that they will not be obstructed (or
covered) by the additional content, such as one or more
advertisements, that will be inserted.

[0060] Thus, in some embodiments the step of designating
at least one of the identified faces collectively as the first
area of interest includes the step of determining a size of
each of the identified faces. After the size of each of the
identified faces is determined, the identified faces that are to
be included in the first area of interest are then selected
based on the sizes of the identified faces.

[0061] In some embodiments, the process of selecting
faces based on the sizes of the identified faces may utilize a
threshold setting. Specifically, the optional threshold setting
can be set to define the size of the identified faces that will
be included in the first area of interest. In some embodi-
ments, the optional threshold setting can be used to select
faces for inclusion in the first area of interest based on
whether a face is a certain proportion to other faces. The
optional threshold setting may define the proportion, which
in some embodiments may be set by a user, or may be set by
an application, or may be set automatically, or may be set in
some other manner.

[0062] FIG. 5B illustrates an example of one embodiment
of the optional threshold setting. In this embodiment the
threshold setting represents a certain percentage of the
largest one of the identified faces. As such, the process of
selecting at least one of the identified faces to be included in
the first area of interest based on the sizes of the identified
faces may begin with identifying a largest one of the
identified faces. In the illustrated example, the largest one of
the identified faces is the face 504.

[0063] In some embodiments, the optional threshold set-
ting may be adjusted using a threshold slider 520. In this
example, the threshold slider 520 runs between 0% and
100% of the size of the largest face 504. As illustrated, in this
example, the threshold setting 522 is set to 70%. This means
that only the identified faces that are at least as large as 70%
of' the size of the largest face 504 will be included in the first
area of interest. Thus, in this example, the faces 504 and 506
will be included in the first area of interest, and the faces
508, 510, 512, and 514 will not be included in the first area
of interest. The faces 508, 510, 512, and 514 are not included
in the first area of interest because they are smaller than 70%
of the size of the largest face 504.
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[0064] Thus, in some embodiments, it is okay to place
additional content over the faces 508, 510, 512, and 514
because they are not included in the first area of interest.
That is, the cutoff is any face that is less than 70% of the size
of the largest face is okay for additional content placement.
[0065] Thus, in the illustrated example, the faces that are
selected to be included in the first area of interest are the
largest one of the identified faces (i.e. face 504) and only the
identified faces that are not smaller than a certain percentage
(i.e. 70%) of the largest one of the identified faces (i.e. face
506). Basically, if it is a face that meets the threshold, then
that is akin to the activity in a scene described above and it
should not be blocked by additional content, such as an
advertisement. But if a face does not meet the threshold, e.g.
maybe a face is only Y42 the size of the biggest face, then it
may be okay to open that space up for the insertion of
additional content, such as advertisement.

[0066] FIG. 5C illustrates the image 502 with the first area
of interest 524 identified. As illustrated, the faces 504 (two
of'them) and the faces 506 (four of them) are included in the
first area of interest 524. The example threshold setting 522
of 70% is also illustrated. As can be seen, none of the faces
508 (six of them), 510 (eight of them), 512 (nine of them),
and 514 (eleven of them) are included in the first area of
interest 524 because they are smaller than 70% of the size of
the largest face 504.

[0067] It should be well understood that the threshold
setting 522 may be set to any value. Namely, the threshold
setting 522 may be set to any value from 0% to 100%. For
example, if the threshold setting 522 is set to 50% instead of
70%, then according to FIG. 5B the faces 508 (six of them)
would also be included in the first area of interest 524. As
another example, if the threshold setting 522 is set to 100%
instead of 70%, then the only faces that would be included
in the first area of interest 524 would be the faces 504 (two
of them) since they are the same size, are the largest faces,
and are not smaller than 100% of the size of the largest one
of the identified faces.

[0068] It should also be well understood that the threshold
setting 522 may be based on any measure and does not have
to be a percentage. For example, the threshold setting 522
may be based on the diameter, radius, circumference, etc., of
the faces. Or, the threshold setting 522 may be based on any
other measure.

[0069] It should also be well understood that the threshold
setting 522 may be set and/or adjusted in a wide variety of
ways. In some embodiments, the threshold setting 522 may
be set and/or adjusted by a user. For example, the threshold
setting 522 may be set and/or adjusted manually by a user.
Thus, in the illustrated example the certain percentage of the
threshold setting 522 would be designated by a user. In some
embodiments, the threshold setting 522 may be set and/or
adjusted by an application, such as a software application.
For example, the threshold setting 522 may be set and/or
adjusted automatically by an application. The automatic
setting and/or adjusting of the threshold setting 522 may be
based on a wide variety of conditions, parameters, variable,
factors, etc.

[0070] Insomeembodiments, after the first area of interest
524 has been designated, a determination may be made as
the whether an insertion area exists in the image 502 where
additional content can be inserted without obstructing the
first area of interest 524. In some embodiments, any area on
the image 502 outside of the first area of interest 524 may
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comprise an insertion area. For example, in the illustrated
embodiment, any area on and around the faces 508, 510,
512, and 514 that does not cover or obstruct the view of any
portion of the first area of interest 524 may comprise an
insertion area.

[0071] In some embodiments, the next step is to insert
additional content into the insertion area. FIG. 5D illustrates
an example of the insertion of additional content into an
insertion area in the image 502. Specifically, in this example
the additional content comprises an advertisement 530 for
“Action! Sports Apparel”. The advertisement 530 is placed
over some of the faces 508, 510, 512, and 514 and does not
obstruct the view of any portion of the first area of interest
524. It should also be well understood that the additional
content may comprise any type of content and not just
advertisements.

[0072] In some scenarios an image might not include an
insertion area. For example, if the first area of interest is
large and takes up a large portion of the image, then a large
enough insertion area might not exist in the image. FIGS. 6A
and 6B illustrate such an example. Specifically, an image
602 is illustrated. Using the above described methods and
techniques, the image 602 is analyzed. Several faces 604,
606, 608, and 610 are identified using a face recognition
technique or face recognition technology.

[0073] In this particular image 602, the identified faces
604, 606, 608, and 610 do not differ much in size. Thus, if
a first area of interest is designated or defined based on the
size of the faces, it is possible that all the faces 604, 606,
608, and 610 could be included in the first area of interest.
In some embodiments, this possibility would depend on the
threshold setting. For example, in embodiments that use the
above-described optional threshold setting, if the threshold
setting is set to a value such as 50%, then all the faces 604,
606, 608, and 610 would be included in the first area of
interest. This is because all the faces 606, 608, and 610 are
at least as large as 50% of the size of the largest face 604.
That is, none of the identified faces are smaller than 50% of
the size of the largest face 604.

[0074] FIG. 6B illustrates the first area of interest 620 that
has been designated in the image 602 in this particular
example. As illustrated, all of the faces 604 (four of them),
606 (four of them), 608 (four of them), and 610 (four of
them) are included in the first area of interest 620. And as
illustrated, the first area of interest 620 takes up most of the
space in the image 602. As such, in this particular example
the image 602 does not include an insertion area. Thus, there
is no place to insert additional content, which means that
none of the faces will be covered up or obstructed by
additional content.

[0075] In the above examples, the size of the faces are
used to determine which of the identified faces should be
designated as the first area of interest. In some embodiments,
the amount of focus, or sharpness of the focus, of the faces
may alternatively or additionally be used to determine which
of the identified faces should be designated as the first area
of interest. As mentioned above, in some embodiments, the
designation as a first area of interest means that this is an
area that a viewer would likely be interested in seeing, and
so the area should not be obstructed by the additional content
that will be inserted. It is believed that a viewer would likely
be more interested in seeing the faces that are more in focus
than the faces that are less in focus. It is further believed that
the faces with sharper focus were likely the main subject

Oct. 29, 2020

matter that was intended to be captured in the image. As
such, designating the faces that are more in focus as the first
area of interest means that they will not be obstructed (or
covered) by the additional content, such as one or more
advertisements, that will be inserted. In some embodiments,
the optional threshold setting discussed above may be used
to set the amount of focus, or the sharpness of the focus, that
will qualify a face to be included in the first area of interest.
Thus, in some embodiments, if a face meets a threshold level
of being in focus, then that is akin to the activity in a scene
described above and it should not be blocked by additional
content, such as an advertisement. That is, in some embodi-
ments, faces that meet a threshold level of being in focus are
akin to activity in the scene.

[0076] In some embodiments the images 502 (FIG. 5A)
and 602 (FIG. 6A) may each comprise a still photograph or
picture. In some embodiments the images 502 and 602 may
each comprise one frame in a sequence of frames of content.
For example, the images 502 and 602 may each comprise
one frame of video type content. In such embodiments, a
sequence of frames of the content may be analyzed using the
techniques described above with respect to FIGS. 5A-5D.
[0077] For example, in such embodiments the step of
identifying one or more faces in the image may comprise
identifying one or more faces in a scene depicted by the
sequence of frames. And the step of determining whether an
insertion area exists in the image where additional content
can be inserted without obstructing the first area of interest
may comprise determining whether an insertion area exists
in the scene where additional content can be inserted without
obstructing the first area of interest.

[0078] Furthermore, in some embodiments if an insertion
area does exist in the scene depicted by the sequence of
frames, then an amount of time that the insertion area is
available when the sequence of frames is being played may
be determined. And in some embodiments, a size of the
insertion area may be determined.

[0079] Referring to FIG. 7, there is illustrated an example
of a method 700 that operates in accordance with another
embodiment of the present invention. In some embodiments,
the method 700 may also be used for determining the
location and timing of additional content, such as advertise-
ments, that is to be inserted into media.

[0080] The method 700 begins in step 702 in which a
sequence of frames of content is analyzed. Such content may
include any type of content, such as for example television
shows, movies, videos, web pages, games, etc., or any video
type content.

[0081] In step 704 a first areca of interest in a scene
depicted by the sequence of frames that should not be
obstructed from being viewed is identified. In some embodi-
ments, this identification may be made by identifying one or
more faces in the scene using a face recognition technique.
Namely, in some embodiments, the technique described
above of identifying faces in the scene may be used to
identify the first area of interest. In some embodiments, the
identification of the first area of interest may alternatively or
additionally be made by identifying areas in the scene
having activity. Namely, in some embodiments, the tech-
nique described above of identifying areas in the scene
having activity may be used to identify the first area of
interest. In some embodiments, the technique described
above of identifying areas in the scene having no activity
may be used to identify the first area of interest.
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[0082] In step 706 a determination is made as to whether
an insertion area exists in the scene where additional content
can be inserted without obstructing the first area of interest.
That is, similar to as described above, in some embodiments
a determination is made as the whether there is an area in the
scene, referred to herein as an insertion area, where addi-
tional content can be inserted without obstructing a view of
the first area of interest. If such an insertion area exists, then
in some embodiments additional content, such as for
example advertisements, can be inserted into the insertion
area, and such additional content will not obstruct a view of
the first area of interest.

[0083] In step 708 a determination is made as to whether
the insertion area can be divided into two or more regions
based on color. Namely, sometimes an insertion area is
identified that spans across two or more regions that gener-
ally have different colors. In such a scenario, in some
embodiments, it might be preferable to insert the additional
content into only one of those regions so that the additional
content does not cover or extend into two or more regions
that have substantially different colors. Therefore, in some
embodiments the insertion area is further analyzed and
subdivided or broken into one or more regions, sub-regions,
or categories based on the colors in the scene.

[0084] An example application of the method 700 will
now be described with reference being made to FIGS. 8A,
8B, 8C, 8D, 8E, 8F, 8G, and 8H. Specifically, FIG. 8A
illustrates a scene 802 that is depicted by a sequence of
frames of content. As illustrated the scene 802 includes
several faces 804 and 806. The scene 802 also includes a
green grassy hill 810 behind the faces, and a blue sky 812
above the hill.

[0085] In accordance with some embodiments, the
sequence of frames of content that depict the scene 802 are
analyzed. Specifically, a first area of interest in the scene 802
that should not be obstructed from being viewed is identi-
fied. As mentioned above, in some embodiments the tech-
nique described above of identifying faces in the scene may
be used to identify the first area of interest. Specifically, in
this example one or more face recognition techniques or face
recognition technologies are used to identify the one or more
faces 804 and 806 in the scene 802. Referring to FIG. 8B,
the result of the face recognition process is that the faces 804
and 806 are designated as a first area of interest 820.
[0086] Next, a determination is made as to whether an
insertion area exists in the scene 802 where additional
content can be inserted without obstructing the first area of
interest 820. The result of this determination is that the area
spanning the green grassy hill 810 and the blue sky 812 are
identified as an insertion area 822.

[0087] A determination is then made as to whether the
insertion area 822 can be divided into two or more regions
based on color. In this particular example, the insertion area
822 can be divided into two such regions. Namely, the area
of the green grassy hill 810 can form a first region of the
insertion area 822, and the area of blue sky 812 can form a
second region of the insertion area 822. The identification of
these two regions is based on color, namely, the green hill
810 and the blue sky 812. Thus, as illustrated the insertion
area 822 is divided into two regions based on color, namely
the area of the green grassy hill 810 forming a first region,
and the area of the blue sky 812 forming a second region.
[0088] It is believed that inserted additional content has a
better appearance if it does not overlap regions that have
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different colors. That is, in some embodiments it is believed
that the inserted additional content will have a better appear-
ance if it does not straddle sub-regions. For example, if the
inserted additional content is contained within one region,
then the color and appearance of the inserted additional
content can more easily be chosen such that it blends well
with the region. Namely, the additional content, such as
advertisements, can be selected so that the additional content
matches the artistic chromagraphic aspect of the sub-region.
[0089] Next, in some embodiments, additional content is
inserted into one of the two or more regions such that the
additional content is completely contained within the one of
the two or more regions. FIG. 8C illustrates the insertion of
additional content into the scene 802. Specifically, in this
example the additional content comprises an advertisement
830 for “Sky Blue Blueberries!” that has been inserted into
the second region comprising the area of the blue sky 812.
As illustrated, the advertisement 830 is completely con-
tained within the blue sky 812 region and does not extend
beyond that region.

[0090] In some embodiments, a buffer area may be main-
tained between the additional content and an edge of the one
of the two or more regions. That is, the additional content,
such as an advertisement, may be placed such that it stays
within a certain buffer area of that region. Such a buffer area
can provide an offset of a certain amount, such as for
example 0.25"; 0.5", 0.75", 1", etc., or any other amount. A
buffer area is a type of restricted area that keeps the
additional content from getting too close to the edges of the
region. For example, a buffer area helps keep an advertise-
ment from being too close to the edge of a region. Buffer
areas may be maintained between all sides of the additional
content and all edges of the region.

[0091] As illustrated in the present example, a buffer area
832 is maintained around the advertisement 830 so that it
does not get too close to the edge of the region. The buffer
area 832 may comprise any chosen, selected, predetermined,
variable, dynamic, etc., size or amount of space. The buffer
area 832 may comprise one value or setting for horizontal
edges of the region, and the same or different value or setting
for vertical edges of the region.

[0092] In some embodiments, the additional content is
selected at least partly based on the color of the one of the
two or more regions. For example, in the illustrated embodi-
ment the advertisement 830 is for “Sky Blue Blueberries!”.
Because the blue sky 812 region is blue in color, the
advertisement “Sky Blue Blueberries!” was chosen based on
the blue color because it is believed that it might provide an
effective advertisement. That is, the idea of blueberries on a
blue background might appeal to some consumers. Further-
more, in some embodiments, the advertisement 830 itself
could be blue in color, or have some blue color in it, or
include some shades of blue or other colors that go well with
blue. Such color choices are believed to help the advertise-
ment 830 blend or fit in well with the region and make the
advertisement look more natural in appearance.

[0093] FIG. 8D illustrates another example embodiment
where additional content is inserted into one of the two or
more regions such that the additional content is completely
contained within the one of the two or more regions.
Specifically, in this example the additional content com-
prises an advertisement 840 for “Best Brand Green Beans”
that has been inserted into the first region comprising the
area of the green grassy hill 810. As illustrated, the adver-
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tisement 840 is completely contained within the green
grassy hill 810 region and does not extend beyond that
region. Furthermore, as illustrated a buffer area 842 is
maintained around the advertisement 840 so that it does not
get too close to the edge of the region. As mentioned above,
the buffer area 842 may comprise any chosen, selected,
predetermined, variable, dynamic, etc., size or amount of
space. Furthermore, the buffer area 842 may comprise one
value or setting for horizontal edges of the region, and the
same or different value or setting for vertical edges of the
region.

[0094] In this example, the advertisement 840 is for “Best
Brand Green Beans”, which was selected at least partly
based on the green color of the region. Namely, because the
green grassy hill 810 region is green in color, the advertise-
ment “Best Brand Green Beans” was chosen based on the
green color because it is believed that it might provide an
effective advertisement. That is, the idea of green beans on
a green background might appeal to some consumers. Fur-
thermore, in some embodiments, the advertisement 840
itself could be green in color, or have some green color in it,
or include some shades of green or other colors that go well
with green. Such color choices are believed to help the
advertisement 840 blend or fit in well with the region and
make the advertisement look more natural in appearance.
[0095] As the camera moves around and the camera view
of the scene 802 changes, the sizes of the regions change as
well. One option is the keep the additional content fixed in
the region. Thus, in some embodiments, the additional
content is placed so that it is fixed in the one of the two or
more regions in the scene and is not allowed to move in the
scene. That is, the additional content is not allowed to float
or move when the camera view changes. FIG. 8E illustrates
an example of this feature for the scene 802. As illustrated
the camera view has moved to the left. The advertisement
840 is fixed or pinned to the green hillside 810, and when the
camera moves the advertisement 840 goes off screen. That
is, the advertisement 840 moves partially off the right side
of the screen because the advertisement 840 is fixed on the
green hill 810. Thus, in this embodiment the advertisement
840 is fixed and does not move with the camera view.

[0096] Another option for camera movement is to let the
additional content float so that it stays generally within the
buffer areas of the region. Thus, in some embodiments, the
additional content is placed so that it is allowed to move
within the one of the two or more regions in the scene. That
is, the additional content is allowed to float or move when
the camera view changes. FIG. 8F illustrates an example of
this feature for the scene 802. As illustrated the camera view
has moved to the left by about the same amount as in FIG.
8E. This time the advertisement 840 is still fully visible in
the scene because it has also moved, or floated, with the
camera movement. That is, in this embodiment the adver-
tisement 840 did not move off screen when the camera view
moved because the advertisement is allowed to move, or
float, with movements of the camera view.

[0097] Because in this embodiment the advertisement 840
is moving, such movement can also include, in some
embodiments, maintaining a desired buffer area 842
between the advertisement 840 and the edge of the green
grassy hill 810 region. A desired buffer area 842 can be
maintained around the entire advertisement 840 so that it
does not get too close to the edge of the region. In some
embodiments, the size of the buffer arca 842 is dynamically
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adjusted to accommodate movement of the advertisement
840 with movement of the camera view. For example, the
buffer area 842 may be adjusted so that the advertisement
840 stays generally within the center of the region, but this
is not required. As the camera moves, the advertisement 840
moves with the camera so that the advertisement 840 stays
on the hillside. The advertisement 840 may be kept centered
in the region or within the buffer area so that the viewer
continues to see it as the camera moves.

[0098] And yet another option for camera movement in
some embodiments is to initially fix the additional content,
and then let it float a little to catch up with the camera
movement. It is believed that this would get a viewer’s
attention, which could make an inserted advertisement more
effective.

[0099] As mentioned above, in some embodiments a buf-
fer area may be maintained all the way around an item of
additional content. For example, a buffer area may be
maintained between the additional content and horizontal
edges of the region, and a buffer area may be maintained
between the additional content and vertical edges of the
region. In some embodiments, the size of the buffer areas
may be set such that the additional content is centered within
the region. For example, the additional content may be
centered only vertically within the region, or centered only
horizontally within the region, or centered both vertically
and horizontally within the region. It should be well under-
stood, however, that such centering is not required. For
example, in some embodiments, the additional content may
be positioned closer to any desired edge or edges of the
region. Furthermore, in some embodiments, the region may
not be rectangular or square in shape. As such, buffer areas
may be maintained between the additional content and any
edges of a region having any shape.

[0100] FIGS. 8G and 8H illustrates an example of the use
of both horizontal and vertical buffer areas. Specifically, the
scene 802 includes the first area of interest 820, the insertion
area 822, the green grassy hill 810, and the blue sky 812 as
described above. However, in this example a brown tree 850
is located on the green grassy hill 810. The brown tree 850
overlaps both the first region that comprises the area of the
green grassy hill 810 and the second region that comprises
the area of the blue sky 812. The brown tree 850 has the
effect of dividing the first region that comprises the area of
the green grassy hill 810, and dividing the second region that
comprises the area of the blue sky 812. That is, the tree 850
has the effect of dividing the first region into two smaller
regions, and dividing the second region into two smaller
regions. The regions are divided because, as discussed
above, the regions are defined based on color. As such, the
brown tree 850 divides the green grassy hill 810, and the
brown tree 850 divides the blue sky 812.

[0101] FIG. 8H illustrates an advertisement 852 that has
been inserted into the now smaller first region comprising
the area of the green grassy hill 810. As illustrated, the
advertisement 852 is completely contained within this now
smaller region and does not extend beyond that region.
Furthermore, as illustrated, buffer areas are maintained all
the way around the advertisement 852. The buffer areas may
be used to control how close the advertisement 852 gets to
the edges of the region.

[0102] Specifically, in this embodiment a buffer arca 854
is maintained between the advertisement 852 and the verti-
cal edges of the region. In this example, the vertical edges
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of the region comprise the brown tree 850 on the left side,
and the right edge of the insertion area 822 on the right side.
A buffer area 856 is also maintained between the advertise-
ment 852 and the horizontal edges of the region. In this
example, the horizontal edges of the region comprise the top
of the green grassy hill 810 on the upper side, and the lower
edge of the insertion area 822 on the lower side.

[0103] Similar to as mentioned above, the buffer areas 854
and 856 may comprise any chosen, selected, predetermined,
variable, dynamic, etc., size or amount of space. In some
embodiments, the buffer areas 854 and 856 do not have to
have the same setting or value, and they can be controlled
together or separately. Furthermore, in some embodiments
the right and left components of the vertical buffer arca 854
do not have to have the same setting or value, and they can
be controlled together or separately. Similarly, in some
embodiments the upper and lower components of the hori-
zontal buffer area 856 do not have to have the same setting
or value, and they can be controlled together or separately.
In some embodiments, the buffer areas 854 and 856 are
controlled and/or set manually by a user. In some embodi-
ments, the buffer areas 854 and 856 are controlled and/or set
automatically by an application or program.

[0104] As described above, in some embodiments, addi-
tional content is inserted into one of the two or more regions
such that the additional content is completely contained
within the one of the two or more regions. It should be
understood, however, that this is not required by all embodi-
ments. Namely, in some embodiments, additional content
does not need to be completely contained within the one of
the two or more regions and is permitted to extend into,
straddle, and/or overlap two or more regions.

[0105] Therefore, there has been described above various
embodiments of methods that may be used for determining
the location and timing of additional content, such as adver-
tisements, that is to be inserted into media. For example, in
some embodiments someone may shoot a video, which
comprises a sequence of frames of content. A tool that
operates in accordance with one or more of the above
described methods may be used to analyze the video. In
some embodiments, a first area of interest is identified in one
frame or image in the video, or in a scene depicted by a
sequence of frames of the video. The first area of interest
may be identified using the face recognition techniques
described above, and/or by identifying areas in the scene
having activity as described above. In some embodiments,
the first area of interest comprises an area that will not be
obstructed from view, or blocked out, by the insertion of
additional content, such as one or more advertisements.
[0106] In some embodiments, after a first area of interest
has been identified, an insertion area is then identified in the
image or scene where additional content can be inserted
without obstructing the first area of interest. By inserting
additional content, such as an advertisement, into the inser-
tion area, the view of the first area of interest is not
obstructed or blocked by the additional content. Thus, in
some embodiments, an image or a scene in the video is
broken down into a first area of interest and an insertion area.
The insertion area is open for receiving inserted additional
content, such as one or more advertisements. In this way, the
additional content will not be inserted into areas having
faces that meet a certain threshold and/or that have activity.
Thus, in some embodiments, face recognition or detection
may be used to identify spaces where advertisements will
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not be inserted, which possibly opens up the rest of the
image or scene for one or more advertisements.

[0107] In some embodiments, the insertion area is further
analyzed to determine whether it can be divided into two or
more regions based on color. For example, the open spots in
the image or scene may be subdivided based on color to
create regions. In some embodiments, the additional content,
such as an advertisement, is placed so that it is completely
within one region and does not straddle across the different
regions. It is believed that such straddling across different
regions will make the additional content look sloppy. It is
further believed that the additional content, such as an
advertisement, will look more natural if it is placed neatly
within one color region. Thus, in some embodiments,
regions are defined based on color, and the additional
content, such as an advertisement, may be selected so that it
matches the color of the region to make it more aesthetically
pleasing.

[0108] The above described methods may be applied to
still photographs, pictures, and images, as well as to moving
picture type content, such as a sequence of frames of
content, such as in video type content, movies, television,
videos, etc. Furthermore, in some embodiments the above
described methods operate in real time. That is, for example
in some embodiments, an item of video content may be
played for a viewer, and while the content is playing and the
viewer is watching, one or more of the above described steps
of identifying a first area of interest, identifying an insertion
area, dividing the insertion are into regions, and inserting
additional content, may be performed in real time while the
viewer is watching the content play. Thus, for example in
some embodiments, the above described technique of using
face recognition to determine a first area of interest, deter-
mining an insertion area, dividing the insertion are into
regions, and then inserting additional content, may be per-
formed in real time while the viewer is watching the content
play.

[0109] In contrast, in some embodiments one or more of
the above described methods operate in non-real time. That
is, for example in some embodiments, one or more of the
above described steps of identifying a first area of interest,
identifying an insertion area, dividing the insertion are into
regions, and inserting additional content, may be performed
on an item of content before the content is played for a
viewer. Or, as another alternative, in some embodiments one
or some of the above described steps may be performed in
non-real time, and one or some of the steps may be per-
formed in real time. That is, for example in some embodi-
ments, the steps of identifying a first area of interest,
identifying an insertion area, and dividing the insertion area
into regions may be performed on an item of content before
the content is played for a viewer, and then the step of
inserting additional content, such as an advertisement, may
be performed on the content in real time while the viewer is
watching the content play. It should be understood that any
combination of steps may be performed in non-real time and
in real time.

[0110] In some embodiments, a user may play and view
the content using any type of processor based apparatus,
such as for example any one or more of a set-top box, cable
box, entertainment system, game console, computer, televi-
sion, etc. Any such devices may be connected to an external
display or have an integrated or built-in display. In some
embodiments, such a processor based apparatus may receive
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and play an item of content that has been, or will be,
processed and/or modified by one or more steps of the
above-described methods and techniques. For example, in
some embodiments, such a processor based apparatus may
receive and play an item of content that was previously
processed and/or modified by one or more steps of the
above-described methods and techniques. This comprises an
example where at least one or more of the above steps are
performed in non-real time since the item of content was
previously processed and/or modified by one or more steps
of the above-described methods and techniques. The previ-
ous processing and/or modifying may be performed by a
different processor based apparatus, which may comprise
any type of computer, server, workstation, mainframe com-
puter, central computer, etc., or may comprise any one or
more of a set-top box, cable box, entertainment system,
game console, computer, television, etc. Or, the previous
processing and/or modifying may be performed by the same
processor based apparatus.

[0111] As another example, in some embodiments, such a
processor based apparatus may receive, process, and play an
item of content. That is, the processor based apparatus
processes and/or modifies the item of content in real time
according to one or more steps of the above-described
methods and techniques. In such a scenario, in some
embodiments, the processing may occur in a viewer’s home,
office, or other location using any one or more of a set-top
box, cable box, entertainment system, game console, com-
puter, television, etc.

[0112] In some embodiments, a first portion or item of
content that has been, or will be, processed or modified using
the above described techniques, may be paired with a second
portion or item of content when played for one or more
viewers. For example, a first portion or item of content, in
which additional content, such as an advertisement, has been
inserted using the above described techniques, may be
paired with a second, or primary, portion or item of content,
and then the two portions of content are played sequentially
for one or more viewers.

[0113] . 9 illustrates an example of such pairing in accor-
dance with an embodiment of the present invention. Spe-
cifically, a time axis 902 is illustrated. A first portion or item
of content 904 is followed by a second portion or item of
content 906. The first portion or item of content 904 may
comprise a first sequence of frames of content, and the
second portion or item of content 906 may comprise a
second sequence of frames of content. In some embodi-
ments, the first portion or item of content 904 and the second
portion or item of content 906 may be part of the same item
of content, or they may be considered two separate items of
content. By way of example, the first portion or item of
content 904 and the second portion or item of content 906
may comprise one or more videos, movies, television pro-
grams, etc. In some embodiments, the second portion or item
of content 906 comprises an item of main primary content,
whereas the first portion or item of content 904 comprises a
generally shorter video.

[0114] As illustrated, the first portion or item of content
904 has been modified using the above described techniques
to insert additional content 908 therein. For example, in
some embodiments a first area of interest may have been
identified in the first portion or item of content 904, and then
an insertion area identified, and then the additional content
908 inserted therein. In some embodiments, the additional
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content 908 may comprise one or more advertisements.
When the portions of content 904 and 906 are played
sequentially, the first sequence of frames 904 plays and
displays the inserted additional content 908, and then the
second sequence of frames 906 plays. When played, the
portions of content 904 and 906 and the inserted additional
content 908 are displayed on a user’s display screen. An
example scenario of such an embodiment is a model where
a video having an advertisement inserted therein using the
above described technology is played before primary con-
tent, such as a movie, TV show, documentary, music video,
news program, etc.

[0115] Thus, in order for the user to view the second
portion or item of content 906 he or she must first view the
first portion or item of content 904, which includes viewing
the inserted additional content 908, which may comprise an
advertisement. That is, the user does not get access to the
second portion or item of content 906 until he or she first
views the first portion or item of content 904. In this way, an
advertisement in the form of the additional content 908 may
be played before the user gets access to the second portion
or item of content 906, which in some embodiments may
comprise an item of main primary content.

[0116] In some embodiments, the user is provided an
option during the playing of the first sequence of frames 904
to skip the inserted additional content 908. In some embodi-
ments, the skip option skips only the inserted additional
content 908 and then continues playing the remainder of the
first sequence of frames 904 before playing the second
sequence of frames 906. In some embodiments, the skip
option skips the inserted additional content 908 as well as
the remainder of the first sequence of frames 904, and then
begins playing again at the beginning of the second
sequence of frames 906. That is, the skip option skips
forward to the second sequence of frames 906. In either
embodiment, the skip option skips at least the inserted
additional content 908. Thus, skipping the inserted addi-
tional content 908 shall mean skipping only the inserted
additional content 908 and then continuing playing the
remainder of the first sequence of frames 904, and/or it shall
mean skipping forward to the second sequence of frames
906.

[0117] In some embodiments, the option to skip the
inserted additional content 908 is provided to the user after
an elapsed amount of time. Thus, the user is required to
watch the inserted additional content 908 for at least the
elapsed amount of time. An example scenario of such an
embodiment is a model where a video having an advertise-
ment inserted therein using the above described technology
is played before primary content, and where the user is
provided an option to skip the advertisement after an elapsed
amount of time. The elapsed amount of time may comprise
any amount of time.

[0118] In some embodiments, the option to skip the
inserted additional content 908 is provided to the user in
response to the user clicking on something on the user’s
screen. For example, in some embodiments the user may be
required to click on the inserted additional content 908 when
it is displayed in order to trigger the option to skip it. Or, in
some embodiments, the user may be required to click on
something else in order to trigger the option to skip the
inserted additional content 908. An example scenario of
such an embodiment is a model where a video having an
advertisement inserted therein using the above described
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technology is played before primary content, and where the
user is provided an option to skip the advertisement after
clicking on something, such as the advertisement as it is
displayed on the user’s screen. That is, the user clicks
somewhere to go directly into the primary content. The user
does not have to click on the advertisement, the user just has
to click somewhere.

[0119] In some embodiments, the first portion or item of
content 904 may be played while the second portion or item
of content 906 is being buffered. Furthermore, in some
embodiments the option to skip the inserted additional
content 908 is not provided to the user until the buffer for the
second portion or item of content 906 is at a suitable level.
Thus, if the user has slow bandwidth, he or she might not be
able to skip the additional content 908. That is, the entire
first portion or item of content 904 including the additional
content 908 might play before the buffer is at a suitable level
with the second portion or item of content 906. In contrast,
if the user has fast bandwidth, then he or she will probably
be able to skip the additional content 908 quicker.

[0120] Thus, in some embodiments, the option to skip the
inserted additional content 908 is delayed and is not pro-
vided to the user right away. For example, in some embodi-
ments, the option to skip the inserted additional content 908
is provided to the user based on the buffer state or the
buffering progress of the second portion or item of content
906, which may comprise the primary content. In some
embodiments, the option to skip the inserted additional
content 908 is provided to the user based on business
conditions or commercial conditions. For example, if the
inserted additional content 908 comprises an advertisement,
and the business conditions suggest that viewing of the
advertisement should be increased, then the delay in pro-
viding the option to skip the inserted additional content 908
could be increased in order to force the viewer to watch
more of the advertisement.

[0121] In some embodiments, the ability to adjust the
amount of delay in providing users with the option to skip
the inserted additional content 908 may help advertisers
measure how much advertising consumers will tolerate.
[0122] Insome embodiments, the additional content 908 is
instead inserted into the second portion or item of content
906 and not the first portion or item of content 904, with the
second portion or item of content 906 comprising the main
primary content. In some embodiments, the first portion or
item of content 904 may itself comprise a traditional adver-
tisement and still include an option to skip the portion 904.
If the user exercises such option to skip, then the second
portion or item of content 906 would play, which would
include playing the inserted additional content 908, which
may comprise an advertisement.

[0123] As mentioned above, in some embodiments one or
more of the above described steps of identifying a first area
of interest, identifying an insertion area, and inserting addi-
tional content may be performed in real time while a user is
watching the content play. In some embodiments this also
includes providing the option to skip in real time while a
user is watching the content play.

[0124] In some embodiments, one or more of such steps
may be performed in non-real time. For example, one or
more of the above described steps of identifying a first area
of interest, identifying an insertion area, and inserting addi-
tional content may be performed before the content is played
for a user. For example, a first sequence of frames may be
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played, wherein the first sequence of frames includes an
advertisement inserted into a scene depicted by at least some
of the frames in the first sequence of frames. Then, a second
sequence of frames may be played after the first sequence of
frames, and a skip option may also be provided. In some
embodiments, prior to the playing of the first and second
sequence of frames, the advertisement is inserted into the
scene in the first sequence of frames by a process that may
include identifying one or more faces in the scene using a
face recognition technique, designating at least one of the
identified faces collectively as a first area of interest, and
inserting the advertisement into an insertion area in the
scene that does not obstruct the first area of interest.
[0125] The methods and techniques described herein may
be utilized, implemented and/or run on many different types
of systems, computers, graphics workstations, televisions,
set-top boxes, cable boxes, entertainment systems, game
consoles, video game systems, DVD players, DVRs, media
players, home servers, video game consoles, and the like,
and any other type of processor based systems or appara-
tuses. Referring to FIG. 10, there is illustrated a system 1000
that may be used for any such implementations. One or more
components of the system 1000 may be used for implement-
ing any system mentioned above. However, the use of the
system 1000 or any portion thereof is certainly not required.
[0126] By way of example, the system 1000 may include,
but is not required to include, a central processing unit
(CPU) 1002, a graphics processing unit (GPU) 1004, digital
differential analysis (DDA) hardware 1006, a random access
memory (RAM) 1008, and a mass storage unit 1010, such as
a disk drive. The system 1000 may be coupled to, or
integrated with, a display 1012, such as for example any type
of display, including any of the types of displays mentioned
herein. The system 1000 comprises an example of a pro-
cessor based system and/or a processor based apparatus. Not
all of the illustrated components of the system 1000 are
required for such a processor based system and/or a proces-
sor based apparatus.

[0127] The CPU 1002 and/or GPU 1004 may be used to
execute or assist in executing the steps of the methods and
techniques described herein, and various program content,
images, videos, etc. may be rendered on the display 1012.
Removable storage media 1014 may optionally be used with
the mass storage unit 1010, which may be used for storing
code that implements the methods and techniques described
herein. However, any of the storage devices, such as the
RAM 1008 or mass storage unit 1010, may be used for
storing such code. Furthermore, any of the storage devices,
such as the RAM 1008 or mass storage unit 1010, may be
used for storing the database described above. Either all or
a portion of the system 1000 may be embodied in any type
of device, such as for example a computer, workstation,
television, video game console or system, or any other type
of device, including any type of device mentioned herein.
[0128] An input device (not shown) may also be included
and may comprise any type of input device or input tech-
nique or method. For example, the input device may com-
prise a game controller, game pad, joystick, mouse, wand, or
other input devices and/or input techniques. The input
device may be wireless or wired, e.g. it may be wirelessly
coupled to the system 1000 or comprise a wired connection.
[0129] The mass storage unit 1010 may include or com-
prise any type of computer readable storage or recording
medium or media. The computer readable storage or record-
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ing medium or media may be fixed in the mass storage unit
1010, or the mass storage unit 1010 may optionally include
removable storage media 1014, such as a digital video disk
(DVD), Blu-ray disc, compact disk (CD), USB storage
device, floppy disk, or other media. By way of example, the
mass storage unit 1010 may comprise a disk drive, a hard
disk drive, flash memory device, USB storage device, Blu-
ray disc drive, DVD drive, CD drive, floppy disk drive, etc.
The mass storage unit 1010 or removable storage media
1014 may be used for storing code or macros that implement
the methods and techniques described herein.

[0130] Thus, removable storage media 1014 may option-
ally be used with the mass storage unit 1010, which may be
used for storing program or computer code that implements
the methods and techniques described herein, such as pro-
gram code for running the above-described methods and
techniques. However, any of the storage devices, such as the
RAM 1008 or mass storage unit 1010, may be used for
storing such code. For example, any of such storage devices
may serve as a tangible non-transitory computer readable
storage medium for storing or embodying a computer pro-
gram or software application for causing a console, system,
computer, client, server, or other processor based apparatus
or system to execute or perform the steps of any of the
methods, code, and/or techniques described herein. Further-
more, any of the storage devices, such as the RAM 1008 or
mass storage unit 1010, may be used for storing any needed
database(s).

[0131] In some embodiments, one or more of the embodi-
ments, methods, approaches, and/or techniques described
above may be implemented in one or more computer pro-
grams or software applications executable by a processor
based apparatus or system. By way of example, such pro-
cessor based system may comprise the processor based
apparatus or system 1000, or a computer, entertainment
system, game console, graphics workstation, server, client,
portable device, pad-like device, etc. Such computer pro-
gram(s) may be used for executing various steps and/or
features of the above-described methods and/or techniques.
That is, the computer program(s) may be adapted to cause or
configure a processor based apparatus or system to execute
and achieve the functions described above. For example,
such computer program(s) may be used for implementing
any embodiment of the above-described methods, steps,
techniques, or features. As another example, such computer
program(s) may be used for implementing any type of tool
or similar utility that uses any one or more of the above
described embodiments, methods, approaches, and/or tech-
niques. In some embodiments, one or more such computer
programs may comprise a computer game, video game,
role-playing game (RPG), other computer simulation, or
system software such as an operating system, BIOS, macro,
or other utility. In some embodiments, program code mac-
ros, modules, loops, subroutines, calls, etc., within or with-
out the computer program(s) may be used for executing
various steps and/or features of the above-described meth-
ods and/or techniques. In some embodiments, the computer
program(s) may be stored or embodied on a computer
readable storage or recording medium or media, such as any
of the computer readable storage or recording medium or
media described herein.

[0132] Therefore, in some embodiments the present inven-
tion provides a computer program product comprising a
medium for embodying a computer program for input to a
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computer and a computer program embodied in the medium
for causing the computer to perform or execute steps com-
prising any one or more of the steps involved in any one or
more of the embodiments, methods, approaches, and/or
techniques described herein. For example, in some embodi-
ments the present invention provides one or more non-
transitory computer readable storage mediums storing one or
more computer programs adapted to cause a processor based
apparatus or system to execute steps comprising: analyzing
an image; identifying one or more faces in the image using
a face recognition technique; designating at least one of the
identified faces collectively as a first area of interest; and
determining whether an insertion area exists in the image
where additional content can be inserted without obstructing
the first area of interest.

[0133] In some embodiments the present invention pro-
vides one or more non-transitory computer readable storage
mediums storing one or more computer programs adapted to
cause a processor based system to execute steps comprising:
analyzing a sequence of frames of content; identifying a first
area of interest in a scene depicted by the sequence of frames
that should not be obstructed from being viewed; determin-
ing whether an insertion area exists in the scene where
additional content can be inserted without obstructing the
first area of interest; and determining whether the insertion
area can be divided into two or more regions based on color.

[0134] In some embodiments the present invention pro-
vides one or more non-transitory computer readable storage
mediums storing one or more computer programs adapted to
cause a processor based system to execute steps comprising:
analyzing a first sequence of frames of content; identifying
one or more faces in a scene depicted by the first sequence
of frames using a face recognition technique; designating at
least one of the identified faces collectively as a first area of
interest; and determining whether an insertion area exists in
the scene where additional content can be inserted without
obstructing the first area of interest.

[0135] In some embodiments the present invention pro-
vides one or more non-transitory computer readable storage
mediums storing one or more computer programs adapted to
cause a processor based system to execute steps comprising:
playing a first sequence of frames, wherein the first sequence
of frames includes an advertisement inserted into a scene
depicted by at least some of the frames in the first sequence
of frames; and playing a second sequence of frames after the
first sequence of frames; wherein the advertisement was
inserted into the scene in the first sequence of frames by a
process that includes, identifying one or more faces in the
scene using a face recognition technique; designating at least
one of the identified faces collectively as a first area of
interest; and inserting the advertisement into an insertion
area in the scene that does not obstruct the first area of
interest.

[0136] In some embodiments the present invention pro-
vides a processor based system or a processor based appa-
ratus that is configured to execute steps comprising any one
or more steps of the above-described methods, approaches,
and/or techniques. For example, in some embodiments the
present invention provides a processor based apparatus that
is configured to execute steps comprising: analyzing an
image; identifying one or more faces in the image using a
face recognition technique; designating at least one of the
identified faces collectively as a first area of interest; and
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determining whether an insertion area exists in the image
where additional content can be inserted without obstructing
the first area of interest.

[0137] In some embodiments the present invention pro-
vides a processor based apparatus that is configured to
execute steps comprising: analyzing a sequence of frames of
content; identifying a first area of interest in a scene depicted
by the sequence of frames that should not be obstructed from
being viewed; determining whether an insertion area exists
in the scene where additional content can be inserted without
obstructing the first area of interest; and determining
whether the insertion area can be divided into two or more
regions based on color.

[0138] In some embodiments the present invention pro-
vides a processor based apparatus that is configured to
execute steps comprising: analyzing a first sequence of
frames of content; identifying one or more faces in a scene
depicted by the first sequence of frames using a face
recognition technique; designating at least one of the iden-
tified faces collectively as a first area of interest; and
determining whether an insertion area exists in the scene
where additional content can be inserted without obstructing
the first area of interest.

[0139] While the invention herein disclosed has been
described by means of specific embodiments and applica-
tions thereof, numerous modifications and variations could
be made thereto by those skilled in the art without departing
from the scope of the invention set forth in the claims.

1-26. (canceled)

27. A method, comprising:

analyzing an image;

identifying one or more faces in the image;

designating at least one of the identified faces collectively

as a first area of interest based on a prominence of the
identified faces; and

determining whether an insertion area exists in the image

where additional content can be inserted without
obstructing the first area of interest.

28. The method of claim 27, wherein the designating at
least one of the identified faces collectively as a first area of
interest based on a prominence of the identified faces
comprises:

using an adjustable threshold setting associated with the

prominence of the identified faces to define which of
the identified faces should be included in the first area
of interest.

29. The method of claim 27, wherein the designating at
least one of the identified faces collectively as a first area of
interest based on a prominence of the identified faces
comprises:

determining a sharpness of a focus of each of the identi-

fied faces; and

using the sharpness of the focuses of the identified faces

as at least part of determining which of the identified
faces should be included in the first area of interest.

30. The method of claim 29, wherein the using the
sharpness of the focuses of the identified faces as at least part
of determining which of the identified faces should be
included in the first area of interest comprises:

using an adjustable threshold setting associated with the

focus of the identified faces to set the sharpness of the
focus that will qualify a face to be included in the first
area of interest.

Oct. 29, 2020

31. The method of claim 27, wherein the designating at
least one of the identified faces collectively as a first area of
interest based on a prominence of the identified faces
comprises:

determining a size of each of the identified faces; and

using the size of each of the identified faces as at least part

of determining which of the identified faces should be
included in the first area of interest.

32. The method of claim 31, wherein the using the size of
each of the identified faces as at least part of determining
which of the identified faces should be included in the first
area of interest comprises:

using an adjustable threshold setting associated with the

size of the identified faces to define the size of the
identified faces that will be included in the first area of
interest.

33. The method of claim 32, wherein the adjustable
threshold setting associated with the size of the identified
faces defines the size of the identified faces that will be
included in the first area of interest based on whether a face
is a certain proportion to another face.

34. The method of claim 32, wherein the adjustable
threshold setting associated with the size of the identified
faces represents a certain percentage of a largest one of the
identified faces.

35. The method of claim 27, further comprising:

inserting the additional content into the insertion area.

36. The method of claim 27, further comprising:

determining whether the insertion area includes two or

more regions within the insertion area that generally
have different colors; and

dividing the insertion area into the two or more regions

that generally have different colors;

37. The method of claim 36, further comprising:

inserting the additional content into one of the two or

more regions that generally have different colors such
that the additional content is completely contained
within the one of the two or more regions.

38. The method of claim 37, wherein a color and appear-
ance of the inserted additional content are chosen such that
it blends well with the one of the two or more regions.

39. A system, comprising:

a storage medium configured for storing content; and

a processor based apparatus that is configured to execute

steps comprising,

analyzing an image;

identifying one or more faces in the image;

designating at least one of the identified faces collec-
tively as a first area of interest based on a prominence
of the identified faces; and

determining whether an insertion area exists in the
image where additional content can be inserted with-
out obstructing the first area of interest.

40. The system of claim 39, wherein the designating at
least one of the identified faces collectively as a first area of
interest based on a prominence of the identified faces
comprises:

using an adjustable threshold setting associated with the

prominence of the identified faces to define which of
the identified faces should be included in the first area
of interest.
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41. The system of claim 39, wherein the designating at
least one of the identified faces collectively as a first area of
interest based on a prominence of the identified faces
comprises:

determining a sharpness of a focus of each of the identi-

fied faces; and

using the sharpness of the focuses of the identified faces

as at least part of determining which of the identified
faces should be included in the first area of interest.

42. The system of claim 41, wherein the using the
sharpness of the focuses of the identified faces as at least part
of determining which of the identified faces should be
included in the first area of interest comprises:

using an adjustable threshold setting associated with the

focus of the identified faces to set the sharpness of the
focus that will qualify a face to be included in the first
area of interest.

43. The system of claim 39, wherein the designating at
least one of the identified faces collectively as a first area of
interest based on a prominence of the identified faces
comprises:

determining a size of each of the identified faces; and

using the size of each of the identified faces as at least part

of determining which of the identified faces should be
included in the first area of interest.

44. The system of claim 43, wherein the using the size of
each of the identified faces as at least part of determining
which of the identified faces should be included in the first
area of interest comprises:

using an adjustable threshold setting associated with the

size of the identified faces to define the size of the
identified faces that will be included in the first area of
interest.

45. The system of claim 44, wherein the adjustable
threshold setting associated with the size of the identified
faces defines the size of the identified faces that will be
included in the first area of interest based on whether a face
is a certain proportion to another face.

46. The system of claim 44, wherein the adjustable
threshold setting associated with the size of the identified
faces represents a certain percentage of a largest one of the
identified faces.

47. A non-transitory computer readable storage medium
storing one or more computer programs adapted to cause a
processor based system to execute steps comprising:

analyzing an image;

identifying one or more faces in the image;

designating at least one of the identified faces collectively

as a first area of interest based on a prominence of the
identified faces; and

determining whether an insertion area exists in the image

where additional content can be inserted without
obstructing the first area of interest.

48. The non-transitory computer readable storage medium
of claim 47, wherein the designating at least one of the
identified faces collectively as a first area of interest based
on a prominence of the identified faces comprises:

using an adjustable threshold setting associated with the

prominence of the identified faces to define which of
the identified faces should be included in the first area
of interest.
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49. The non-transitory computer readable storage medium
of claim 47, wherein the designating at least one of the
identified faces collectively as a first area of interest based
on a prominence of the identified faces comprises:

determining a sharpness of a focus of each of the identi-

fied faces; and

using the sharpness of the focuses of the identified faces

as at least part of determining which of the identified
faces should be included in the first area of interest.

50. The non-transitory computer readable storage medium
of claim 49, wherein the using the sharpness of the focuses
of the identified faces as at least part of determining which
of the identified faces should be included in the first area of
interest comprises:

using an adjustable threshold setting associated with the

focus of the identified faces to set the sharpness of the
focus that will qualify a face to be included in the first
area of interest.

51. The non-transitory computer readable storage medium
of claim 47, wherein the designating at least one of the
identified faces collectively as a first area of interest based
on a prominence of the identified faces comprises:

determining a size of each of the identified faces; and

using the size of each of the identified faces as at least part
of determining which of the identified faces should be
included in the first area of interest.

52. The non-transitory computer readable storage medium
of claim 51, wherein the using the size of each of the
identified faces as at least part of determining which of the
identified faces should be included in the first area of interest
comprises:

using an adjustable threshold setting associated with the

size of the identified faces to define the size of the
identified faces that will be included in the first area of
interest.

53. The non-transitory computer readable storage medium
of claim 47, wherein the one or more computer programs are
further adapted to cause the processor based system to
execute steps comprising:

inserting the additional content into the insertion area.

54. The non-transitory computer readable storage medium
of claim 47, wherein the one or more computer programs are
further adapted to cause the processor based system to
execute steps comprising:

determining whether the insertion area includes two or

more regions within the insertion area that generally
have different colors; and

dividing the insertion area into the two or more regions

that generally have different colors;

55. The non-transitory computer readable storage medium
of claim 54, wherein the one or more computer programs are
further adapted to cause the processor based system to
execute steps comprising:

inserting the additional content into one of the two or

more regions that generally have different colors such
that the additional content is completely contained
within the one of the two or more regions.

56. The non-transitory computer readable storage medium
of claim 55, wherein a color and appearance of the inserted
additional content are chosen such that it blends well with
the one of the two or more regions.
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