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Description

BACKGROUND

[0001] This description relates to representing graph-
ics such as images, text and user interfaces in multi-view
scenes.
[0002] In the ever-expanding field of presenting three-
dimensional (3D) imagery on two-dimensional screens,
such as in movie theaters (e.g., IMAX 3D movie theaters)
and broadcast programming (e.g., 3D television over dig-
ital terrestrial or cable systems), multiple images (e.g.,
stereoscopic images) of a scene are often produced for
the human eye to perceive depth. For example, by simul-
taneously presenting images of left and right eye views,
depth may be simulated by using various separation
techniques such as color filters, polarizing filters, time-
based shutters, etc. While such separation techniques
provide depth perception, superimposing graphics and
imagery not complying with the human perception of 3D
scenes may degrade or even ruin the observer’s viewing
experience.
[0003] US 2010/0188572 relates to a system for pro-
viding closed captioning in 3D imagery that. US
2009/0041336 describes a stereo matching system us-
ing a sum of edge differences disparity estimation meth-
od utilising edge information.

SUMMARY

[0004] The systems and techniques described here re-
late to determining locations for positioning graphical el-
ements into previously defined three-dimensional
scenes while preserving viewer depth perception.
[0005] In one aspect, a computer-implemented meth-
od includes identifying a focal plane associated with a
predefined three-dimensional scene from a set of two or
more two-dimensional representations of the predefined
three dimensional scene, wherein the focal plane repre-
sents a focal distance of an image capture device used
in capturing the three-dimensional scene, and the focal
plane is identified by identifying high spatial frequency
components in each of the two or more two-dimensional
representations and identifying a location for a graphical
element in a predefined three-dimensional scene based
on representations of an object in the two or more two-
dimensional representations wherein at least a first por-
tion of the object is represented by the identified high
spatial frequency components. The method also includes
producing a modified set of two or more two-dimensional
representations of the predefined three-dimensional
scene, wherein the modified set includes the graphical
element, and the individual two-dimensional representa-
tions in the modified set are configured such that the
graphical element appears at a depth corresponding to
the first portion of the object.
[0006] Implementations may include any or all of the
following features. The method may also include deter-

mining the depth information from the two or more differ-
ent representations of the predefined three-dimensional
scene. Determining the depth information may include
filtering the two or more different two-dimensional repre-
sentations of the predefined three-dimensional scene.
Determining the depth information may also include com-
paring the filtered two or more different two-dimensional
representations of the predefined three-dimensional
scene. Filtering the two or more different two-dimensional
representations may include identifying edges of content.
Filtering may include high pass filtering to identify high
spatial frequency features represented in the two or more
different two-dimensional representations. The two or
more different two-dimensional representations may rep-
resent different views of the predefined three-dimension-
al scene. Determining the depth information may include
calculating the parallax between the two or more different
two-dimensional representations. Producing the two dif-
ferent representations may include representing the
graphical element with two or more different two-dimen-
sional views. The graphical element may represent a ge-
ometrical object, a portion of a user interface, an image
and text. The depth information may be determined from
compressed video data.
[0007] In another aspect, a computing device includes
a memory for storing instructions and a processor. The
processor is configured to execute the instructions to
identify a focal plane associated with a predefined three-
dimensional scene from a set of two or more two-dimen-
sional representations of the predefined three dimen-
sional scene, wherein the focal plane represents a focal
distance of an image capture device used in capturing
the three-dimensional scene, and the focal plane is iden-
tified by identifying high spatial frequency components
in each of the two or more two-dimensional representa-
tions and identify a location for a graphical element in a
predefined three-dimensional scene based on represen-
tations of an object in the two or more two-dimensional
representations wherein at least a first portion of the ob-
ject is represented by the identified high spatial frequency
components. The processor is also configured to pro-
duce a modified set of two or more two-dimensional rep-
resentations of the predefined three-dimensional scene,
wherein the modified set includes the graphical element,
and the individual two-dimensional representations in the
modified set are configured such that the graphical ele-
ment appears at a depth corresponding to the first portion
of the object.
[0008] Implementations may include any or all of the
following features. The processor may be further config-
ured to determine the depth information from the two or
more different representations of the predefined three-
dimensional scene. To determine the depth information,
the processor may be configured to filter the two or more
different two-dimensional representations of the prede-
fined three-dimensional scene. Further, to determine the
depth information, the processor may be configured to
compare the filtered two or more different two-dimension-
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al representations of the predefined three-dimensional
scene. To filter the two or more different two-dimensional
representations, the processor may be configured to
identify edges of content. To filter, the processor may
also be configured to high pass filter to identify high spa-
tial frequency features represented in the two or more
different two-dimensional representations. The two or
more different two-dimensional representations may rep-
resent different views of the predefined three-dimension-
al scene. To determine the depth information, the proc-
essor may be configured to calculate the parallax be-
tween the two or more different two-dimensional repre-
sentations. To produce the two different representations,
the processor may be configured to represent the graph-
ical element with two or more different two-dimensional
views. The graphical element may represent at least one
of a geometrical object, a portion of a user interface, an
image and text. The depth information may be deter-
mined from compressed video data.
[0009] In still another aspect, one or more computer
readable media storing instructions that are executable
by a processing device, and upon such execution cause
the processing device to perform operations of the com-
puter-implemented method described above.
[0010] Implementations may include any or all of the
following features. The operations may also include de-
termining the depth information from the two or more dif-
ferent representations of the predefined three-dimen-
sional scene. Determining the depth information may in-
clude filtering the two or more different two-dimensional
representations of the predefined three-dimensional
scene. Determining the depth information may also in-
clude comparing the filtered two or more different two-
dimensional representations of the predefined three-di-
mensional scene. Filtering the two or more different two-
dimensional representations may include identifying
edges of content. Filtering may include high pass filtering
to identify high spatial frequency features represented in
the two or more different two-dimensional representa-
tions. The two or more different two-dimensional repre-
sentations may represent different views of the prede-
fined three-dimensional scene. Determining the depth in-
formation may include calculating the parallax between
the two or more different two-dimensional representa-
tions. Producing the two different representations may
include representing the graphical element with two or
more different two-dimensional views. The graphical el-
ement may represent a geometrical object, a portion of
a user interface, an image and text. The depth information
may be determined from compressed video data.
[0011] These and other aspects and features and var-
ious combinations of them may be expressed as meth-
ods, apparatus, systems, means for performing func-
tions, program products, and in other ways.
[0012] Other features and advantages will be apparent
from the description and the claims.

DESCRIPTION OF DRAWINGS

[0013]

FIGs. 1 and 2 illustrate stereoscopic images of a
three-dimensional scene.

FIG. 3 illustrates processing of images to identify fo-
cal planes.

FIG. 4 illustrates spatial differences between two
views of a three-dimensional scene.

FIG. 5 illustrates positioning views in a stereoscopic
image to provide depth perception.

FIG. 6 is an example flow chart of operations for po-
sitioning a graphical element in a stereoscopic im-
age.

FIG. 7 is a block diagram of computing devices and
systems.

DETAILED DESCRIPTION

[0014] Referring to FIG. 1, an exemplary two-dimen-
sional (2D) stereoscopic image of a three-dimensional
(3D) scene is presented. In particular, an image of the
moon is illustrated in the foreground of a stereoscopic
image 100 and a blanket of stars is represented in the
background. To provide depth perception for the viewer
(and simulate the 3D scene), the stereoscopic image 100
includes two different views of the scene (e.g., one view
from a right eye perspective and another view from a left
eye perspective). Typically the two views are superim-
posed onto a surface (e.g., a movie screen, piece of pa-
per, computer display, etc.) and based upon the slight
differences between the views, depth is perceived by the
observer. In general, when viewing such multiple views
of a 3D scene, the visual information observed by each
eye is independently perceived and binocular vision is
established to provide 3D depth perception for the view-
er. In such stereoscopic images, techniques are used to
separate the two views for reception by the appropriate
eye of the observer. For example, color filters, polarizing
filters (e.g., often used in movie theaters) and time-based
shutters, to name a few, may be used for separating the
two views such that the images received by the visual
system of the observer differ for each eye and create an
illusion of seeing the image in 3D space. In this illustra-
tion, left and right eye views of the starry background are
noticeable by two representations 102, 104 of a particu-
larly large star.
[0015] While these two views (e.g., that provide binoc-
ular vision) enable a substantially true 3D presentation,
additional elements may need to be added to enhance
the viewing experience. For example, additional graphi-
cal content (e.g., text, images, user interfaces etc.) may
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be incorporated into the scene to assist the viewer. Often
such additional content is incorporated after the stereo-
scopic views for a natural 3D scene have been produced.
Such post-production content additions may degrade the
viewing experience, particularly if the added content is
simply overlaid on previously defined stereoscopic views
of a 3D scene. For example, a string of plain text rendered
on a 3D television screen could have its depth perceived
by a human observer as located exactly on the TV screen
surface and may appear to be positioned behind another
opaque object of the 3D scene, which may render the
text unreadable and would disrupt the 3D perception of
an observer. In general, when overlaying graphical con-
tent over previously defined 3D scenes, other factors
such as linear perspective, relative object size and loca-
tion, occlusion and motion parallax may effect depth as
perceived by the human visual system and should be
taken into account.
[0016] Some conventional 3D systems incorporate ad-
ditional content into previously produced stereoscopic
views of a 3D scene by almost always positioning the
new content (e.g., text, images, user interfaces) at the
foreground of the multi-view 3D image. As such, the ob-
server may need to constantly shift the focal plane of his
eyes between the foreground (where the text is located)
and portions of the scene (provided by the stereoscopic
views) at which the 3D content is perceived. Such focus-
ing and refocusing can become particularly distracting
and even cause eye fatigue (from strain on the viewer’s
eyes) that diminishes the quality of the 3D viewing expe-
rience.
[0017] In this illustrated example, two words 106, 108
(i.e., "Background" and "Foreground") are overlaid upon
the views included in the stereoscopic image 100. Simply
placed on the plane of the image, each of the words would
not be perceived at a depth corresponding to related con-
tent included in the image 100. For example, based upon
the two different views included in the stereoscopic image
100, the stars appear sunken into image while the moon
appears to project forward out of the image. By overlaying
the text, neither of the words 106, 108 appear to be lo-
cated at the depth of the stars or the moon. To the right
of the stereoscopic image 100, a depth chart 110 repre-
sents the perceived depths of the content included in the
scene. From a viewer’s perspective (represented with a
symbolic eye 112), the moon is perceived as being on a
plane 114 that is forward to a plane 116 that represents
the plane upon which the views are projected (e.g., the
plane of the page). Based upon the perceived depth pro-
vided by the stereoscopic image 100, another plane 118
defines the depth that the stars appear compared to the
plane 114 of the moon. As such, the viewer perceives
the moon as being located closer and the stars farther
back. Since the words 106, 108 overlay the surface upon
which the image is projected, they are not perceived at
the depth of the moon (at plane 114) or the stars (at plane
110). As such, the viewer needs to adjust his eye to focus
on the plane 116 to read either of the words, which can

cause fatigue and degrade the viewing experience. Fur-
ther, due to its location, the word 108 may appear as
being obscured by the representation of the moon. So,
along with positioning the text at a location that may
cause focusing issues for the viewer, the additional tex-
tual content may break the 3D viewing experience of a
human observer and may not be clearly legible in the
stereoscopic image.
[0018] To reduce the distracting effects and potential
viewer eye fatigue, one or more techniques may be im-
plemented to determine the location and depth of graph-
ical elements being introduced in a previously defined
stereoscopic image of a 3D scene. For example, text
(e.g., a label, closed caption text, etc.) may be processed
such that the text is perceived at a depth that is approx-
imately equivalent to corresponding objects already rep-
resented in the stereoscopic image. Referring to the
scene illustrated in FIG. 1, the words 106, 108 may be
processed such that they are positioned to be perceived
at equivalent depths of the associated graphics (e.g., the
word "Background" 106 may be positioned at the plane
118 of the stars and the word "Foreground" 106 may be
perceived at the depth of the plan 114 at which the moon
is perceived).
[0019] Referring to FIG. 2, the introduced text (e.g.,
the words 106, 108 shown in FIG. 1) is processed to
respectively position each word at a perceived depth that
is equivalent with an associated graphic. In this particular
example, the word "background" is positioned at the
depth of the plane 118 at which stars are perceived by
the viewer 112 (as represented in a depth chart 200). In
a similar manner, the word "foreground" is positioned at
the depth of the plane 114 that represents the perceived
depth of the graphic of the moon. As such, the viewer
112 does not need to substantially adjust his eyes to fo-
cus upon the text and the associated image at the per-
ceived depth. Along with providing a more pleasant view-
ing experience, eye strain may be reduced along with
visual distractions.
[0020] One or more techniques may be implemented
to position such graphical elements (e.g., the words
"background" and "foreground") at perceived depths as-
sociated with a previously defined stereoscopic image of
a 3D scene. For example, left and right eye perspective
views for each word may be produced and appropriately
positioned on the stereoscopic image of the 3D scene.
In this particular example, a stereoscopic image 202 of
the 3D scene includes left and right eye perspective
graphical representations 204, 206 of the word "Back-
ground" that are positioned for being perceived at the
appropriate depth (e.g., represented with plane 118) of
the starry sky. Similarly, graphical representations 208,
210 are produced and positioned in the stereoscopic im-
age 200 such that the word "Foreground" is perceived
by the viewer 112 as being at a depth (e.g., represented
with the plane 114) equivalent to the graphic of the moon.
To position such graphical elements within such a ster-
eoscopic image, depth information associated with the
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3D scene is needed. One or more techniques may be
used for determining such information from multi-view
data (representing the left and right eye views of a scene).
For example, the apparent displacement or difference
between the stereoscopic views, often referred to as par-
allax, may be determined to provide depth information.
Prior to calculating depth information from the parallax
between the views, the multiple views may need to be
processed to identify their respective focal planes. For
example, sharply focused portions of an image (e.g., high
spatial frequency components or edges) may be identi-
fied using one or more techniques (e.g., high pass filters,
analyzing discrete cosine transforms (DCT) coefficients
of compressed imagery). Such depth information may
also be determined during production of stereoscopic im-
ages and may be provided with the content (e.g., video)
such that additional processing by the receiver may not
be needed.
[0021] Referring to FIG. 3, prior to determining the dif-
ference between stereoscopic views (e.g., a left eye view
and a right eye view) of a 3D scene, the focal planes of
the views may be identified through one or more process-
ing techniques. Similar to the human eye, which has a
relatively shallow depth of field and may generally only
focus on one area (or a focal plane) at a particular time
instance, a camera lens adjusted for a wide aperture may
cause one particular area of a scene to appear sharp and
in focus while the remaining parts of the scene will be
blurred. This technique is often and deliberately used in
films and photography to capture a viewer’s attention on
a particular subject in the image frame. By determining
the focal plane of different elements in each of a pair of
multi-view images (such as left and right eye views pro-
vided by a stereoscopic image) appropriate content may
be identified for calculating parallax. For example, image
300 presents a picture of three objects with one object
(a horizontally positioned bottle) in the foreground that is
in focus. Quite differently, an image 302 contains equiv-
alent content, however the focal plane has shifted to the
background of the image. For example, the horizontally
positioned bottle (in the foreground) appears blurred and
the vertically positioned bottle and gear (in the back-
ground) appear to be in focus.
[0022] To appropriately identify content being focused
upon (and in the focal plane), one or more processing
techniques may be implemented. For example, an image
may be filtered and evaluated in one or more domains
(e.g., the spatial domain, frequency domain, etc.) to re-
veal detail of image portions (e.g., sharp transitions such
as object edges) that are in the focal plane. In the illus-
trated example, a filter (e.g., a high pass filter) is applied
to the images 300, 302 to respectively produce filtered
images 304, 306. By applying the filter, portions of the
images containing relatively high spatial frequency con-
tent are detected and included in the corresponding fil-
tered image. As such, the edges of objects in focus are
mapped into the filtered images. Filtered image 304,
which has a gradient applied by a filter for visualization,

predominately presents the edges of the horizontally po-
sitioned bottle in the foreground of the image. Similarly,
filtered image 306, which is also processed by an equiv-
alent type of filter, predominately presents edges of the
objects in focus from the image (e.g., the vertically posi-
tioned bottle and the gear).
[0023] While filtering techniques such as high pass fil-
tering may be used to attain the spatial frequency infor-
mation, other techniques may also be implemented. For
example, spatial information can be obtained by evalu-
ating compressed image data. Processed data by apply-
ing compression techniques such as those used by the
Joint Photographic Experts Group (JPEG) standard, high
definition video encoding (e.g., H.264/MPEG-4 AVC
standards) etc. may be used as a source of spatial fre-
quency information. Such lossy compression schemes
generally convert images from the spatial to the frequen-
cy domain for determining the amount of image content
that may be eliminated without significantly degrading
image quality. Compressed, the image data is encoded
and stored in the frequency domain. As such, the stored
data may be retrieved to analyze and identify spatial fre-
quency information without needing to apply one or more
filters or other types of filtering operations.
[0024] Similar to the images 300, 302 processed in the
figure, the multiple views of a stereoscopic image may
be processed to determine objects in focus (e.g., with
sharp transitions such as edges) and the corresponding
focal plane of the views. From these processed views,
the apparent displacement (e.g., parallax) of one or more
objects included in views can be estimated. For example,
the left and right eye views of a stereoscopic image may
each be independently processed (e.g., high passed fil-
tered) to identify the locations of edges of objects in focus
included in the views. By simultaneously comparing the
two filtered views, parallax values may be estimated by
evaluating the displacement of corresponding edges of
equivalent objects to produce depth information associ-
ated with the stereoscopic image. From the depth infor-
mation, the appropriate location for positioning a graph-
ical element (e.g., text, image, user interface, etc.) on a
focal plane may be determined. Additionally, the relative
depth of field of the focal plane may be determined.
[0025] Referring to FIG. 4, two images are presented
that each represent a wire-framed object from two views.
In particular, an image 400 illustrates the view of the wire-
framed object as perceived from a left eye view while
another image 402 provides the view of the object as
perceived from an observer’s right eye. Due to the nature
of the wire-frame representation, each image could be
considered as a filtered version (e.g., high pass filtered)
of a corresponding view of a stereoscopic image. The
views provided by each of the images 400, 402 appear
similar, however by comparing the images, spatial differ-
ences are present that correspond to parallax of the im-
ages. By evaluating the parallax between equivalent por-
tions of the wire-framed object, depth information may
be produced. Subsequently, the depth information can
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be used for determining the location and depth for ren-
dering a graphical element (e.g., text, image, user inter-
face, etc.) in a stereoscopic image that includes the
views. To illustrate the parallax between the views pro-
vided by images 400, 402, the representations of the
wire-framed object from each view are superimposed in
an image 404. One of various types of separation tech-
niques such as color separation may be implemented for
perceiving the wire-frame object in 3D. Similar results
may be achieved by implementing other techniques for
separating views such as by assigning polarizations to
the superimposed views and using polarized glasses, or
by displaying left and right eye views in a repetitive se-
quence, synchronized with time-based shutter glasses.
[0026] The superimposed views of the wire-framed ob-
ject demonstrate the spatial differences of equivalent por-
tions of the object. Further, the superimposed views il-
lustrate the variance in parallax values over the different
portions of the object. For example, relatively large spa-
tial differences are present in the lower right portion of
the superimposed objects (that corresponds to the por-
tion of the image perceived as being close to a human
observer) compared to the upper left portion of the su-
perimposed objects (where portions of the image appear
to be positioned proximate to the background). From
these spatial differences depth information (e.g., a map)
may be produced, for example, by comparing the equiv-
alent portions of the wire-framed object. Once quantified,
the depth information may be used for determining the
appropriate location and depth for positioning graphical
elements (e.g., text, images, user interfaces, etc.). By
allowing such positioning, graphical elements may be
placed in the focal planes associated with previously pro-
duced stereoscopic images of 3D scenes, and thereby
reduce the number of instances that an observer would
need to refocus between the original content of the ster-
eoscopic image and the newly incorporated graphical el-
ements. Also, such information regarding the composi-
tion of the 3D imagery allows graphical elements to be
positioned so as not be occluded by objects included in
the scene and preserve the depth perception between
portions of the image, thereby improving the 3D viewing
experience for the observer.
[0027] One or more techniques may be implemented
for quantifying spatial differences to produce depth infor-
mation. Parallax values may be determined, for example,
by scanning the left and right eye views and measuring
the distances from an initial scan position to the edge of
an object in the focal plane. Points that converge on the
screen surface have parallax values of zero (e.g., corre-
sponding points in the left and right eye views are located
at equivalent locations) while non-zero parallax values
(i.e., positive and negative) define portions of the image
that appear as being positioned forward or behind the
screen surface.
[0028] Referring to FIG. 5, positioning of exemplary
graphical elements is illustrated such that the elements
appear at different focal planes of a stereoscopic image.

In this example, a pair of images that represent views of
a graphical element is overlaid onto a stereoscopic image
of a previously defined 3D scene. Included in the pair is
an image that represents the left eye view of the graphical
element and another image that represents the right eye
view of the element. Based upon the locations that the
images are positioned and the separation technique im-
plemented (e.g., color filters, polarizing filters, time-
based shutters, etc.), the graphical element may be per-
ceived at a particular depth by an observer 500. For ex-
ample, a left eye view of graphical element (represented
by a solid black circle 502) and a right eye view of the
graphical element (represented by a solid white circle
504) are overlaid upon a surface 506 that includes a pre-
viously produced stereoscopic image. In this example,
based upon the positions of the views 502, 504 (repre-
sented by a distance S1) and one of the available sepa-
ration technique, the graphical element (as represented
with a hashed circle 508) is generally perceived at the
depth of a background plane 510. As such, the graphical
element (e.g., the word "Background") is perceived as
being located at an equivalent focal plane of other graph-
ical elements (e.g., a stereoscopic image of a starry sky
of FIG. 1) located at the background plane 510, thereby
significantly reducing the amount of refocusing needed
to view the graphical element and the content of the pre-
viously defined stereoscopic image.
[0029] In a similar manner, a pair of images may be
overlaid upon the surface 506 such that a graphical ele-
ment represented by the images is perceived by the ob-
server 500 at a depth in the foreground. For example, by
transposing left and right eye views (compared to the
views 502 and 504), the graphical element represented
by the views may appear to be in the foreground. In the
illustrated example, the positions of a left eye view of a
graphical element (as represented by a solid black circle
512) and a right eye view of the graphical element (as
represented by a solid white circle 514) are inverted and
positioned on the surface (as represented by a distance
S2). Based upon the positions of the views 512, 514 and
the separation technique implemented, the graphic ele-
ment can be stereoscopically perceived at a depth of a
foreground plane 516 (as represented with a hashed cir-
cle 518). As such, the graphical element (e.g., the word
"Foreground") can be perceived at a focal plane shared
by previously produced graphical elements (e.g., a ster-
eoscopic image of the moon). Therefore, the observer
500 is provided a clear view of the graphical element and
the portion of the previously defined 3D scene that is
perceived at the foreground plane 516, reducing the need
to refocus his eyes while observing a composite 3D
scene. The illustrated example demonstrates that posi-
tioning views allows a graphical element to be inserted
into a previously produced stereoscopic image of a 3D
scene. Further by controlling the position of the views,
the graphical element may be located so as not to be
occluded by content of the previously defined stereo-
scopic image.
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[0030] Referring to FIG. 6, a flowchart 600 represents
operations of a computing device such as a computer
system for including one or more graphical elements
(e.g., text, images, user interfaces, etc.) in a previously
defined stereoscopic image of a 3D scene. Such opera-
tions are typically executed by a single computing device,
however, the execution of the operations may be exe-
cuted by multiple computing devices. Along with being
executed at a single site (e.g., at the location of a com-
puting device), operation execution may be distributed
among two or more locations.
[0031] Operations of the computing device may in-
clude receiving 602 two or more views of a previously
defined 3D scene (e.g., a stereoscopic image). For ex-
ample, a left eye view and a right eye view of a 3D scene
may be received. Operations may also include determin-
ing 604 depth information from the two or more views.
For example, each of the views may be processed (e.g.,
filtered) to identify the edges of objects (or other content)
included in the views. Spatial differences such as parallax
between the multiple images may be determined by com-
paring the positions of corresponding edges represented
in the processed views. From the depth information a
focal plane of the views may be identified along with other
information such as the location of the focal plane in 3D
space. By using the depth information, operations may
also include identifying 606 the position for including a
graphical element within the 3D scene. For example, the
depth information may be used to determine the location
(e.g., two dimensional coordinates) and size of stereo-
scopic views of the graphical element to be perceived by
an observer relative to the focal plane. Once the position
information (e.g., location, size, etc.) has been deter-
mined for the graphical element, operations may include
producing 608 two or more views of the 3D scene (e.g.,
a stereoscopic image) that includes the graphical ele-
ment. For example, a left eye view and a right eye view
may be rendered that each includes the graphical ele-
ment such that when viewed by an observer, the element
is appropriately perceived in 3D space.
[0032] FIG. 7 is a block diagram of computing devices
that may be used and implemented to perform operations
associated with incorporating views of a graphical ele-
ment into a previously defined stereoscopic image of a
3D scene. Computing device 700 is intended to represent
various forms of digital computers, image processing de-
vices and similar type device, such as digital TV sets,
set-top boxes and receivers (e.g., cable, terrestrial, In-
ternet Protocol television (IPTV), etc.), laptops, desktops,
workstations, personal digital assistants, mobile devices
such as cellular telephones, servers, blade servers,
mainframes, and other appropriate computers.
[0033] Computing device 700 includes a processor
702, memory 704, a storage device 706, a high-speed
interface 708 connecting to memory 704 and high-speed
expansion ports 710, and a low speed interface 712 con-
necting to low speed bus 714 and storage device 706.
Each of the components 702, 704, 706, 708, 710, and

712, are interconnected using various busses, and can
be mounted on a common motherboard or in other man-
ners as appropriate. The processor 702 can process in-
structions for execution within the computing device 700,
including instructions stored in the memory 704 or on the
storage device 706 to display graphical information for a
GUI on an external input/output device, such as display
716 coupled to high speed interface 708. In other imple-
mentations, multiple processors and/or multiple buses
can be used, as appropriate, along with multiple memo-
ries and types of memory. Also, multiple computing de-
vices 700 can be connected, with each device providing
portions of the necessary operations (e.g., as a server
bank, a group of blade servers, or a multi-processor sys-
tem).
[0034] The memory 704 stores information within the
computing device 700. In one implementation, the mem-
ory 704 is a computer-readable medium. In one imple-
mentation, the memory 704 is a volatile memory unit or
units. In another implementation, the memory 704 is a
non-volatile memory unit or units.
[0035] The storage device 706 is capable of providing
mass storage for the computing device 700. In one im-
plementation, the storage device 706 is a computer-read-
able medium. In various different implementations, the
storage device 706 can be a floppy disk device, a hard
disk device, an optical disk device, or a tape device, a
flash memory or other similar solid state memory device,
or an array of devices, including devices in a storage area
network or other configurations. In one implementation,
a computer program product is tangibly embodied in an
information carrier. The computer program product con-
tains instructions that, when executed, perform one or
more methods, such as those described above. The in-
formation carrier is a computer- or machine-readable me-
dium, such as the memory 704, the storage device 706,
memory on processor 702, or the like.
[0036] The high speed controller 708 manages band-
width-intensive operations for the computing device 700,
while the low speed controller 712 manages lower band-
width-intensive operations. Such allocation of duties is
exemplary only. In one implementation, the high-speed
controller 708 is coupled to memory 707, display 716
(e.g., through a graphics processor or accelerator), and
to high-speed expansion ports 710, which can accept
various expansion cards (not shown). In the implemen-
tation, low-speed controller 712 is coupled to storage de-
vice 706 and low-speed expansion port 714. The low-
speed expansion port, which can include various com-
munication ports (e.g., USB, Bluetooth, Ethernet, wire-
less Ethernet) can be coupled to one or more input/output
devices, such as a keyboard, a pointing device, a scan-
ner, or a networking device such as a switch or router,
e.g., through a network adapter.
[0037] The computing device 700 can be implemented
in a number of different forms, as shown in the figure.
For example, it can be implemented as a standard server
720, or multiple times in a group of such servers. It can
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also be implemented as part of a rack server system 724.
In addition, it can be implemented in a personal computer
such as a laptop computer 722. Alternatively, compo-
nents from computing device 700 can be combined with
other components in a mobile device (not shown).
[0038] Embodiments of the subject matter and the
functional operations described in this specification can
be implemented in digital electronic circuitry, or in com-
puter software, firmware, or hardware, including the
structures disclosed in this specification and their struc-
tural equivalents, or in combinations of one or more of
them. Embodiments of the subject matter described in
this specification can be implemented as one or more
computer program products, i.e., one or more modules
of computer program instructions encoded on a compu-
ter-readable medium for execution by, or to control the
operation of, data processing apparatus. The computer-
readable medium can be a machine-readable storage
device, a machine-readable storage substrate, a mem-
ory device, a composition of matter effecting a machine-
readable propagated signal, or a combination of one or
more of them. The term "data processing apparatus" en-
compasses all apparatus, devices, and machines for
processing data, including by way of example a program-
mable processor, a computer, or multiple processors or
computers. The apparatus can include, in addition to
hardware, code that creates an execution environment
for the computer program in question, e.g., code that con-
stitutes processor firmware, a protocol stack, a database
management system, an operating system, or a combi-
nation of one or more of them.
[0039] A computer program (also known as a program,
software, software application, script, or code) can be
written in any form of programming language, including
compiled or interpreted languages, and it can be de-
ployed in any form, including as a stand-alone program
or as a module, component, subroutine, or other unit suit-
able for use in a computing environment. A computer
program does not necessarily correspond to a file in a
file system. A program can be stored in a portion of a file
that holds other programs or data (e.g., one or more
scripts stored in a markup language document), in a sin-
gle file dedicated to the program in question, or in multiple
coordinated files (e.g., files that store one or more mod-
ules, sub-programs, or portions of code). A computer pro-
gram can be deployed to be executed on one computer
or on multiple computers that are located at one site or
distributed across multiple sites and interconnected by a
communication network.
[0040] The processes and logic flows described in this
specification can be performed by one or more program-
mable processors executing one or more computer pro-
grams to perform functions by operating on input data
and generating output. The processes and logic flows
can also be performed by, and apparatus can also be
implemented as, special purpose logic circuitry, e.g., an
FPGA (field programmable gate array) or an ASIC (ap-
plication-specific integrated circuit).

[0041] Processors suitable for the execution of a com-
puter program include, by way of example, both general
and special purpose microprocessors, and any one or
more processors of any kind of digital computer. Gener-
ally, a processor will receive instructions and data from
a read-only memory or a random access memory or both.
The essential elements of a computer are a processor
for performing instructions and one or more memory de-
vices for storing instructions and data. Generally, a com-
puter will also include, or be operatively coupled to re-
ceive data from or transfer data to, or both, one or more
mass storage devices for storing data, e.g., magnetic,
magneto-optical disks, or optical disks. However, a com-
puter need not have such devices. Moreover, a computer
can be embedded in another device, e.g., a mobile tele-
phone, a personal digital assistant (PDA), a mobile audio
player, a Global Positioning System (GPS) receiver, to
name just a few. Computer-readable media suitable for
storing computer program instructions and data include
all forms of non-volatile memory, media and memory de-
vices, including by way of example semiconductor mem-
ory devices, e.g., EPROM, EEPROM, and flash memory
devices; magnetic disks, e.g., internal hard disks or re-
movable disks; magneto-optical disks; and CD-ROM and
DVD-ROM disks. The processor and the memory can be
supplemented by, or incorporated in, special purpose
logic circuitry.
[0042] Embodiments of the subject matter described
in this specification can be implemented in a computing
system that includes a back-end component, e.g., as a
data server, or that includes a middleware component,
e.g., an application server, or that includes a front-end
component, e.g., a client computer having a graphical
user interface or a Web browser through which a user
can interact with an implementation of the subject matter
described is this specification, or any combination of one
or more such back-end, middleware, or front-end com-
ponents. The components of the system can be intercon-
nected by any form or medium of digital data communi-
cation, e.g., a communication network. Examples of com-
munication networks include a local area network ("LAN")
and a wide area network ("WAN"), e.g., the Internet.
[0043] The computing system can include clients and
servers. A client and server are generally remote from
each other and typically interact through a communica-
tion network. The relationship of client and server arises
by virtue of computer programs running on the respective
computers and having a client-server relationship to each
other.
[0044] While this specification contains many specif-
ics, these should not be construed as limitations on the
scope of the invention or of what may be claimed, but
rather as descriptions of features specific to particular
embodiments of the invention. Certain features that are
described in this specification in the context of separate
embodiments can also be implemented in combination
in a single embodiment. Conversely, various features
that are described in the context of a single embodiment
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can also be implemented in multiple embodiments sep-
arately or in any suitable subcombination. Moreover, al-
though features may be described above as acting in
certain combinations and even initially claimed as such,
one or more features from a claimed combination can in
some cases be excised from the combination, and the
claimed combination may be directed to a subcombina-
tion or variation of a subcombination.
[0045] Similarly, while operations are depicted in the
drawings in a particular order, this should not be under-
stood as requiring that such operations be performed in
the particular order shown or in sequential order, or that
all illustrated operations be performed, to achieve desir-
able results. In certain circumstances, multitasking and
parallel processing may be advantageous. Moreover, the
separation of various system components in the embod-
iments described above should not be understood as re-
quiring such separation in all embodiments, and it should
be understood that the described program components
and systems can generally be integrated together in a
single software product or packaged into multiple soft-
ware products.
[0046] Thus, particular embodiments of the invention
have been described. Other embodiments are within the
scope of the following claims. For example, the actions
recited in the claims can be performed in a different order
and still achieve desirable results.

Claims

1. A computer-implemented method (600) comprising:

identifying a focal plane associated with a pre-
defined three-dimensional scene from a set of
two or more two-dimensional representations of
the predefined three dimensional scene (602),
wherein the focal plane associated with the
three-dimensional scene is identified by: identi-
fying high spatial frequency components in each
of the two or more two-dimensional representa-
tions and determining depth information for the
focal plane associated with the three-dimen-
sional scene from representations of an object
in the two or more two-dimensional representa-
tions, wherein the object is represented by the
respective high spatial frequency components;
identifying information regarding the composi-
tion of the three-dimensional scene;
identifying a two dimensional location and a
depth for a graphical element in the predefined
three-dimensional scene (606) based on the de-
termined depth information so as to be placed
in the focal plane and to not be occluded by ob-
jects included in the scene; and
producing a modified set of two or more two-
dimensional representations of the predefined
three-dimensional scene (608), wherein the

modified set includes the graphical element, and
the individual two-dimensional representations
in the modified set are configured such that the
graphical element appears in the focal plane.

2. The computer-implemented method (600) of claim
1, further comprising:
determining the depth corresponding to the object
by determining a parallax between corresponding lo-
cations of the object in the two or more two-dimen-
sional representations of the predefined three-di-
mensional scene.

3. The computer-implemented method (600) of claim
2 in which determining the depth corresponding to
the object (604) includes filtering the two or more
different two-dimensional representations of the pre-
defined three-dimensional scene.

4. The computer-implemented method (600) of claim
3 in which determining the depth information in-
cludes comparing the filtered two or more different
two-dimensional representations of the predefined
three-dimehsionai scene.

5. The computer-implemented method (600) of claim
3 in which filtering the two or more different two-di-
mensional representations includes identifying edg-
es of content and the two or more different two-di-
mensional representations preferably represent dif-
ferent views of the predefined three-dimensional
scene.

6. The computer-implemented method (600) of claim
1, in which the graphical element represents at least
one of a geometrical object, a portion of a user in-
terface, an image and text.

7. The computer-implemented method (600) of claim
1, in which the high spatial frequency components
are determined from compressed video data.

8. One or more computer readable media storing in-
structions that are executable by a processing de-
vice, and upon such execution cause the processing
device to perform operations according to any of
method claims 1 to 7.

9. A computing device (700) comprising:

a memory (704) for storing instructions; and
a processor (702) configured to execute the in-
structions to:

identify a focal plane associated with a pre-
defined three-dimensional scene from a set
of two or more two-dimensional represen-
tations of the predefined three dimensional
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scene, wherein the focal plane associated
with the three-dimensional scene is identi-
fied by: identifying high spatial frequency
components in each of the two or more two-
dimensional representations and determin-
ing depth information for the focal plane as-
sociated with the three-dimensional scene
from representations of an object in the two
or more two-dimensional representations,
wherein the object is represented by the re-
spective high spatial frequency compo-
nents;
identify information regarding the composi-
tion of the three-dimensional scene;
identify a two dimensional location and a
depth for a graphical element in the prede-
fined three-dimensional scene based on the
determined depth information so as to be
placed in the focal plane and to not be oc-
cluded by objects included in the scene; and
produce a modified set of two or more two-
dimensional representations of the prede-
fined three-dimensional scene, wherein the
modified set includes the graphical element,
and the individual two-dimensional repre-
sentations in the modified set are config-
ured such that the graphical element ap-
pears in the focal plane.

10. The computing device (700) of claim 9, wherein the
processor (702) is further configured to determine a
depth corresponding to the object by determining a
parallax between corresponding locations of the ob-
ject in the two or more two-dimensional representa-
tions of the predefined three-dimensional scene.

11. The computing device (700) of claim 10, wherein the
processor (702) is further configured to filter the two-
dimensional representations of the predefined three-
dimensional scene to determine the depth corre-
sponding to the object.

12. The computing device (700) of claim 11, wherein the
processor (702) is further configured to compare the
filtered two or more two-dimensional representations
of the predefined three-dimensional scene to deter-
mine the depth corresponding to the object.

13. The computing device (700) of claim 11, wherein the
processor (702) is further configured to identify edg-
es of content by filtering the two or more two-dimen-
sional representations of the predefined three-di-
mensional scene.

14. The computing device (700) of claim 9, wherein the
graphical element represents at least one of a geo-
metrical object, a portion of a user interface, an im-
age and text.

15. The computing device (700) of claim 9, wherein the
high spatial frequency components are determined
from compressed video data.

Patentansprüche

1. Computerimplementiertes Verfahren (600), umfas-
send:

Identifizieren einer Brennebene, die einer vor-
definierten dreidimensionalen Szene zugeord-
net ist, aus einem Satz von zwei oder mehr zwei-
dimensionalen Darstellungen der vordefinierten
dreidimensionalen Szene (602), wobei die Bren-
nebene, die der dreidimensionalen Szene zu-
geordnet ist, durch Folgendes identifiziert wird:
Identifizieren von Komponenten mit hoher
räumlicher Frequenz in jeder der zwei oder mehr
zweidimensionalen Darstellungen und Bestim-
men der Tiefeninformation für die Brennebene,
die der dreidimensionalen Szene zugeordnet
ist, aus Darstellungen eines Objekts in den zwei
oder mehr zweidimensionalen Darstellungen,
wobei das Objekt durch die jeweiligen Kompo-
nenten mit hoher räumlicher Frequenz darge-
stellt wird;
Identifizieren von Informationen bezüglich der
Zusammensetzung der dreidimensionalen Sze-
ne;
Identifizieren einer zweidimensionalen Position
und einer Tiefe für ein grafisches Element in der
vordefinierten dreidimensionalen Szene (606)
basierend auf der bestimmten Tiefeninformati-
on, um so in der Brennebene platziert zu werden
und nicht durch in der Szene enthaltene Objekte
verdeckt zu werden; und
Erzeugen eines modifizierten Satzes von zwei
oder mehr zweidimensionalen Darstellungen
der vordefinierten dreidimensionalen Szene
(608), wobei der modifizierte Satz das grafische
Element enthält und die einzelnen zweidimen-
sionalen Darstellungen in dem modifizierten
Satz so konfiguriert sind, dass das grafische Ele-
ment in der Brennebene erscheint.

2. Computerimplementiertes Verfahren (600) nach An-
spruch 1, ferner umfassend:
Bestimmen der dem Objekt entsprechenden Tiefe
durch Bestimmen einer Parallaxe zwischen entspre-
chenden Orten der Objekte in den zwei oder mehr
zweidimensionalen Darstellungen der vordefinierten
dreidimensionalen Szene.

3. Computerimplementiertes Verfahren (600) nach An-
spruch 2, wobei das Bestimmen der Tiefe, die dem
Objekt (604) entspricht, das Filtern der zwei oder
mehr unterschiedlichen zweidimensionalen Darstel-
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lungen der vordefinierten dreidimensionalen Szene
beinhaltet.

4. Computerimplementiertes Verfahren (600) nach An-
spruch 3, wobei das Bestimmen der Tiefeninforma-
tion das Vergleichen der gefilterten zwei oder mehr
unterschiedlichen zweidimensionalen Darstellun-
gen der vordefinierten dreidimensionalen Szene be-
inhaltet.

5. Computerimplementiertes Verfahren (600) nach An-
spruch 3, wobei das Filtern der zwei oder mehr un-
terschiedlichen zweidimensionalen Darstellungen
das Identifizieren von Inhaltsrändern beinhaltet und
die zwei oder mehr unterschiedlichen zweidimensi-
onalen Darstellungen vorzugsweise verschiedene
Ansichten der vordefinierten dreidimensionalen
Szene darstellen.

6. Computerimplementiertes Verfahren (600) nach An-
spruch 1, wobei das grafische Element mindestens
eines von einem geometrischen Objekt, einem Teil
einer Benutzerschnittstelle, einem Bild und Text dar-
stellt.

7. Computerimplementiertes Verfahren (600) nach An-
spruch 1, wobei die Komponenten mit hoher räum-
licher Frequenz aus komprimierten Videodaten be-
stimmt werden.

8. Ein oder mehrere computerlesbare Medien, die An-
weisungen speichern, die von einer Verarbeitungs-
vorrichtung ausführbar sind, und bei einer solchen
Ausführung bewirken, dass die Verarbeitungsvor-
richtung Operationen gemäß einem der Verfah-
rensansprüche 1 bis 7 ausführt.

9. Computervorrichtung (700), umfassend:

einen Speicher (704) zum Speichern von Befeh-
len; und
einen Prozessor (702), der konfiguriert ist zum
Ausführen der Anweisungen zum:
Identifizieren einer Brennebene, die einer vor-
definierten dreidimensionalen Szene zugeord-
net ist, aus einem Satz von zwei oder mehr zwei-
dimensionalen Darstellungen der vordefinierten
dreidimensionalen Szene, wobei die der dreidi-
mensionalen Szene zugeordnete Brennebene
identifiziert wird durch:

Identifizieren von Komponenten mit hoher
räumlicher Frequenz in jeder der zwei oder
mehr zweidimensionalen Darstellungen
und Bestimmen der Tiefeninformation für
die Brennebene, die der dreidimensionalen
Szene zugeordnet ist, aus Darstellungen ei-
nes Objekts in den zwei oder mehr zweidi-

mensionalen Darstellungen, wobei das Ob-
jekt durch die jeweiligen Komponenten mit
hoher räumlicher Frequenz dargestellt wird;
Identifizieren von Informationen bezüglich
der Zusammensetzung der dreidimensio-
nalen Szene;
Identifizieren eines zweidimensionalen Or-
tes und einer Tiefeninformation, so dass sie
in der Brennebene platziert werden und
nicht durch Objekte, die in der Szene ent-
halten sind, verdeckt werden; und
Erzeugen eines modifizierten Satzes von
zwei oder mehr zweidimensionalen Dar-
stellungen der vordefinierten dreidimensio-
nalen Szene, wobei der modifizierte Satz
das grafische Element beinhaltet und die
einzelnen zweidimensionalen Darstellun-
gen in dem modifizierten Satz so konfigu-
riert sind, dass das grafische Element in der
Brennebene erscheint.

10. Computervorrichtung (700) nach Anspruch 9, wobei
der Prozessor (702) ferner konfiguriert ist zum Be-
stimmen einer dem Objekt entsprechenden Tiefe
durch Bestimmen einer Parallaxe zwischen entspre-
chenden Orten des Objekts in den zwei oder mehr
zweidimensionalen Darstellungen der vordefinierten
dreidimensionalen Szene.

11. Computervorrichtung (700) nach Anspruch 10, wo-
bei der Prozessor (702) ferner konfiguriert ist, um
die zweidimensionalen Darstellungen der vordefi-
nierten dreidimensionalen Szene zu filtern, um die
Tiefe zu bestimmen, die dem Objekt entspricht.

12. Computervorrichtung (700) nach Anspruch 11, wo-
bei der Prozessor (702) ferner konfiguriert ist, um
die gefilterten zwei oder mehr zweidimensionalen
Darstellungen der vordefinierten dreidimensionalen
Szene zu vergleichen, um die Tiefe zu bestimmen,
die dem Objekt entspricht.

13. Computervorrichtung (700) nach Anspruch 11, wo-
bei der Prozessor (702) ferner konfiguriert ist zum
Identifizieren von Inhaltsrändern durch Filtern der
zwei oder mehr zweidimensionalen Darstellungen
der vordefinierten dreidimensionalen Szene.

14. Computervorrichtung (700) nach Anspruch 9, wobei
das grafische Element mindestens eines von einem
geometrischen Objekt, einem Teil einer Benutzer-
schnittstelle, einem Bild und Text darstellt.

15. Computervorrichtung (700) nach Anspruch 9, wobei
die Komponenten mit hoher räumlicher Frequenz
aus komprimierten Videodaten bestimmt sind.
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Revendications

1. Procédé implémenté sur ordinateur (600)
comprenant :

l’identification d’un plan focal associé à une scè-
ne tridimensionnelle prédéfinie à partir d’un en-
semble d’au moins deux représentations à deux
dimensions de la scène tridimensionnelle pré-
définie (602), le plan focal associé à la scène
tridimensionnelle étant identifiée par : l’identifi-
cation de composantes de hautes fréquences
spatiales dans chacune des au moins deux re-
présentations à deux dimensions et détermina-
tion des informations de profondeur pour le plan
focal associé à la scène tridimensionnelle pré-
définie à partir de représentations d’un objet
dans les au moins deux représentations à deux
dimensions, l’objet étant représenté par les
composantes respectives de hautes fréquences
spatiales ;
l’identification d’informations concernant la
composition de la scène tridimensionnelle
prédéfinie ;
l’identification d’un emplacement à deux dimen-
sions et d’une profondeur pour un élément gra-
phique dans la scène tridimensionnelle prédéfi-
nie (606) en fonction des informations détermi-
nées de profondeur, de manière à les placer
dans le plan focal et à ne pas les obstruer par
des objets inclus dans la scène ; et
la production d’un ensemble modifié d’au moins
deux représentations à deux dimensions de la
scène tridimensionnelle prédéfinie (608), l’en-
semble modifié comprenant l’élément graphi-
que, et les représentations individuelles à deux
dimensions de l’ensemble modifié étant confi-
gurées de sorte que l’élément graphique appa-
raît dans le plan focal.

2. Procédé implémenté sur ordinateur (600) selon la
revendication 1, comprenant en outre :
la détermination de la profondeur correspondant à
l’objet par détermination d’une parallaxe entre les
emplacements correspondants de l’objet dans les
au moins deux représentations à deux dimensions
de la scène tridimensionnelle prédéfinie.

3. Procédé implémenté sur ordinateur (600) selon la
revendication 2, dans lequel la détermination de la
profondeur correspondant à l’objet (604) comprend
le filtrage des au moins deux représentations diffé-
rentes à deux dimensions de la scène tridimension-
nelle prédéfinie.

4. Procédé implémenté sur ordinateur (600) selon la
revendication 3, dans lequel la détermination des
informations de profondeur comprend la comparai-

son des au moins deux représentations à deux di-
mensions filtrées de la scène tridimensionnelle pré-
définie.

5. Procédé implémenté sur ordinateur (600) selon la
revendication 3, dans lequel le filtrage des au moins
deux représentations différentes à deux dimensions
comprend l’identification des bords de contenu et où
les au moins deux représentations différentes à deux
dimensions représentent de préférence différentes
vues de la scène tridimensionnelle prédéfinie.

6. Procédé implémenté sur ordinateur (600) selon la
revendication 1, dans lequel l’élément graphique re-
présente au moins un objet géométrique, une partie
d’une interface d’utilisateur, une image et un texte.

7. Procédé implémenté sur ordinateur (600) selon la
revendication 1, dans lequel les composantes de
hautes fréquences spatiales sont déterminées à par-
tir de données vidéo compressées.

8. Au moins une instruction d’enregistrement de sup-
port lisible par un ordinateur qui est exécutable par
un dispositif de traitement, qui lors d’une telle exé-
cution, amène le dispositif de traitement à effectuer
des opérations selon l’une quelconque des revendi-
cations 1 à 7.

9. Dispositif informatique (700) comprenant :

une mémoire (704) permettant d’enregistrer des
instructions ; et
un processeur (702) configuré pour exécuter les
instructions suivantes :

identifier un plan focal associé à une scène
tridimensionnelle prédéfinie à partir d’un en-
semble d’au moins deux représentations à
deux dimensions de la scène tridimension-
nelle prédéfinie, le plan focal associé à la
scène tridimensionnelle prédéfinie étant
identifié par : l’identification de composan-
tes de hautes fréquences spatiales dans
chacune des au moins deux représenta-
tions à deux dimensions, et la détermination
d’informations de profondeur pour le plan
focal associé à la scène tridimensionnelle
à partir des représentations d’un objet dans
les au moins deux représentations à deux
dimensions, l’objet étant représenté par les
composantes respectives de hautes fré-
quences spatiales ;
identifier des informations concernant la
composition de la scène tridimensionnelle ;
identifier un emplacement à deux dimen-
sions et une profondeur pour un élément
graphique dans la scène tridimensionnelle
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prédéfinie en fonction des informations dé-
terminées de profondeur, de manière à les
placer dans le plan focal et à ne pas les
obstruer par des objets inclus dans la
scène ; et
produire un ensemble modifié d’au moins
deux représentations à deux dimensions de
la scène tridimensionnelle prédéfinie, l’en-
semble modifié comprenant l’élément gra-
phique, et les représentations à deux di-
mensions de l’ensemble modifié étant con-
figurées de sorte que l’élément graphique
apparaît dans le plan focal.

10. Dispositif informatique (700) selon la revendication
9, dans lequel le processeur (702) est en outre con-
figuré pour déterminer une profondeur correspon-
dant à l’objet par détermination d’une parallaxe entre
des emplacements correspondants de l’objet dans
les au moins représentations à deux dimensions de
la scène tridimensionnelle prédéfinie.

11. Dispositif informatique (700) selon la revendication
10, dans lequel le processeur (702) est en outre con-
figuré pour filtrer les représentations à deux dimen-
sions de la scène tridimensionnelle prédéfinie pour
déterminer la profondeur correspondant à l’objet.

12. Dispositif informatique (700) selon la revendication
11, dans lequel le processeur (702) est en outre con-
figuré pour comparer les au moins deux représen-
tations filtrées à deux dimensions de la scène tridi-
mensionnelle prédéfinie pour déterminer la profon-
deur correspondant à l’objet.

13. Dispositif informatique (700) selon la revendication
11, dans lequel le processeur (702) est en outre con-
figuré pour identifier les bords de contenu par filtrage
des au moins deux représentations à deux dimen-
sions de la scène tridimensionnelle prédéfinie.

14. Dispositif informatique (700) selon la revendication
9, dans lequel l’élément graphique représente au
moins un objet géométrique, une partie d’une inter-
face d’utilisateur, d’une image et d’un texte.

15. Dispositif informatique (700) selon la revendication
9, dans lequel les composantes de hautes fréquen-
ces spatiales sont déterminées à partir de données
vidéo compressées.
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