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THREE-DIMENTIONAL VIDEO PROVIDING
METHOD AND THREE DIMENTIONAL VIDEO
DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a stereoscopic
vision-use image providing method and a stereoscopic
image display device.

BACKGROUND ART

[0002] As a prior art, there is proposed a stereoscopic
image receiver and a stereoscopic image system that gen-
erate a stereoscopic image on the basis of depth information
extracted from a two-dimensional video signal and the
two-dimensional video signal (see Japanese Patent Laying-
open No. 2000-78611).

[0003] With the above-described prior art, it is possible to
generate a stereoscopic vision-use image that is allowed to
have parallax information from an actually photographed
two-dimensional image. However, in the above-described
prior art, it has not been realized to display various stereo-
scopic images and reduce an amount of information to be
transmitted.

SUMMARY OF THE INVENTION

[0004] In view of the foregoing circumstances, it is an
object of the present invention to provide a stereoscopic
vision-use image providing method and a stereoscopic
image display device capable of displaying various stereo-
scopic images and reducing an amount of information to be
transmitted.

[0005] In order to solve the above-mentioned problem, the
stereoscopic vision-use image providing method of the
present invention is a stereoscopic vision-use image provid-
ing method, in which, at a time that a two-dimensional
image is provided as data, depth information useful for
converting the data of the two-dimensional image into a
stereoscopic vision-use image and scale information of
values of the depth information are provided as subordinate
information of the two-dimensional image together with the
data of the two-dimensional image.

[0006] With the above-described configuration, the scale
information is provided as subordinate information of the
two-dimensional image together with the data of the two-
dimensional image, so that it is possible to allow a stereo-
scopic vision-use image having various depths, large and
small, to be generated on a side to be provided.

[0007] Furthermore, a stereoscopic vision-use image pro-
viding method of the present invention is a stereoscopic
vision-use image providing method, in which, at a time that
a two-dimensional image is provided as data, depth infor-
mation useful for converting the data of the two-dimensional
image into a stereoscopic vision-use image and definition
information for allowing values corresponding to distances
indicated by values of the depth information to have non-
equal differences contrary to the values of the depth infor-
mation having a uniform difference are provided as subor-
dinate information together with the data of the two-
dimensional image.

[0008] With the above-described configuration, it is pos-
sible to set desirable resolution at an arbitrary position on the
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depth, and the like, so that various stereoscopic image
displays are rendered possible. The depth information may
be information specifying an arbitrary function out of a
group of functions. In addition, information indicating
which value becomes an image displaying surface position
out of the values of the depth information may be included
in the subordinate information. Or, the definition informa-
tion may be information specifying an arbitrary table out of
a group of tables in which parallax amounts are predeter-
mined with respect to the values of the depth information.
Furthermore, the definition information may be set such that
an area where the non-equal differences are large is formed
at a position far from an observer, and an area where the
non-equal differences are small is formed at a position close
to the observer. Or, the definition information may be set
such that an area where the non-equal differences are large
is formed at a position far from an image displaying surface
position, and an area where the non-equal differences are
small is formed at a position close to the image displaying
surface position.

[0009] Furthermore, a stereoscopic vision-use image pro-
viding method of the present invention is a stereoscopic
vision-use image providing method, in which, at a time that
a two-dimensional image is provided as data, depth infor-
mation expressed by different size of bits depending on a
screen area of the two-dimensional image is provided as
subordinate information of the two-dimensional image
together with the data of the two-dimensional image.

[0010] With the above-described configuration, compared
to a case in which the size of bits is uniformly set throughout
a screen of the two-dimensional image, it is possible to allow
a high-quality stereoscopic vision-use image to be generated
on the side to be provided, while reducing an amount of
depth information to be provided. The size of bits of the
depth information may be rendered smaller in a peripheral
area of the two-dimensional image than in a center area of
the two-dimensional image. Moreover, information indicat-
ing by how many bits at which area to express the depth
information may be provided as subordinate information
together with the data of the two-dimensional image. In
addition, information indicating by how many bits for each
pixel to express the depth information may be provided as
subordinate information together with the data of the two-
dimensional image.

[0011] Furthermore, a stereoscopic vision-use image pro-
viding method of the present invention is a stereoscopic
vision-use image providing method, in which, at a time that
a two-dimensional image is provided as data, depth infor-
mation of the same value used in common is provided with
respect to a plurality of pixels of the two-dimensional image
as subordinate information of the two-dimensional image.

[0012] With the above-described configuration, compared
to a case in which individual depth information is set for all
pixels in the two-dimensional image, it is possible to allow
a high-quality stereoscopic vision-use image to be generated
on the side to be provided, while reducing an amount of
depth information to be provided. The depth information of
the same value used in common may be applied to a larger
number of pixels in a peripheral area than in a center area of
the two-dimensional image.

[0013] In addition, a stereoscopic vision-use image pro-
viding method of the present invention is a stereoscopic
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vision-use image providing method, in which, at a time that
a two-dimensional image is provided as data, first depth
information applied to each object in the two-dimensional
image and second depth information applied to pixels con-
stituting each object are provided as subordinate information
of the two-dimensional image together with the data of the
two-dimensional image.

[0014] With the above-described configuration, depth of
each object in the two-dimensional image is applied by the
first depth information and depth of pixels constituting each
object is applied by the second depth information. There-
fore, compared to a case in which individual depth infor-
mation is set for all pixels in the two-dimensional image, it
is possible to allow a high-quality stereoscopic vision-use
image to be generated on the side to be provided, while
reducing the amount of depth information to be provided.

[0015] Furthermore, a stereoscopic vision-use image pro-
viding method of the present invention is a stereoscopic
vision-use image providing method, in which, at a time that
a two-dimensional image is provided as data, depth infor-
mation applied to each object in the two-dimensional image
and shape information of each object are provided as sub-
ordinate information of the two-dimensional image together
with the data of the two-dimensional image.

[0016] With the above-described configuration, as a result
of the depth of each object in the two-dimensional image
being applied by the depth information and also shape
information of each of the object being applied, it is possible
to obtain the depth of pixels constituting each object by
utilizing a depth value table for each shape retained on the
side to be provided. Therefore, compared to a case in which
individual depth information is set for all pixels in the
two-dimensional image, it is possible to allow a high-quality
stereoscopic vision-use image to be generated on the side to
be provided, while reducing the amount of depth informa-
tion to be provided.

[0017] In such the stereoscopic vision-use image provid-
ing methods, information may be provided by any one of
methods such as broadcasting, communications, and a
recording into a recording medium.

[0018] Furthermore, a stereoscopic image display device
of the present invention is a stereoscopic image display
device that generates a stereoscopic vision-use image by
utilizing obtained data of a two-dimensional image and
subordinate information thereof, and comprises a means for
obtaining scale information and depth information from the
subordinate information, a means for generating a parallax
amount on the basis of the scale information and the depth
information, and a means for generating a stereoscopic
vision-use image on the basis of the parallax amount.

[0019] Moreover, a stereoscopic image display device of
the present invention is a stereoscopic image display device
that generates a stereoscopic vision-use image by utilizing
obtained data of a two-dimensional image and subordinate
information thereof, and comprises a means for obtaining
depth information and function specifying information from
the subordinate information, a means for storing a plurality
of functions for allowing values corresponding to distances
indicated by values of the depth information to have non-
equal differences contrary to the values of the depth infor-
mation having a uniform difference, a means for selecting a
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function on the basis of the function specifying information,
a means for generating a parallax amount on the basis of the
selected function and the depth information, and a means for
generating a stereoscopic vision-use image on the basis of
the parallax amount.

[0020] With the above-described configuration, a stereo-
scopic image display device may be configured such that a
depth value applying a standard parallax amount is deter-
mined on the basis of information indicating an image
displaying surface position.

[0021] Moreover, a stereoscopic image display device of
the present invention is a stereoscopic image display device
that generates a stereoscopic vision-use image by utilizing
obtained data of a two-dimensional image and subordinate
information thereof, and comprises a means for obtaining
depth information and table specifying information from the
subordinate information, a means for storing a plurality of
tables for allowing values corresponding to distances indi-
cated by values of the depth information to have non-equal
differences contrary to the values of the depth information
having a uniform difference, a means for selecting a table on
the basis of the table specifying information, a means for
generating a parallax amount on the basis of the selected
table and the depth information, and a means for generating
a stereoscopic vision-use image by utilizing the parallax
amount.

[0022] Furthermore, a stereoscopic image display device
of the present invention is a stereoscopic image display
device that generates a stereoscopic vision-use image by
utilizing obtained data of a two-dimensional image and
subordinate information thereof, and comprises a means for
generating a stereoscopic vision-use image by applying
depth information expressed by different size of bits depend-
ing on a screen area of the two-dimensional image to each
pixel of screen areas in a case that the depth information
expressed by different size of bits depending on the screen
area is obtained from the subordinate information.

[0023] Moreover, a stereoscopic image display device of
the present invention is a stereoscopic image display device
that generates a stereoscopic vision-use image by utilizing
obtained data of a two-dimensional image and subordinate
information thereof, and comprises a means for generating
a stereoscopic vision-use image by applying depth informa-
tion of the same value used in common to a plurality of
pixels in the two-dimensional image in a case that pieces of
depth information of which number is fewer than the num-
ber of pixels in the two-dimensional image are obtained
from the subordinate information.

[0024] In addition, a stereoscopic image display device of
the present invention is a stereoscopic image display device
that generates a stereoscopic vision-use image by utilizing
obtained data of a two-dimensional image and subordinate
information thereof, and comprises a means for obtaining
first depth information applied to each object in the two-
dimensional image and second depth information applied to
pixels constituting each object from the subordinate infor-
mation, a means for generating depth information of each
pixel by adding the second depth information to the first
depth information, and a means for generating a stereoscopic
vision-use image on the basis of the depth information of
each pixel.

[0025] Furthermore, a stereoscopic image display device
of the present invention is a stereoscopic image display
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device that generates a stereoscopic vision-use image by
utilizing obtained data of a two-dimensional image and
subordinate information thereof, and comprises a means for
obtaining depth information applied to each object in the
two-dimensional image and shape information of each
object from the subordinate information, a means for storing
tables relating each pixel in a pixel group constituting each
shape to the depth information, a means for selecting the
table on the basis of the shape information, a means for
generating depth information of each pixel by adding the
depth information obtained from the table to the depth
information applied to each object, and a means for gener-
ating a stereoscopic vision-use image on the basis of the
depth information of the each pixel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Portions (a), (b), and (c) in FIG. 1 are descriptive
diagrams showing a stereoscopic vision-use image provid-
ing method and a stereoscopic image display device accord-
ing to an embodiment of the present invention;

[0027] FIG. 2 is a descriptive diagram showing a two-
dimensional image and a depth map attached thereto;

[0028] FIGS. 3(a) and (b) are descriptive diagrams respec-
tively showing a relationship between resolution and an
expressing range;

[0029] FIGS. 4(a) and (b) are descriptive diagrams respec-
tively showing that values corresponding to distances indi-
cated by values of depth information are allowed to have
non-equal differences contrary to the values of the depth
information having a uniform difference;

[0030] FIGS. 5(a) and (b) are descriptive diagrams respec-
tively showing that values corresponding to distances indi-
cated by values of depth information are allowed to have
non-equal differences contrary to the values of the depth
information having a uniform difference;

[0031] FIGS. 6(a) and (b) are descriptive diagrams show-
ing that values corresponding to distances indicated by
values of depth information are allowed to have non-equal
differences contrary to the values of the depth information
having a uniform difference;

[0032] FIG. 7 is a descriptive diagram showing that the
size of bits of depth information is 3 bits in a peripheral area
of an image and 6 bits in a center area of 50%-by-50%;

[0033] FIG. 8 is a descriptive diagram showing another
example in which depth information is different depending
on a position on an image;

[0034] FIG. 9(a) is a descriptive diagram showing that
depth information of the same value used in common is
applied to a plurality of pixels of a two-dimensional image;

[0035] FIG. 9(b) is a descriptive diagram showing a
transmitting manner of the depth information;

[0036] Portions (a), (b), (¢), and (d) in FIG. 10 are
descriptive diagrams showing another example of a method
of applying depth information;

[0037] FIG. 11 is a descriptive diagram showing a con-
crete example of FIG. 10; and

[0038] FIG. 12 is a descriptive diagram showing another
concrete example of FIG. 10.
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BEST MODE FOR PRACTICING THE
INVENTION

[0039] Hereinafter, a stereoscopic vision-use image pro-
viding method and a stereoscopic image display device will
be described referring to FIGS. 1 to 12.

[0040] Generation of a stereoscopic image by a two-
dimensional image and a depth map (depth information) will
be described on the basis of FIG. 1. It is noted that, this
Figure shows a system composed of a transmitting-side
device 1 structured as a broadcast station, a server on the
Internet, or the like, and a receiving-side device 2 including
a broadcast receiver, and a personal computer, a mobile
telephone, or the like, equipped with and an Internet con-
nection environment.

[0041] A portion (a) in FIG. 1 illustrates a two-dimen-
sional image 100 that is an original image. The transmitting-
side device 1 performs an image analysis toward the two-
dimensional image 100, and extracts a background image
101, a mountain image 102, a tree image 103, and a person
image 104 as shown in a portion (b) in FIG. 1. These
extracted images are handled as objects (for example, edge
information). Moreover, a depth value is applied for each
pixel and the depth map is generated. It is noted that it is also
possible to apply the depth value for each object. The depth
value may be applied automatically (presumptively), or may
be applied by a manual procedure.

[0042] Thus, the transmitting-side device 1 transmits the
depth map as subordinate information of the images in
providing (transmitting, broadcasting) the images. Further-
more, in this embodiment, additional subordinate informa-
tion is transmitted. The additional subordinate information
will be described later. In a case of digital broadcasting,
multiplex broadcasting is possible by multiplexing image
data and various kinds of subordinate information on one
transport stream. In a delivery using a computer network,
too, it is possible to multiplex the image data and various
kinds of subordinate information.

[0043] Incidentally, in a case of generating the stereo-
scopic vision-use image by the two-dimensional image and
the depth map, it is possible to regard the depth map as a
kind of two-dimensional image. Accordingly, as shown in
FIG. 2, two images, which are two-dimensional image and
the depth map, may be provided. Therefore, a concept
similar to that of providing two images, which are an
L-image and an R-image, in a two-viewpoint type stereo-
scopic vision may be adopted. However, in a case of images
for the two-viewpoint type stereoscopic vision and multi-
viewpoint type stereoscopic vision, formats do not differ
from viewpoint image to viewpoint image. On the other
hand, in a case of generating the stereoscopic vision-use
image by the two-dimensional image and the depth map, the
depth map may be a monochrome image in which several
bits are allocated to each pixel. Therefore, it may predeter-
mined that each pixel of the depth map (depth information
corresponding to each pixel in the two-dimensional image)
is expressed by how many bits, or information indicating a
size (number) of bits for each pixel may be provided from
the transmitting-side device 1 to the receiving-side device 2.
In addition, in a case of expressing the depth map as the
monochrome image, it is determined whether the depth map
shows a value indicating a close distance when the image is
whiter or the depth map shows the value indicating a close
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distance when the image is blacker. This also may be
predetermined, or information indicating the determination
may be transmitted from the transmitting-side.

[0044] [Additional Subordinate Information]

[0045] @ The transmitting-side device 1, when providing
the two-dimensional image as data, transmits the depth map
and scale information of values of the depth map as subor-
dinate information of the two-dimensional image together
with the data of the two-dimensional image. It is preferable
to assume that the size of bits for each pixel of the depth map
is decided, and further, to show a relationship between
resolution and a constant and concrete value corresponding
to a distance. FIG. 3 illustrates a case where a depth value
of one pixel is expressed with 3 bits. (Although, in reality,
it is not probable for the depth value to be expressed with 3
bits, the depth value is expressed with 3 bits only for the sake
of convenience of description.) In a case where 3 bits are
allocated to one pixel, it is possible to express eight levels
of depths. Scale information is transmitted in order to show
to how much constant and concrete distance one graduation
of the depths corresponds. In FIG. 3(a), the resolution is 100
millimeters (mm), so that it is possible to cover a wide range
of 0 (zero) millimeters (mm) to 800 millimeters (mm). In
addition, in FIG. 3(b), the resolution is 10 millimeters (mm),
so that it is possible to cover a narrow range of 0 (zero)
millimeters (mm) to 80 millimeters (mm). Therefore, by
transmitting the scale information, it is possible to allow the
receiving-side device 2 to produce the stereoscopic vision-
use image having various depths, large and small.

[0046] @ The transmitting-side device 1, when providing
the two-dimensional image as data, transmits the depth map
and definition information for allowing values correspond-
ing to distances indicated by values of the depth information
to have non-equal differences contrary to the values of the
depth information having a uniform difference as subordi-
nate information together with the data of the two-dimen-
sional image. In the aforementioned FIG. 3, a case where
the depths are expressed in equal intervals is shown. How-
ever, it is not always necessary that the depths are expressed
in equal intervals. As for the resolution of the depths, the
resolution may be high on a near side, and the resolution
may be low on a far side, for example. Accordingly, in a case
where the size of bits for each pixel is limited, there may be
a case where it is more effective to express depths in
non-equal intervals. In FIG. 4(«a), a logarithm type expres-
sion, in which the resolution is high on the near side, is
shown. More detail will be described using FIG. 5. In FIG.
5, it is defined that M is a maximum depth value (herein, 7
(111)), the depth value A is a positive number from 1 to M,
B=(M-A)/2, and a parallax interval between the depth value
A and A-1 is 2 to the power of B. In FIG. 5(a), a position
of a screen face is (010), and in FIG. 5(b), the position of
the screen face is (100). In a case where the above-described
function is used, the resolution becomes high on the near
side (the side of an observer) irrespective of the position of
the screen face.

[0047] On the other hand, in an example shown in FIG.
4(b), the closer the position is to the screen face (an image
displaying surface position), the higher the resolution of the
depth is, and the farther the position is from the screen face,
the lower the resolution of the depth is. More detail will be
described using FIG. 6. In FIG. 6, a difference between a
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maximum parallax (positive) and a minimum parallax
(negative) is 22, and it is prescribed that a procession of
numerical values “1, 1, 2, 2, 4, 4, 8, 8” is used in order as
the parallax intervals. Then, in FIG. 6(a), the position of the
screen face is 010, and in FIG. 6(b), the position of the
screen face is 011. This makes it possible that the depths near
the position of the screen face are finely set.

[0048] In a case where the values corresponding to dis-
tances indicated by the values of the depth map are allowed
to have non-equal differences as described above, it is
possible to adopt a method in which one pattern of expres-
sion of the non-equal differences is fixedly decided between
the transmitting-side and the receiving-side. However, it is
preferable that the transmitting-side can freely specify one
pattern of expression of the non-equal differences out of
several patterns of expressions of the non-equal differences.
In a case where two-bit specifying information is transmit-
ted, for example, when four functions (the functions include
afore-described prescription regarding the procession of
numerical values) are prepared on the receiving-side, four
kinds of expressions of the non-equal differences become
possible. Furthermore, regarding the position of the screen
face, too, it is possible to adopt a method in which one
position of the screen face is fixedly decided between the
transmitting-side and the receiving-side (for example, the
position of the screen face is fixedly set at 010, etc.).
However, it is preferable that the transmitting-side can
specify an arbitrary position of the screen face. In this case,
if the position of the screen face is set at 010, 010 may be
transmitted as information indicating the position of the
screen face.

[0049] The present invention is not limited to the above-
described expressions of the non-equal differences using the
functions, and however, the receiving-side may have a table.
Needless to say, a plurality of such the tables may be
prepared on the receiving-side and the table may be selected
according to table specifying information sent from the
transmitting-side.

[0050] @ The transmitting-side device 1, when providing
the two-dimensional image as data, can also transmit the
depth map expressed by different size of bits depending on
a screen area of the two-dimensional image as subordinate
information of the two-dimensional image together with the
data of the two-dimensional image. In this case, it is pref-
erable that the size of bits of the depth information is smaller
in a peripheral area of the two-dimensional image than in a
center area of the two-dimensional image. For example, as
shown in FIG. 7, the size of bits in the peripheral area is
three, and the size of bits in the central area of 50%-by-50%
is six. It is possible to adopt a method in which one
area-dividing pattern is fixedly decided between the trans-
mitting-side and the receiving-side, and however, a plurality
of area-dividing patterns may be prepared and an arbitrary
pattern may be specified by the transmitting-side. Or, infor-
mation indicating the size of bits may be written at the
beginning of each pixel. When 0 (zero) is defined as 3 bits
and 1 is defined as 6 bits, for example, it is possible that
image information is written such as a pixel 1 (0 000), pixel
2 (0 000), pixel 3 (1 000000), . . . .

[0051] Tt is noted that the area is divided into two in the
above-described area-dividing example, and however, this is
not always the case. As shown in FIG. 8, the area may be
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divided into three areas such as a 3-bit area, a 4-bit area, and
a 6-bit area. In addition, the area-dividing patterns may be
different according to a content of an image (object arrange-
ment situation) and a scene (according to a lapse of time).
Furthermore, in a case of a person image shown in FIG. 8,
it is possible to uniquely define structure of the person’s
face, body, and the like, so that a depth map table corre-
sponding to the person image is prepared, and when an
object to be photographed is a person, the depth map table
corresponding to the person image is selected (selecting by
an operator, or selecting by automatically determining the
object to be photographed), thus, the area-dividing pattern
shown in FIG. 8 can be selected automatically.

[0052] @ The transmitting-side device 1, when providing
the two-dimensional image as data, transmits a depth map of
the same value used in common with respect to a plurality
of pixels of the two-dimensional image, as subordinate
information of the two-dimensional image together with the
two-dimensional image. As a basis, resolution of the depth
map may be equal to that of the two-dimensional image,
however this is not always the case. The resolution of the
depth map may be different from that of the two-dimensional
image. For example, one pixel of the depth map is allowed
to correspond to 2-by-2 pixels of the two-dimensional image
(resolution of the depth map is one-fourth of the resolution
of the two-dimensional image). In addition, the depth infor-
mation of the same value used in common may be applied
to a larger number of pixels in a peripheral area of the
two-dimensional image than in a center area of the two-
dimensional image. As shown in FIG. 9(a), for example,
common depth information is applied to 3-by-3 pixels as one
group in the peripheral area, and common depth information
is applied to 2-by-2 pixels as one group in the center area of
50%-by-50%. It is possible to adopt a method in which one
area-dividing pattern is fixedly decided between the trans-
mitting-side and the receiving-side, and however, a plurality
of area-dividing patterns are prepared and an arbitrary
pattern may be specified by the transmitting-side. In trans-
mitting the depth map (monochrome image), as shown in
FIG. 9(b), the image is divided into four areas (an area V
corresponds to the center area of 50%-by-50%), and the
divided image is transmitted successively by a unit of each
area.

[0053] @ The transmitting-side device 1, when providing
the two-dimensional image as data, transmits a first depth
map applied to each object in the two-dimensional image
and a second depth map applied to pixels constituting each
object as subordinate information of the two-dimensional
image together with the data of the two-dimensional image.
That is, the objects are once expressed roughly by the depth
map, and then, the depth map information is segmentalized
and allocated to each object. FIG. 10 is a descriptive
diagram showing a concept of such the method. A state of
each depth of the objects in a case that a photographing state
shown in the portion (a) in FIG. 10 is seen from above is
shown in a portion (b) in FIG. 10. The state of the depth
shown in the portion (b) in FIG. 10 does not exist as an
image, and the state of the depth is applied as information at
the time of photographing or editing. That is, as shown in a
portion (¢) in FIG. 10, the state of the depth is divided into
rough layers, and layer information (the first depth map) is
applied to each object located on the layers. Then, the
second depth map information is allocated to pixels consti-
tuting each object. FIG. 11 shows a concrete example of an
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image transmission. An image of an image number 1 in FIG.
11 is transmitted as an original image, and an image of an
image number 2 (the first depth map) is attached thereto.
Furthermore, images which are the second depth map infor-
mation of each object (an image number 3, an image number
4, and an image number 5) are attached thereto. That is, the
images from the image number 1 to the image number 5 are
transmitted from the transmitting-side, and one image is
composed by using these five images on the receiving-side.
Moreover, in this example, the size of bits of the second
depth map information is different depending on each object.
The person is 8 bits and the tree is 4 bits, for example.

[0054] @ The transmitting-side device 1, when providing
the two-dimensional image as data, transmits the depth map
applied to each object in the two-dimensional image and
shape information of each object as subordinate information
of the two-dimensional image together with the two-dimen-
sional image. FIG. 12 shows a concrete example of such the
image transmission. The image of the image number 1 in
FIG. 12 is transmitted as an original image, and a mono-
chrome image (depth map) of the image number 2 is
attached thereto. Furthermore, shape information of compo-
nents of each object, and the like, are attached thereto. The
shape information, and the like, are composed of object
numbers (for example, information indicating to which
object, person, the tree, and the like, the number refers),
component numbers (for example, information indicating to
which component, a person’s head, a body, legs, and the
like, the number refers), shape information (information
indicating in what shape the components are, a sphere, a
cylinder, a cone, etc.), information indicating arrangement
among components (for example, information indicating
that the cylinder is located under a triangular pyramid with
respect to the tree), and the like. A mountain, which is
impossible to identify a shape, is transmitted as the mono-
chrome image (depth map). The receiving-side composes
one image using such the information.

[Receiving-Side Device]

[0055] As shown in the portion (c) in FIG. 1, the receiv-
ing-side device 2 receives image data, the depth map, and
additional subordinate information. If these data are multi-
plexed, a demultiplexing (DEMUX) process is performed.
As a decoding process on the image data, basically, a process
based on MPEG, for example, and the like is adopted. In
addition, the receiving-side device 2 generates an image for
a right eye 105R and an image for a left eye 105L to which
parallax is applied on the basis of the image data, the depth
map, and the like. Therefore, the receiving-side device 2 is
equipped with a receiving portion 21 (a modem, a tuner, and
the like) for receiving data, a demultiplexer 22 (DEMUX),
a decoding portion 23, an image generating portion 24 for
generating a parallax image on the basis of data of the
two-dimensional image and the depth map, etc., a monitor
25, and others.

[0056] The receiving-side device 2, as a result of being
equipped with a liquid crystal barrier on a near side position
of the monitor, allows performing both a display of a plane
vision image and a display of a stereoscopic vision image.
If the stereoscopic vision image is formed by alternately
arranging the images for the right eye and the images for the
left eye in a vertically-striped shape, vertically-striped shad-
ing areas are formed in the liquid crystal barrier by a control
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of a CPU 26. It is noted that, not only the configuration in
which the stereoscopic vision image is formed by alternately
arranging the image for the right eye and the image for the
left eye in the vertically-striped shape, but a configuration in
which the stereoscopic vision image is formed by obliquely
arranging the images for the right eye and the images for the
left eye (see Japanese Patent Publication No. 3096613) may
be adopted, for example. In this case, an oblique barrier is
formed in the liquid crystal barrier.

[0057] The CPU 26 of the receiving-side device 2 receives
the aforementioned additional subordinate information from
the demultiplexer 22, and performs an image display con-
trolling process based on the subordinate information. Here-
inafter, the image display controlling process will be
described.

[0058] The CPU 26 of the receiving-side device 22 obtains
scale information as the subordinate information and deter-
mines a parallax amount (a deviation (shift) amount of
pixels) on the basis of the scale information and the depth
map. That is, even if a depth value Ais set for a certain pixel,
a deviation (shift) amount of pixels in a parallax image
differs from a case where the scale information is B to a case
where the scale information is C (B =C). The CPU 26
applies parallax amount information to the image generating
portion 24, and the image generating portion 24 generates a
parallax image based on the parallax amount information.

[0059] The CPU 26 of the receiving-side device 2 obtains
function specifying information as the subordinate informa-
tion and selects a function on the basis of the function
specifying information. A memory 27 stores a plurality of
functions (definitions) for allowing the values corresponding
to distances shown by the values of the depth map to have
non-equal differences contrary to the values of depth infor-
mation having a uniform difference. The CPU 26 calculates
the parallax amount (the deviation (shift) amount of pixels)
on the basis of the selected function and the received depth
value. Herein, more specific description will be given using
FIG. 5(a). The receiving-side device 2 obtains a parallax
interval between the depth value A and A-1 on the basis of
an operation of B=(M-A)/2 and an operation of 2 to the
power of B. It is noted that, the parallax interval itself can
be decided by the size of bits expressing the depth value.
Therefore, the parallax interval may be related to the size of
bits and stored in the memory 27, and then the parallax
interval may be read out. The position of the screen face is
a portion where the depth value is 010. When the received
depth value is 101, 101 is larger than 010 by three gradu-
ations, so that the parallax amount 8 is obtained by an
operation of 4+2+42. The CPU 26 applies the parallax
amount information to the image generating portion 24, and
the image generating portion 24 generates a parallax image
on the basis of the parallax amount information.

[0060] The CPU 26 of the receiving-side device 2 obtains
table specifying information and selects a table on the basis
of the table specifying information. A plurality of tables
relating the depth value to the parallax amount are stored in
the memory 27. Taking the FIG. 5(a) as an example, a
content of the table is decided such that 000=-12, 001=-4,
010=0, . . . . The CPU 26, for example, applies the received
depth value as an address to the table, reads out the parallax
amount information from the table, and applies the parallax
amount information to the image generating portion 24. The
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image generating portion 24 generates a parallax image on
the basis of the parallax amount information.

[0061] When the receiving-side device 2 complies with
settings shown in FIGS. 5(a) and 5(b), the receiving-side
device 2 generates the parallax image matching a condition
that an area where the non-equal differences are large is
formed at a position far from an observer, and an area where
the non-equal differences are small is formed at a position
close to the observer. In addition, when the receiving-side
device 2 complies with settings shown in FIGS. 5(a) and
5(b), the receiving-side device 2 generates the parallax
image matching a condition that an area where the non-equal
differences are large is formed at a position far from an
image displaying surface position, and an area where the
non-equal differences are small is formed at a position close
to the image displaying surface position.

[0062] The receiving-side device 2, in a case of obtaining
the depth map expressed by different size of bits depending
on a screen area of a two-dimensional image, applies the
depth map expressed by the different size of bits depending
on the screen area of the two-dimensional image to each
pixel, and generates a stereoscopic vision-use image. For
example, as shown in FIG. 7, when the CPU 26 receives
information indicating that a pattern in which 3 bits are
applied to the pixels in a peripheral area and 6 bits are
applied to the pixels at a 50%-by-50% area is selected, the
CPU 26 determines the size of bits of each depth value on
the basis of the pattern specified by the received information.
Or, in a case where information indicating the size of bits is
written at the beginning of each depth value (pixel), it is
possible to determine the size of bits of each depth value by
the written information.

[0063] The receiving-side device 2, in a case of obtaining
pieces of depth information of which number is fewer than
the number of pixels of the two-dimensional image, gener-
ates a stereoscopic vision-use image by applying the depth
information of the same value used in common to a plurality
of pixels of the two-dimensional image. For example, as
shown in FIG. 9(a), upon receiving information indicating
that a pattern in which common depth information is applied
to 3-by-3 pixels as one group in a peripheral area and
common depth information is applied to 2-by-2 pixels as one
group in a 50%-by-50% area is selected, the CPU 26
determines to which pixels as one group common depth
information is applied on the basis of the pattern specified by
the received information. Then, for example, a parallax
image generating process is performed on three pixels on a
first row from the left, three pixels on a second row from the
left, and three pixels on a third row from the left in the
two-dimensional image, that is, nine pixels in total, in the
image generating portion 24, a common (one) parallax
amount applied from the CPU 26 is utilized.

[0064] The receiving-side device 2 obtains first depth
information applied to each object in the two-dimensional
image and second depth information applied to the pixels
constituting each object, generates depth information of
each pixel by adding the second depth information to the
first depth information, and generates a stereoscopic vision-
use image on the basis of the depth information of each
pixel. For example, as shown in FIG. 11, the receiving-side
device 2 receives the images of image numbers 1 to §
transmitted from the transmitting-side device, and the CPU
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26 generates parallax amount information of each pixel on
the basis of 2-bit depth map of each object in the image
indicated by the image number 2 and the depth map of pixels
constituting each object in the images indicated by the image
numbers 3 to 5. The CPU 26 applies the parallax amount
information to the image generating portion 24, and then, the
image generating portion 24 generates a parallax image on
the basis of the parallax amount information.

[0065] The receiving-side device 2 stores depth tables
relating the depth information to each pixel in a pixel group
constituting each shape (a sphere, a cylinder, a triangular
pyramid, and the like) in the memory 27. Furthermore, the
receiving-side device 2, when obtaining shape information
of each object as subordinate information, selects a depth
table corresponding to the shape and reads out the depth
information. It is possible to match the depth map with a size
of the object by performing processes such as a so-called
pixel interpolating process and a pixel thinning process on
the depth information (monochrome image). The CPU 26
generates the parallax amount information of each pixel by
adding the depth information obtained from the table to the
depth information applied to each object. The CPU 26
applies the parallax amount information to the image gen-
erating portion 24, and then, the image generating portion 24
generates a parallax image on the basis of the parallax
amount information.

[0066] As described above, the present invention makes it
possible to display various stereoscopic images. In addition,
there is an advantage that information amount to be provided
is reduced.

What is claimed is:

1. A stereoscopic vision-use image providing method,
wherein at a time that a two-dimensional image is provided
as data, depth information useful for converting the data of
the two-dimensional image into a stereoscopic vision-use
image and scale information of values of the depth infor-
mation are provided as subordinate information of the
two-dimensional image together with the data of the two-
dimensional image.

2. A stereoscopic vision-use image providing method,
wherein at a time that a two-dimensional image is provided
as data, depth information useful for converting the data of
the two-dimensional image into a stereoscopic vision-use
image and definition information for allowing values corre-
sponding to distances indicated by values of the depth
information to have non-equal differences contrary to the
values of the depth information having a uniform difference
are provided as subordinate information together with the
data of the two-dimensional image.

3. A stereoscopic vision-use image providing method
according to claim 2, wherein the definition information is
information specifying an arbitrary function out of a group
of functions.

4. A stereoscopic vision-use image providing method
according to claim 3, wherein information indicating which
value becomes an image displaying surface position out of
the values of the depth information is included in the
subordinate information.

5. A stereoscopic vision-use image providing method
according to claim 2, wherein the definition information is
information specifying an arbitrary table out of a group of
tables in which parallax amounts are predetermined with
respect to the values of the depth information.
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6. A stereoscopic vision-use image providing method
according to any one of claims 2 to 5, wherein the definition
information is set such that an area where the non-equal
differences are large is formed at a position far from an
observer, and an area where the non-equal differences are
small is formed at a position close to the observer.

7. A stereoscopic vision-use image providing method
according to any one of claims 2 to 5, wherein the definition
information is set such that an area where the non-equal
differences are large is formed at a position far from an
image displaying surface position, and an area where the
non-equal differences are small is formed at a position close
to the image displaying surface position.

8. A stereoscopic vision-use image providing method,
wherein at a time that a two-dimensional image is provided
as data, depth information expressed by different size of bits
depending on a screen area of the two-dimensional image is
provided as subordinate information of the two-dimensional
image together with the data of the two-dimensional image.

9. A stereoscopic vision-use image providing method
according to claim 8, wherein the size of bits of the depth
information is rendered smaller in a peripheral area of the
two-dimensional image than in a center area of the two-
dimensional image.

10. A stereoscopic vision-use image providing method
according to claim 8 or 9, wherein information indicating by
how many bits at which area to express the depth informa-
tion is provided as subordinate information together with the
data of the two-dimensional image.

11. A stereoscopic vision-use image providing method
according to claim 8 or 9, wherein information indicating by
how many bits for each pixel to express the depth informa-
tion is provided as subordinate information together with the
data of the two-dimensional image.

12. A stereoscopic vision-use image providing method,
wherein at a time that a two-dimensional image is provided
as data, depth information of the same value used in com-
mon is provided with respect to a plurality of pixels of the
two-dimensional image as subordinate information of the
two-dimensional image.

13. A stereoscopic vision-use image providing method
according to claim 12, wherein the depth information of the
same value used in common is applied to a larger number of
pixels in a peripheral area than in a center area of the
two-dimensional image.

14. A stereoscopic vision-use image providing method,
wherein at a time that a two-dimensional image is provided
as data, first depth information applied to each object in the
two-dimensional image and second depth information
applied to pixels constituting each object are provided as
subordinate information of the two-dimensional image
together with the data of the two-dimensional image.

15. A stereoscopic vision-use image providing method,
wherein at a time that a two-dimensional image is provided
as data, depth information applied to each object in the
two-dimensional image and shape information of each
object are provided as subordinate information of the two-
dimensional image together with the data of the two-dimen-
sional image.

16. A stereoscopic vision-use image providing method
according to any one of claims 1 to 15, wherein information
is provided by any one of methods such as broadcasting,
communications, and a recording into a recording medium.

Ex.1031/ Page 20 of 21
Intel Corp. et d



US 2006/0050383 Al

17. A stereoscopic image display device that generates a
stereoscopic vision-use image by utilizing obtained data of
a two-dimensional image and subordinate information
thereof, comprising:

a means for obtaining scale information and depth infor-
mation from the subordinate information;

a means for generating a parallax amount on the basis of
the scale information and the depth information, and a
means for generating a stereoscopic vision-use image
on the basis of the parallax amount.

18. A stereoscopic image display device that generates a
stereoscopic vision-use image by utilizing obtained data of
a two-dimensional image and subordinate information
thereof, comprising:

a means for obtaining depth information and function
specifying information from the subordinate informa-
tion;

a means for storing a plurality of functions for allowing
values corresponding to distances indicated by values
of the depth information to have non-equal differences
contrary to the values of the depth information having
a uniform difference;

a means for selecting a function on the basis of the
function specifying information;

a means for generating a parallax amount on the basis of
the selected function and the depth information; and

ameans for generating a stereoscopic vision-use image on

the basis of the parallax amount.

19. A stereoscopic image display device according to
claim 18, wherein a depth value applying a standard parallax
amount is determined on the basis of information indicating
an image displaying surface position.

20. A stereoscopic image display device that generates a
stereoscopic vision-use image by utilizing obtained data of
a two-dimensional image and subordinate information
thereof, comprising:

a means for obtaining depth information and table speci-
fying information from the subordinate information;

a means for storing a plurality of tables for allowing
values corresponding to distances indicated by values
of the depth information to have non-equal differences
contrary to the values of the depth information having
a uniform difference;

a means for selecting a table on the basis of the table
specifying information;

a means for generating a parallax amount on the basis of
the selected table and the depth information; and

ameans for generating a stereoscopic vision-use image by
utilizing the parallax amount.
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21. A stereoscopic image display device that generates a
stereoscopic vision-use image by utilizing obtained data of
a two-dimensional image and subordinate information
thereof, comprising a means for generating a stereoscopic
vision-use image by applying depth information expressed
by different size of bits depending on a screen area of the
two-dimensional image to each pixel of screen areas in a
case that the depth information expressed by different size of
bits depending on the screen area is obtained from the
subordinate information.

22. A stereoscopic image display device that generates a
stereoscopic vision-use image by utilizing obtained data of
a two-dimensional image and subordinate information
thereof, comprising a means for generating a stereoscopic
vision-use image by applying depth information of the same
value used in common to a plurality of pixels in the
two-dimensional image in a case that pieces of depth infor-
mation of which number is fewer than the number of pixels
in the two-dimensional image are obtained from the subor-
dinate information.

23. A stereoscopic image display device that generates a
stereoscopic vision-use image by utilizing obtained data of
a two-dimensional image and subordinate information
thereof, comprising;

a means for obtaining first depth information applied to
each object in the two-dimensional image and second
depth information applied to pixels constituting each
object from the subordinate information;

a means for generating depth information of each pixel by
adding the second depth information to the first depth
information; and

a means for generating a stereoscopic vision-use image on

the basis of the depth information of each pixel.

24. A stereoscopic image display device that generates
stereoscopic vision-use image by utilizing obtained data of
a two-dimensional image and subordinate information
thereof, comprising;

a means for obtaining depth information applied to each
object in the two-dimensional image and shape infor-
mation of each object from the subordinate informa-
tion;

a means for storing tables relating each pixel in a pixel
group constituting each shape to the depth information;

a means for selecting the table on the basis of the shape
information;

a means for generating depth information of each pixel by
adding the depth information obtained from the table to
the depth information applied to each object; and

a means for generating a stereoscopic vision-use image on
the basis of the depth information of each pixel.

#* #* #* #* #*
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