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(57) ABSTRACT 

This invention provides a stereoscopic-vision image pro 
cessing apparatus, a stereoscopic-vision image providing 
method, and an image display method that are capable of 
managing specification of display unit on which a stereo 
scopic-vision image is desired to be displayed as accessory 
information (assumed display information). The assumed 
display information includes a type and a display size of the 
display unit on which a stereoscopic-vision image is desired 
to be displayed. This allows an appropriate stereoscopic 
vision image to be obtained by specifying a type or a display 
size of the display unit that is desired to be displayed with 
them being combined with the stereoscopic-vision image 
and scaling the stereoscopic-vision image up or down, in 
display of a stereoscopic image, in accordance with the type 
or the display size of the display unit. 
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STEREOSCOPIC-VISION MAGE PROCESSING 
APPARATUS, STEREOSCOPIC-VISION IMAGE 
PROVIDING METHOD, AND IMAGE DISPLAY 

METHOD 

TECHNICAL FIELD 

0001. The present invention relates to a stereoscopic 
vision image processing apparatus, a stereoscopic-vision 
image providing method, and an image display method that 
are capable of generating a stereoscopic-vision image to be 
viewed stereoscopically. 

BACKGROUND ART 

0002 Conventionally, a stereoscopic-vision image pro 
cessing apparatus has been known, by which two still 
images etc. based on a parallax between the right and left 
eyes are photographed and displayed so that they can be 
observed by the right and left eyes, respectively, thereby 
obtaining a stereoscopic image. 
0003) A stereoscopic image (stereoscopic-vision image) 
composed of a left-viewpoint image (L-image) as viewed 
from the left eye and a right-viewpoint image (R-image) as 
viewed from the right eye can be displayed on a display unit 
Such as a display, so that it can be viewed stereoscopically. 

DISCLOSURE OF THE INVENTION 

0004) It, however, has been impossible to specify a type, 
a display size and the like of a display unit on which a 
Stereoscopic-vision image composed of one or more than 
one viewpoint image is desired to be displayed. Therefore, 
in display of a stereoscopic image, when the stereoscopic 
vision image is scaled up or down in accordance with a type 
or a display size of the display unit, a parallax between these 
viewpoint images is also increased or decreased, so that it 
has been impossible to obtain an appropriate stereoscopic 
Vision image. 
0005. In view of the above problems, the present inven 
tion has been developed, and it is an object of the present 
invention to provide novel and improved stereoscopic-vi 
Sion image processing apparatus, Stereoscopic-Vision image 
providing method, and image display method that are 
capable of managing, as accessory information, specifica 
tion of a display unit on which a stereoscopic-vision image 
is desired to be displayed. 
0006 To solve the above problems, a first aspect of the 
present invention provides a stereoscopic-vision image pro 
cessing apparatus for generating a stereoscopic-vision image 
by composing a plurality of viewpoint images having at least 
a parallax with respect to each other. The stereoscopic-vision 
image processing apparatus features managing a plurality of 
viewpoint images having different viewpoints together with 
assumed display information about an assumed display unit 
on which a composed Stereoscopic-vision image is desired 
to be displayed. 
0007 According to the present invention, by the stereo 
scopic-vision image processing apparatus, a plurality of 
viewpoint images having a parallax with respect to each 
other and different viewpoints is managed together with the 
assumed display information about an assumed display unit 
on which the composed stereoscopic-vision image is desired 
to be displayed. By Such a configuration, an efficiency of 
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selection is improved of the display unit on which a stereo 
scopic-vision image is desired to be displayed. 
0008. The assumed display information may be config 
ured to contain information about a type and/or a display 
size of an assumed display unit. By Such a configuration, the 
assumed display units can be classified in more detail. 
0009. The assumed display information may be config 
ured further to contain information about a type and/or a 
display size of an assumed display unit as well as assumed 
display size information for displaying a stereoscopic-vision 
image in an assumed display size thereof. By Such a con 
figuration, it is possible to specify the assumed display unit 
and also a display size of the stereoscopic-vision image that 
is desired to be displayed on this assumed display unit. 
0010 Alternatively, the assumed display information 
may be configured to contain assumed display size infor 
mation for displaying a stereoscopic-vision image in accor 
dance with an assumed display size thereof. By Such a 
configuration, it is possible to specify a display size of a 
Stereoscopic-vision image that is desired to be displayed on 
an assumed display unit. 
0011. A display size of the stereoscopic-vision image 
may be configured on the basis of at least assumed display 
information. By such a configuration, it is possible to scale 
up or down a stereoscopic-vision image according to the 
assumed display information and display the image on the 
assumed display unit. It is to be noted that a display unit may 
be used instead of the assumed display unit. 
0012. The assumed display information may be config 
ured to be assumed display size information. 
0013 Such a configuration may be employed that when 
a display size of a stereoscopic-vision image is changed, a 
screen for informing the change in display size is displayed. 
0014. Such a configuration may be employed that when 
a stereoscopic-vision image is displayed, it is decided 
whether a warning dialog-box is displayed at least based on 
a display size of this stereoscopic-vision image and/or the 
assumed display information. By Such a configuration, if a 
display unit for actually displaying the stereoscopic-vision 
image is not assumed display unit, the warning dialog-box 
can be displayed on a display. 
0015. Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
basis of a display lapse of time when the stereoscopic-vision 
image is displayed. By Such a configuration, when the lapse 
of time when the stereoscopic-vision image is displayed 
reaches a predetermined period of time, the warning dialog 
box can be displayed, thereby mitigating eyestrain due to 
elongated viewing and also a display processing load or a 
display power load for the stereoscopic-vision image. 
0016 Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
basis of an accumulation value of a stereoscopic intensity of 
the stereoscopic-vision image that is accumulated over the 
display lapse of time when this stereoscopic-vision image is 
displayed. By Such a configuration, it is possible to send out 
a warning exactly at a period of time when eyestrain is about 
to begin. 
0017 Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
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basis of assumed display size information contained in the 
assumed display information. By Such a configuration, it is 
possible to prevent a stereoscopic-vision image from being 
mistakenly displayed in an unexpected condition, thereby 
avoiding displaying a stereoscopic-vision image having a 
high Stereoscopic intensity by mistake. 
0018. Such a configuration may be employed that the 
warning dialog-box is displayed in response to expansion 
and/or reduction of a display size of the stereoscopic-vision 
image. By Such a configuration, it is possible to easily 
recognize or take notice of fluctuations in Stereoscopic 
intensity caused by fluctuations in parallax of the stereo 
scopic-vision image owing to restrictions on a display size 
of a display unit. 
0019. Alternatively, such a configuration may be 
employed that the warning dialog-box is displayed on the 
basis of assumed display size information contained in the 
assumed display information and expansion and/or reduc 
tion of a display size of the Stereoscopic-vision image. By 
Such a configuration, it is possible to easily recognize or take 
notice of fluctuations in Stereoscopic intensity caused by 
fluctuations in parallax of a stereoscopic-vision image 
because an assumed display size is specified beforehand. 
0020 Such a configuration may be employed that the 
warning dialog-box is set as an advisory Screen if a display 
size of a stereoscopic-vision image is reduced and the 
warning dialog-box may be configured to send out a warning 
that an intensity of the stereoscopic-vision image should be 
increased. 

0021. Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
basis of a stereoscopic intensity of a stereoscopic-vision 
image and/or a display lapse of time of the stereoscopic 
vision image and the warning dialog-box may be configured 
so that it can be decided whether it is displayed on the basis 
of an accumulated value of the stereoscopic intensity. 
0022. The above-described stereoscopic-vision image 
may be configured to be composed of a right-viewpoint 
image and a left-viewpoint image having a parallax with 
respect to each other. 
0023 Such a configuration may be employed that a 
right-viewpoint image and a left-viewpoint image would be 
managed as one combined image and assumed display 
information would be managed as tag information of the 
combined image. By Such configuration, it is possible to 
integrate the right-viewpoint and left-viewpoint images and 
the assumed display information so that they may be man 
aged as a combined image effectively. 
0024. This assumed display information may be config 
ured to contain information about a type and/or a display 
size of the assumed display unit and the assumed display 
information may be configured to contain assumed display 
size information for displaying the stereoscopic-vision 
image in an assumed display size thereof. 
0025. This assumed display information may be config 
ured to contain assumed display size information for dis 
playing the stereoscopic-vision image in an assumed display 
size thereof. 

0026. A display size of this stereoscopic-vision image to 
be displayed on a display Screen on which the stereoscopic 
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vision image is displayed may be configured to be controlled 
on the basis of at least the assumed display information. 
0027 Assumed display information may be configured to 
be assumed display size information and Such a configura 
tion may be employed that when a display size of the 
Stereoscopic-vision image is changed, a screen for informing 
the change in display size is displayed. 

0028 Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed, when 
the stereoscopic-vision image is displayed, based on at least 
a display size of the Stereoscopic-vision image and/or the 
assumed display information. 
0029 Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
basis of a display lapse of time when the stereoscopic-vision 
image is displayed. 

0030) Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
basis of an accumulation value of a stereoscopic intensity of 
the stereoscopic-vision image that is accumulated over the 
display lapse of time of the stereoscopic-vision image. 

0031. Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
basis of assumed display size information contained in the 
assumed display information. 
0032 Such a configuration may be employed that the 
warning dialog-box is displayed in response to expansion 
and/or reduction of a display size of the stereoscopic-vision 
image or Such a configuration may be employed that the 
warning dialog-box is displayed in response to expansion 
and/or reduction of a display size of the stereoscopic-vision 
image. 

0033 Such a configuration may be employed that it is 
decided whether the warning dialog-box is displayed on the 
basis of a stereoscopic intensity of the stereoscopic-vision 
image and/or a display lapse of time of the stereoscopic 
vision image or it is decided whether the warning dialog-box 
is displayed on the basis of the accumulation of the stereo 
scopic intensity. 

0034) To solve the above problems, in another aspect of 
the present invention, a stereoscopic-vision image providing 
method for providing data of a stereoscopic-vision image 
which is generated by composing a plurality of viewpoint 
images having a parallax with respect to each other features 
that accessory information which is managed together with 
the data of the plurality of viewpoint images having different 
viewpoints and relates to an assumed display unit on which 
the Stereoscopic-vision image is desired to be displayed is 
provided together with the data of the viewpoint images. 

0035. According to the present invention, by managing 
the accessory information accompanying with a plurality of 
viewpoint images having a parallax with respect to each 
other and different viewpoints, it is possible to efficiently, for 
example, provide or search for a viewpoint image that is 
appropriate for a display unit to display a stereoscopic 
Vision image. 

0036) The accessory information may be configured to be 
assumed display information, and the assumed display infor 
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mation may be configured to contain information about a 
type and/or a display size of the assumed display unit. 
0037. The assumed display information may be config 
ured to further contain information about a type and/or a 
display size of the assumed display unit as well as assumed 
display size information for displaying a stereoscopic-vision 
image in an assumed display size thereof. 
0038 Alternatively, such a configuration may be 
employed that the assumed display information contains 
assumed display size information for displaying a stereo 
scopic-vision image in an assumed display size thereof. 
0039. Such a configuration may be employed that a 
display size of a stereoscopic-vision image to be displayed 
on a display screen on which the Stereoscopic-vision image 
is displayed is controlled on the basis of at least assumed 
display information. 
0040. The assumed display information may be config 
ured to be assumed display size information and the stereo 
scopic-vision image may be configured to be composed of 
right-viewpoint and left-viewpoint images having a parallax 
with respect to each other. 
0041. Such a configuration may be employed that the 
right-viewpoint and left-viewpoint images are managed as 
one combined image and assumed display information is 
managed as tag information of the combined image. 
0042. To solve the above problems, a further aspect of the 
present invention features that a stereoscopic-vision image 
processing apparatus for generating a stereoscopic-vision 
image by composing a right-viewpoint image and a left 
viewpoint image having a parallax with respect to each other 
is provided, and the right-viewpoint image and the left 
viewpoint image are individually managed together with 
assumed display information about an assumed display unit 
on which the composed stereoscopic-vision image is desired 
to be displayed. 
0043. According to the present invention, by the stereo 
scopic-vision image processing apparatus, a right-viewpoint 
image and a left-viewpoint image are managed together with 
assumed display information about an assumed display unit 
on which the composed stereoscopic-vision image is 
assumed to be desirably displayed. By Such a configuration, 
it is possible to efficiently select a display unit on which the 
composed stereoscopic-vision image is desired to be dis 
played. 

0044 Such a configuration may be employed that the 
right-viewpoint and left-viewpoint images are managed as 
one combined image and the assumed display information is 
managed as tag information of the combined image. By Such 
a configuration, it is possible to integrate the right-viewpoint 
and left-viewpoint images and the assumed display infor 
mation and efficiently manage them as the combined image. 
0045. The assumed display information may be config 
ured to contain information about a type and a display size 
of the assumed display unit. 
0046) To solve the above-described problems, a still 
further aspect of the present invention provides an image 
display method for generating a stereoscopic-vision image 
by composing a plurality of viewpoint images having at least 
a parallax with respect to each other and displaying it. This 
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image display method features that stereoscopic-vision 
images having almost the same display size are displayed on 
at least two displays. 
0047 Such a configuration may be employed that when 
a display size of the stereoscopic-vision image is changed, 
this change in display size is informed or that a warning 
dialog-box is displayed in response to expansion and/or 
reduction of a display size of the stereoscopic-vision image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0048 FIG. 1 is an explanatory diagram of a schematic 
configuration of Dan imaging device mounted with an 
optical adapter according to a present embodiment; 

0049 FIG. 2 is an explanatory illustration of a configu 
ration example of the optical adapter of FIG. 1; 

0050 FIG. 3 is an explanatory illustration of a parallactic 
image that is imaged by an imaging device mounted with the 
optical adapter according to the present embodiment; 

0051 FIG. 4 is an explanatory illustration of a schematic 
configuration of a stereoscopic-vision image display by 
means of a projector according to the present embodiment; 

0052 FIG. 5 is an explanatory illustration of a schematic 
configuration of computer device according to the present 
embodiment; 

0053 FIG. 6 is an explanatory illustration of processing 
to generate a stereoscopic-vision image by composing an 
R-image and an L-image according to the present embodi 
ment; 

0054 FIG. 7 is an explanatory illustration of a stereo 
scopic-vision image according to the present embodiment; 

0055 FIG. 8 is an explanatory illustration of an outline of 
Stereoscopic viewing of a stereoscopic-vision image in 
accordance with the present embodiment; 
0056 FIG. 9 is a block diagram of a schematic configu 
ration of an image processing apparatus according to the 
present embodiment; 

0057 FIG. 10 is an explanatory diagram of an outlined 
data structure of a stereoscopic-vision image file according 
to the present embodiment; 

0058 FIG. 11A is an explanatory diagram of a schematic 
configuration of combined image data according to the 
present embodiment; 
0059 FIG. 11B is an explanatory diagram of another 
schematic configuration of the combined image data accord 
ing to the present embodiment; 

0060 FIG. 12 is an explanatory table of a schematic 
configuration of a tag related to image control information 
according to the present embodiment; 

0061 FIG. 13 is another explanatory table of the sche 
matic configuration of the tag related to the image control 
information according to the present embodiment; 

0062 FIG. 14 is an explanatory illustration of an outline 
of a value which is set in a field of a tag of “Assumed 
Display according to the present embodiment; 
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0063 FIG. 15 is a flowchart showing an outline of 
processing to display a stereoscopic-vision image by utiliz 
ing assumed display information according to the present 
embodiment; 
0064 FIG. 16A is an explanatory illustration of a sche 
matic configuration of a display Screen example according to 
the present embodiment; 
0065 FIG. 16B is another explanatory illustration of 
another schematic configuration of the display Screen 
example according to the present embodiment; 
0.066 FIG. 17 is an explanatory illustration of a sche 
matic configuration of a warning dialog-box example 
according to the present embodiment; 
0067 FIG. 18 is a graph showing an outline of a change 
in accumulated Stereoscopic intensity of a stereoscopic 
vision image according to the present embodiment; 
0068 FIG. 19 is a flowchart showing an outline of 
warning dialog-box display processing based on a warning 
level according to the present embodiment; 
0069 FIG. 20 is an explanatory illustration of an outline 
of a stereoscopic-vision image and a warning dialog-box 
which are displayed on the basis of a warning level accord 
ing to the present embodiment; 
0070 FIG. 21 is another explanatory illustration of the 
outline of another stereoscopic-vision image and another 
warning dialog-box which are displayed on the basis of 
another warning level according to the present embodiment; 
0071 FIG. 22A is an explanatory illustration of an out 
line of a screen of a stereoscopic image which is displayed 
on the basis of a warning level according to the present 
embodiment; and 
0072 FIG. 22B is an explanatory illustration of an out 
line of a warning dialog-box which is displayed on the basis 
of a warning level according to the present embodiment. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0073. The following will describe in detail preferred 
embodiments of the present invention with reference to 
appended drawings. It is to be noted that in the following 
description and the appended drawings, components that 
have roughly the same functions and configurations are 
indicated by the same symbols, to avoid duplicated descrip 
tion thereof. 

0074 There are a lot of methods (hereinafter referred to 
as “stereoscopic viewing methods”) for Stereoscopically 
visualizing a two-dimensional image by utilizing a spatial 
gap (binocular parallax) between retinal images acquired by 
the respective right and left eyes of a human being etc. 
0075. As stereoscopic viewing methods, an anaglyph 
system, a coloranaglyph system, a polarization filter system, 
a time-sequential stereoscopic television system etc. which 
utilize special glasses, and a lenticular system etc. which do 
not utilize special glasses, etc. have been known. 
0.076 To realize these various stereoscopic viewing 
methods, it is necessary to acquire a left-viewpoint image for 
the left eye (L-image) and a right-viewpoint image for the 
right eye (R-image). The easiest way of acquiring the 
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L-image and the R-image is to photograph the same subject 
twice by moving a camera by as much as a distance between 
the eyes of a person. 
0077. Further, as a method for acquiring the L-image and 
the R-image in one time, for example, a method of attaching 
an optical adapter 105 made of a mirror etc. to an outside of 
a lens 103 of an imaging device 100 as shown in FIGS. 1 and 
2 has been known. It is to be noted that this imaging device 
100 may be, for example, a digital camera. 
0078. Further, as a method of generating stereoscopic 
images (stereoscopic-vision images, 3D images) by com 
posing various viewpoint images and displaying it as shown 
in FIG. 3, a polarization filter system such as one shown in 
FIG. 4 is available. 

0079. As shown in FIG. 4, the polarization filter system 
comprises a right-eye projector 141 for projecting an R-im 
age, a left-eye projector 142 for projecting an L-image, a 
screen 143 for reflecting L-image light and R-image light, 
and polarization glasses 144. It is to be noted that a 3D 
(three-dimensional) image refers to a stereoscopic-vision 
image that can be viewed stereoscopically. 
0080. The right-eye projector 141 is equipped with a 
polarization filter vertically. The left-eye projector 142 is 
equipped with a polarization filter horizontally. Therefore, as 
R-image light projected from the right-eye projector 141, 
horizontal arrow-directional light shown in FIG. 4 is pro 
jected. AS L-image light projected from the left-eye projec 
tor 142, vertical arrow-directional light shown in FIG. 4 is 
projected. 
0081. Next, on the screen 143, an L-image projected by 
vertical linear polarization and an R-image projected by 
horizontal linear polarization are Superimposed on each 
other to generate a stereoscopic-vision image. 
0082. By using the polarization glasses 144 having a 
horizontal linear polarization filter on its left side and a 
vertical linear polarization filter on its right side, of the 
stereoscopic-vision image reflected by the screen 143, the 
R-image projected by the right-eye projector 141 passes 
through only the right-side linear polarization filter and the 
L-image projected from the left-eye projector 142 passes 
through only the left-side linear polarization filter. 
0083. Therefore, the stereoscopic-vision image on that 
screen 143 as viewed through the polarization glasses 144 
may appear Stereoscopically, for example, a building etc. 
may appear as protruding. 
0084 Besides the case of generating a stereoscopic 
vision image on the screen 143 shown in FIG. 4, a stereo 
scopic-vision image can be generated and displayed using, 
for example, a personal computer (PC) or computer device. 
Next, a case of generating a stereoscopic-vision image by 
using computer device according to the present embodiment 
will be described with reference to FIGS. 5-8. 

0085. As described above, owing to reflection by mirrors 
121 and 122 shown in FIG. 2, a parallactic image having a 
parallax between right and left viewpoints is generated. 
Although this parallactic image is made up of an L-image 
and an R-image as shown in FIG. 2, the present invention is 
not limited to Such a case. 

0086) Next, a computer device applied to a stereoscopic 
vision image processing apparatus according to the present 
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embodiment will be described with reference to FIG. 5. FIG. 
5 is an explanatory illustration of a schematic configuration 
of the computer device according to the present embodi 
ment. 

0087. The computer device 150 is an information pro 
cessing equipment that has at least a central processing unit 
(CPU) and a storage section and relates generally to a 
computer device but may include information processing 
equipment such as a mobile terminal, a personal digital 
assistant (PDA), a notebook personal computer, and a desk 
top personal computer. 

0088 As shown in FIG. 5, the computer device 150 
further comprises a computer device 150 for generating a 
Stereoscopic-vision image, polarization glasses 171 used by 
a user when he or she sees a displayed Stereoscopic-vision 
image, a stereoscopic-vision display section 140 for display 
ing a stereoscopic-vision image, and a line polarization plate 
172 arranged outside a display Surface of this stereoscopic 
vision display section 140. 
0089. The polarization glasses 171 are supported by a 
support rod 170 mounted to the computer device 150 in such 
a manner that they may be located in a space around above 
a keyboard of the computer device 150. 
0090 Next, generated L-image and R-image are com 
posed as shown in FIG. 6 in accordance with the following 
Equation 1, to generate a stereoscopic-vision image as 
shown in FIG. 7. That is, a stereoscopic-vision image is 
generated from a parallactic image comprised of a right 
viewpoint image and a left-viewpoint image. It is to be noted 
that an even-numbered line and an odd-numbered line refer 
to horizontal rows which is provided in the stereoscopic 
vision display section 140 equipped to the computer device 
150. 

0.091 For example, in a case where the display section is 
of an ultra extended graphics array (UXGA), assuming the 
top one of the horizontal lines to be the 0th line, the 0th line 
is an even-numbered line, the next 1st line is an odd 
numbered line . . . . and the bottom line (1599th line) is, . 

0092. For even-numbered lines: 
1x(L-image pixel)+Ox(R-image pixel)=(pixel of ste 
reoscopic-vision image); and 

0093 for odd-numbered lines: 
Ox(L-image pixel)+1x(R-image pixel)=(pixel of ste 
reoscopic-vision image) Equation 1 

0094. As shown in FIG. 7, by composing an L-image and 
an R-image for each of the horizontal lines starting from the 
Oth line sequentially, a stereoscopic-vision image in which 
the L-image and the R-image are composed for every second 
line is generated. The generated Stereoscopic-vision image is 
displayed, for example, on the stereoscopic-vision display 
section 140 equipped to the computer device. 
0.095 As shown in FIG. 8, the user views the stereo 
scopic-vision image displayed on the stereoscopic-vision 
display section 140, through the polarization glasses 171. It 
is to be noted that the stereoscopic-vision display section 
140 is equipped with a line polarization plate 172 before 
hand. 

0096. This line polarization plate 172 has a plurality of 
horizontal lines. The line polarization plate 172 comprises a 

Nov. 8, 2007 

vertical polarization plate for even-numbered lines starting 
from the top one and a horizontal polarization plate for 
odd-numbered lines of the plurality of lines. 
0097. A horizontal polarization filter is provided on the 
right side of the polarization glasses 171 and a vertical 
polarization filter is provided on its left side. Therefore, of 
the light of the L-image or the light of the R-image that 
passes through the line polarization plate 172, only the light 
of the L-image comprised of the even-numbered lines passes 
through left side glass of the polarization glasses 171 as well 
as only the light of the R-image comprised of the odd 
numbered lines passes through the right side glass thereof. 
Accordingly, the user can view the stereoscopic-vision 
image Stereoscopically. 
(Stereoscopic-Vision Image Processing Apparatus) 
0098. The following will describe a stereoscopic-vision 
image processing apparatus according to the present 
embodiment with reference to FIG. 9. FIG. 9 is a block 
diagram of a schematic configuration of the stereoscopic 
vision image processing apparatus according to the present 
embodiment. It is to be noted that the stereoscopic-vision 
display section 140 according to the present embodiment is 
device for displaying a stereoscopic-vision image and cor 
responds to, for example, a display unit, an assumed display 
unit, etc. 
0099. As shown in FIG. 9, the stereoscopic-vision image 
processing apparatus for generating a stereoscopic-vision 
image that can be viewed stereoscopically comprises at least 
one of a photographing section 101, an image encoding 
section 132, an image control information generation section 
133, a data multiplication section 134, a recording medium 
135, a data separation section 136, an image decoding 
section 137, an image separation section 138, an image 
conversion section 139, and a stereoscopic-vision display 
section 140. 

0.100 The photographing section 101 is comprised of 
photographing elements (CCD) 130-1 and 130-2 for photo 
graphing a subject and a composition section 131. It is to be 
noted that the photographing elements 130-1 and 130-2 may 
be integrated into one photographing element 130. In this 
case, the optical adapter 105 etc. can be equipped therewith. 
0101 An image (L-image or left-viewpoint image) from 
a left-eye viewpoint photographed by the photographing 
element 130-1 and an image (R-image or right-viewpoint 
image) from a right-eye viewpoint photographed by the 
photographing element 130-2 are transmitted to the compo 
sition section 131. It is to be noted that although the 
Stereoscopic-vision image processing apparatus shown in 
FIG. 9 is described with reference to an example of two 
viewpoints, the present invention is not limited to Such a 
case and is applicable also to the case of multiple view 
points. 
0102) The composition section 131 produces a parallactic 
image from the viewpoint images (L-image and R-image) 
transmitted to it. For example, these viewpoint images are 
composed in Such a manner that they may be adjacent to 
each other. Although in a parallactic image shown in FIG. 9 
the L-image and R-image are adjacent side by side, the 
present invention is not limited to Such the example. 
0103) This parallactic image is encoded by the image 
encoding section 132. This encoding is illustratively per 
formed in a joint photographic experts group (JPEG) format. 
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0104. The image control information generation section 
133 generates tag information (hereinafter referred to as 
“image control information”) required to, for example, con 
vert that parallactic image into a stereoscopic-vision image. 
The image control information contains photographing 
information Such as an exposure, a date/time, flashing/non 
flashing, etc. at the time of photographing by the photo 
graphing section 101, information for generating a proper 
Stereoscopic-vision image on the Stereoscopic-vision display 
section 140, etc. For example, it contains a rotation angle by 
which a viewpoint image in the parallactic image is to be 
rotated. 

0105 The data multiplication section 134 multiplies the 
parallactic image transmitted from the image encoding sec 
tion 132 and the image control information transmitted from 
the image control information generation section 133. The 
multiplied parallactic image and image control information 
are recorded in the recording medium 135. 
0106 The recording medium 135 is a device that is 
capable of recording data, and illustrates a hard disk drive 
(HDD), a CD rewritable (CD-RW), a DVD random access 
memory (DVD-RAM), an electrically erasable program 
mable read only memory (EEPROM), or a memory stick 
(registered trade name), etc. 
0107 The data separation section 136 acquires the par 
allactic image and the image control information, respec 
tively, which are recorded in the recording medium 135. The 
data separation section 136 transmits the acquired parallactic 
image to the image decoding section 137 and the image 
control information to the image separation section 138. It is 
to be noted that the parallactic image data and the image 
control information are recorded at a predetermined location 
(folder etc.) in the recording medium 135 beforehand. 
0108. Although the data separation section 136 of the 
present embodiment has been described with reference to a 
case where it acquires the parallactic image and the image 
control information from the recording medium 135, the 
present invention is not limited to it; for example, it is 
applicable to a case where it acquires them through a 
network. 

0109 The image decoding section 137 decodes the par 
allactic image data encoded beforehand and transmits it to 
the image separation section 138. 
0110. The image separation section 138 acquires a par 
allactic image specified in the image control information and 
separates it into images (L-image and R-image) of both 
viewpoints, based on the image control information trans 
mitted from the data separation section 136. 
0111. The image conversion section 139 Superimposes 
the L-image and the R-image transmitted from the image 
separation section 138, to convert them into a stereoscopic 
Vision image. 
0112 The stereoscopic-vision display section 140 dis 
plays the stereoscopic-vision image converted by the image 
conversion section 139. The stereoscopic-vision display 
section 140 may be, for example, a display section of a 
display etc. equipped to the later-described computer device, 
a projector device for displaying images on a screen by 
projection, etc. It is to be noted that Such a stereoscopic 
vision display section 140 of the present embodiment is 
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effective not only in the case of displaying a stereoscopic 
vision image but also in the case of for example, displaying 
a two-dimensional still image or moving image or outputting 
audio. 

(Imaging Device 100) 
0113. The imaging device 100 shown in FIG. 1 comprises 
at least one of the imaging section 101, the image encoding 
section 132, the image control information generation sec 
tion 133, and the data multiplication section 134 shown in 
FIG. 9. 

(Computer Device 150) 
0114. The computer device 150 shown in FIG. 5 com 
prises the data separation section 136, the image decoding 
section 137, the image separation section 138, the image 
conversion section 139, and the stereoscopic-vision display 
section 140 of such a configuration as shown in FIG. 9. It is 
to be noted that the computer device 150 may further 
comprises the image encoding section 132, the image con 
trol information generation section 133, the data multipli 
cation section 134, and the recording medium 135. 
0115 The computer device 150 takes in data of a paral 
lactic image photographed by the imaging device 100 
mounted with the optical adapter 105 shown in FIG. 1. 
Alternatively, the computer device 150 takes in data of an 
image photographed by it in a condition where it is not 
mounted with the optical adapter 105. It is to be noted that 
the imaging device 100 of the present embodiment may be, 
for example, a digital still camera, a digital video camera, 
etc. 

0116 Furthermore, the computer device 150 generates 
Stereoscopic-vision image data by using the taken-in paral 
lactic image data or data of Successively photographed two 
images. The generated Stereoscopic-vision image data is 
displayed on the stereoscopic-vision display section 140 as 
a stereoscopic-vision image. 
0.117) It is to be noted that image control information 
generated by the image control information generation sec 
tion 133 is added to image data Such as a parallactic image 
taken-in by the computer device 150 from the imaging 
device 100. It is to be noted that even in a case where image 
control information is not added to the taken-in image data, 
the image control information may be added or, for example, 
edited by the image control information generation section 
133 equipped to the computer device 150. 
(Stereoscopic-Vision Image File) 
0118. The following will describe a stereoscopic-vision 
image file according to the present embodiment with refer 
ence to FIG. 10. FIG. 10 is an explanatory diagram of an 
outlined data structure of a stereoscopic-vision image file 
according to the present embodiment. 
0119) As shown in FIG. 10, a stereoscopic-vision image 

file is a compressed JPEG data file having a file name of for 
example, “file 1.jpg with an extension of “.jpg. Further, 
the stereoscopic-vision image file can give parallactic image 
data comprised of, for example, the above-described right 
viewpoint image and left-viewpoint image. 
0.120. The stereoscopic-vision image file is recorded in 
accordance with the design rule for camera file system 
(DCF) standard and has an application marker segment 
(APP1) inserted into it. 

Ex.1035 / Page 26 of 37
Intel Corp. et al

Ex.1035 / Page 26 of 37
Intel Corp. et al



US 2007/0257902 A1 

0121 The APP1 is arranged immediately following a 
start of image (SOI), which indicates a start of a stereo 
scopic-vision image file. 
0122 Furthermore, immediately following the APP1, 
combined image data is arranged, and at the end, an end of 
image (EOI) that indicates an end of a stereoscopic-vision 
image file is arranged. A combined image will be described 
later. 

0123. A region of the APP1 is comprised of identification 
information of an exchangeable image file format (Exif) and 
an accessory information body (Tiff header, IFD0, and 
IFD1) as shown in FIG. 10. A size of the APP1 including all 
of these must not exceed 64K bytes according to the JPEG 
standard. 

0.124. The accessory information employs a Tiff structure 
containing a file header (Tiff header) and can record up to 
two IFDs (IFD0 (0th IFD) and IFD1 (1st IFD)). It is to be 
noted that IFD stands for “image file directory'. 
0125 The IFD0 records accessory information about a 
compressed image (main image) or a stereoscopic-vision 
image (3D image). As shown in FIG. 10, in the IFD0 region, 
an Exif pointer portion in which a pointer of an Exif IFD is 
placed, a GPS pointer portion in which a pointer of a GPS 
IFD is placed, and a 3D pointer portion in which a pointer 
of a 3D IFD is placed are arranged. 
0126. In the IFD0 region, following these pointer por 
tions, Exif IFD, Exif IFD Value, GPS IFD, GPS IFD Value, 
3D IFD, and 3D IFD VALUE are further arranged. 
0127 Exif IFD and Exif IFD Value record a tag or a tag 
value related to characteristics of image data, a structure 
thereof, user information, photographing condition, a date, a 
time, etc. A "User comment’ tag for a user comment, an 
“Exposure Time' tag that indicates an exposure time, a 
“Flash' tag that indicates flashing/non-flashing, etc. are 
provided for example. 

0128. The GPS IFD and the GPS IFD Value record a tag 
or a tag value related to a global positioning system (GPS). 
For example, a tag “GPS Latitude” that indicates a latitude 
and a tag “GPS Altitude” that indicates an altitude are 
provided for example. 

0129. The above-described 3D IFD and 3D IFD Value 
record a tag or a tag value (Value) related to image control 
information for controlling processing etc. for conversion 
into a stereoscopic-vision image, which is a 3D image. The 
image control information will be described in detail later. 
0130. It is to be noted that the data structure of a 
Stereoscopic-vision image file according to the present 
embodiment is not limited to the above-described examples 
and any other data structures may be realized. For example, 
in a case where the stereoscopic-vision image file data 
structure is made of JPEG data, each item of the JPEG data 
may contain a JPEG header, compressed image data, and an 
end of image (EOI). This JPEG header contains a start of 
image (SOI) and accessory information Such as color man 
agement information. Further, viewpoint information Such 
as a viewpoint number of viewpoint image data can be 
allocated, for example, in each JPEG header. A plurality of 
viewpoint images having different viewpoints can be pro 
vided in a form of a file header, the following plurality of 
items of JPEG data, and file end information that indicates 
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an end of the entirety. If no header is present for the entirety 
(in the case of a combined image), viewpoint information is 
stored in a JPEG header (application marker/IFD). 
(Image Information) 
0131) A stereoscopic-vision image file according to the 
present embodiment is comprised of viewpoint image data 
that provides a main image generated by photographing or 
recording etc. and image control information. It is to be 
noted that the viewpoint image data and the image control 
information are prescribed in the DCF standard. 
(Image Format) 
0.132. Next, combined image data according to the 
present embodiment will be described with reference to 
FIGS. 11A and 11B. FIGS. 11A and 11B are explanatory 
diagrams of schematic configurations of combined image 
data according to the present embodiment. 
0.133 As shown in FIGS. 11A and 11B, combined image 
data of the present embodiment is one example of a paral 
lactic image comprised of a viewpoint image (L-image) for 
the left eye and a viewpoint image (R-image) for the right 
eye. It is to be noted that each of the L-image and R-image 
is a viewpoint image photographed from each viewpoint. 
These viewpoint images, which are still images, are com 
posed into a 3D stereoscopic-vision image. 

0.134. The above-described combined image data is con 
figured so that L-image data and R-image data are integrated 
into one image. Therefore, in the combined image, the 
L-image and the R-image are combined. 
0135) A combined image 350 shown in FIG. 11A is 
configured so that the L-image and the R-image are arranged 
adjacent to each other horizontally. The combined image 
350 shown in FIG. 11B, on the other hand, is configured so 
that the L-image and the R-image are integrally combined 
vertically. 

0.136 Although the combined image of the present 
embodiment has been described in a case where it is of two 
viewpoints, the present invention is not limited to it; the 
present invention is applicable also to a case where images 
photographed from a plurality of viewpoints are combined 
into one image and recorded. 
(Image Control Information) 
0.137 To record stereoscopic-vision image data accord 
ing to the present embodiment, it is necessary to record 
image control information given as tag information in, for 
example, a recording medium such as a hard disk drive, a 
memory, or a CD-ROM as described above. The following 
will describe a tag related to image control information of 
the present embodiment. 
0.138 A tag related to 3D image control information of 
the present embodiment will be described with reference to 
FIGS. 12 and 13. FIGS. 12 and 13 are explanatory tables of 
a schematic configuration of a tag related to image control 
information according to the present embodiment. It is to be 
noted that in FIGS. 12 and 13, symbols in a “Indispensable/ 
Optional column are as follows: O: Indispensable, A: 
Optional (Omissible). 
0.139. As shown in FIG. 12, image control information 
according to the present embodiment is tag information, 
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which begins with "3D Picture Management Tag”. The “3D 
Picture Management Tag” is a tag comprised of four bytes 
and indispensable for both of recording side and reproduc 
tion side of a 3D image data. It is to be noted that repro 
duction means to convert image data of a combined image 
into 3D image data and display it on a display etc. 

0140 Next, "3D Picture Management Size' is a tag 
comprised of four bytes and indispensable for both of 
recording side and reproduction side. 

0141 "3D Picture Management Version' is a tag com 
prised of four bytes and indispensable for both of recording 
side and reproduction side. 
0142 “Picture Structure' is a tag comprised of one byte 
and indispensable for both of recording side and reproduc 
tion side. 

0143 “Picture Specific Data' is a collection of tags 
related to data peculiar to the parallactic image of the 3D 
image data and indispensable for both of recording side and 
reproduction side on at least one or more tags. 

0144. As shown in FIG. 13, “Assumed Display', which 
is a tag related to “Picture Structure', is comprised of four 
bytes and indispensable for recording side and optional for 
reproduction side. It is to be noted that “Assumed Display” 
is a tag provided to display a stereoscopic-vision image 
having an appropriate size on the Stereoscopic-vision display 
section 140 capable of displaying a 3D image (stereoscopic 
vision image). Therefore, in fields of the “Assumed Display” 
tag, a type and a size of the stereoscopic-vision display 
section 140 are set. Although the size of the stereoscopic 
vision display section 140 is given in inches in the present 
embodiment, the present invention is not limited to it. 
(Assumed Display Information) 
0145. In addition to specification of a crop region or a 
valid region, when displaying a stereoscopic-vision image in 
a viewpoint image data, a type of an assumed stereoscopic 
vision display section 140, a size of a display, etc. can be set 
using the above-described “Assumed Display' tag. 
0146 When displaying a stereoscopic-vision image, if a 
Stereoscopic-vision image converted from a parallactic 
image for display on a portable terminal having a small size 
of one inch or so is directly expanded and displayed instead 
of being displayed as correlated with dots on a television etc. 
having a large size of 50 inches or So, a parallax is increased 
corresponding to the size of the display, so that a user view 
Such a stereoscopic-vision image as to have a very large 
stereoscopic effect and so has eyestrain. Further, if the 
expanded parallax exceeds “65 mm, which is a width 
between the eyes (eye distance), a stereoscopic-vision image 
at infinity collapses and so cannot be viewed stereoscopi 
cally. 

0147 Therefore, in a field of the “Assumed Display' tag 
in which assumed display information is set, assumed dis 
play information related to a display unit (assumed display 
unit) on which a stereoscopic-vision image is desirably 
displayed is set. It is to be noted that dot-correlated display 
refers to a display a plurality of dots (pixels) constituting an 
image with them correlating to a plurality of dots (pixels) on 
a display screen in a one-to-one relationship. The same 
concept as this dot-correlated display may include 100% 

Nov. 8, 2007 

display, pixel-correlated display, etc. for example. Further, 
the assumed display information may include, for example, 
assumed display information. 

0.148 If assumed display information is set, when dis 
playing a stereoscopic-vision image on the screen of the 
Stereoscopic-vision display section 140, the assumed display 
information attached to each viewpoint image is checked 
together with each of the viewpoints images. That is, the 
stereoscopic-vision display section 140 checks whether dis 
play on the stereoscopic-vision display section 140 is per 
mitted, based on an assumed display size of the stereo 
scopic-vision image and an actual display size on the 
Stereoscopic-vision display section 140. 

0149. It is to be noted that this assumed display size refers 
to a display size for specifying a size of a stereoscopic-vision 
image beforehand so that it may be displayed in an assumed 
size when displaying stereoscopic-vision image data on a 
display. In this case, the assumed display size is indicated in 
inches or the like. Further, the assumed display size is set in 
assumed display size information contained in the above 
described assumed display information. 

0150. Further, a header of data of each viewpoint image 
contains information Such as the vertical and horizontal 
numbers of picture elements (pixels) of the viewpoint 
image. The vertical and horizontal numbers of pixels of a 
Stereoscopic-vision image are obtained according to the 
viewpoint image data header. 

0151. Further, the information about a display size of a 
Stereoscopic-vision image may be obtained, for example, in 
accordance with viewpoint display size information con 
tained in a header portion of each viewpoint image. The 
display size information contains information about the 
vertical and horizontal numbers of pixels of a stereoscopic 
vision image, the number of pixels per inch (pixels/inch), 
etc. It is to be noted that a display size refers to a size of a 
Stereoscopic-vision image which is actually displayed on the 
display of the Stereoscopic-vision display section 140. 

0152 By setting assumed display information about a 
Stereoscopic-vision image or an assumed display unit, it is 
possible to prevent a stereoscopic-vision image from being 
displayed on the stereoscopic-vision display section 140 in 
an unexpected condition. It is to be noted that the assumed 
display information is not limited to such an example as far 
as it relates to a stereoscopic-vision image or an assumed 
display unit. 

0153. The assumed display information contains a type 
(assumed display type information) or a display size 
(assumed display size information) of the stereoscopic 
vision display section 140 of a display unit (assumed display 
unit) on which a stereoscopic-vision image is desired to be 
displayed. Its value is set to at least one of the assumed 
display size information and the assumed display type 
information. 

0154 Furthermore, the assumed display information con 
tains assumed display size information that indicates a 
display size of an assumed Stereoscopic-vision image. It is 
to be noted that when displaying a stereoscopic-vision image 
on the stereoscopic-vision display section 140, a display size 
of the stereoscopic-vision image is controlled on the basis of 
the assumed display size information. 
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0155 For example, in a case where resolution of the 
Stereoscopic-vision display section 140 is the same and two 
displays of the stereoscopic-vision display section 140 have 
display sizes of one or two inches, assuming a size of a 
Stereoscopic-vision image displayed on the one-inch stereo 
scopic-vision display section 140 to be an assumed display 
size, the display size is controlled so that the stereoscopic 
vision image of this assumed display size may be displayed 
also on the two-inch display. It is to be noted that ordinarily 
a stereoscopic-vision image displayed on the one-inch Ste 
reoscopic-vision display section 140 is displayed in four 
fold size on the two-inch stereoscopic-vision display section 
140. 

0156 A field of the “Assumed Display' tag is comprised 
of four bytes. As shown in FIG. 14, assumed display 
information is stored in the “Assumed Display” field. The 
assumed display information is selected from six types of 
Stereoscopic-vision display sections 140 as an assumed 
display unit. It is to be noted that the present invention is not 
limited Such a cases; it is possible to add a type of the 
Stereoscopic-vision display section 140 as a new assumed 
display unit. 

0157 To the lowest-order one byte of the field, a value is 
set which indicates a type (information of an assumed 
display type) of an assumed display unit. Therefore, as 
shown in FIG. 14, any one of “0” through “5” is set as 
assumed display type information. It is to be noted that 
“HMD” indicated by “5” stands for “head mount display”. 
“Portable terminal” indicated by “0” includes a cellular 
phone. The assumed display type information according to 
the present embodiment may take not only on a numeral of 
“0” through “5” but also on a character, a symbol, etc. Even 
if a value that indicates a type of an assumed display unit is 
set as the assumed display type information, a type of an 
assumed display unit on which a stereoscopic-vision image 
is desirably displayed is set down. 

0158 Next, in the second byte through the fourth bytes of 
the field, a value that indicates a size (assumed display size 
information) of the display of the stereoscopic-vision dis 
play section 140 is set. It is given in units of an inch. It is to 
be noted that a type of the assumed display unit can be set 
down also in accordance with a value set to the assumed 
display size information as shown in FIG. 14. 
0159. As shown in FIG. 14, for example, in a case where 
a display size in a range of one through four inches is set to 
the second through fourth bytes, “O'” (portable terminal) is 
set down uniquely to the first byte. It is to be noted that if 
the size is indeterminate, for example, a value of 
“OXFFFFFF in hexadecimal is set. 

0160 The image control information of the present 
embodiment further contains a tag (stereoscopic intensity 
tag) that indicates a stereoscopic intensity of a stereoscopic 
vision image. It is to be noted that the Stereoscopic intensity 
indicates an intensity of a stereoscopic effect in display of a 
Stereoscopic-vision image, so that the higher a level value of 
the stereoscopic intensity is, the higher the stereoscopic 
effect becomes in display of a stereoscopic-vision image. 
0161. A level value of the stereoscopic intensity is indi 
cated in a range of 0-3 depending on, for example, an 
amount of a parallax of a stereoscopic-vision image etc., in 
which if the level value is 0, the stereoscopic effect is the 
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lowest. If the level value is 3, on the other hand, the 
Stereoscopic effect is the highest. Although the stereoscopic 
intensity level of the present embodiment has been described 
in an example where it is in a range of 0-3, the present 
invention is not limited to it; the present invention is 
applicable also to the case of any range of the level value. 
0162 To the stereoscopic intensity tag, an accumulated 
Stereoscopic intensity threshold value is set which indicates 
a threshold value of an accumulated Stereoscopic intensity 
obtained by accumulating stereoscopic intensity level val 
ues. As the accumulated Stereoscopic intensity threshold 
value, an accumulated value is set which is not inflicted on 
the eyes of the user who views a stereoscopic-vision image 
any more. 

0.163 The image control information of the present 
embodiment further contains a tag (warning level tag) that 
indicates a warning level of a stereoscopic intensity of a 
Stereoscopic-vision image. It is to be noted that the warning 
level is set in accordance with a level value of a stereoscopic 
intensity. 

0.164 A level value of the warning level is indicated in a 
range of 0-2, in which if the level value is 0, severity of 
warning is the lowest. If the level value is 2, on the other 
hand, the warning severity is the highest. 

0.165. It is to be noted that the warning level value is set 
down in accordance with a level value of the stereoscopic 
intensity; for example, if the stereoscopic intensity level 
value is “0” or “1”, the warning level value is “0”, if the 
stereoscopic intensity level value is “2, the warning level 
value is “1”, and if the stereoscopic intensity level value is 
“3, the warning level value is “2; however, the present 
invention is not limited to Such an example. 
0166 The following will describe stereoscopic-vision 
image display processing by use of assumed display infor 
mation according to the present embodiment with reference 
to FIG. 15. FIG. 15 is a flowchart of an outline of processing 
to display a stereoscopic-vision image by utilizing assumed 
display information according to the present embodiment. 

0167 First, as shown in FIG. 15, when a subject is 
photographed by the imaging device 100, the composition 
section 131 in the imaging section 101 combines items of 
viewpoint image data (L-image data and R-image data) 
transmitted from the imaging device 130, to generate com 
bined image data (S1701). 
0.168. Furthermore, the imaging device 100 generates this 
viewpoint image data as well as image control information 
as information attached to this viewpoint image data. It is to 
be noted that the combined image data and the image control 
information are one Suite of items of data required to 
generate stereoscopic-vision image data. 

0169. Next, the combined image data and the image 
control information are multiplied by the data multiplication 
section 134 and recorded in the recording medium 135 
(S1702). Although the combined image data and the image 
control information are recorded in the same folder, the 
present invention is not limited to it; the combined image 
data and the image control information may be recorded in 
separate folders. It is to be noted that the recording medium 
135 may be equipped to the imaging device 100 or to the 
computer device 150. 
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0170 When the combined image data and the image 
control information are recorded in the recording medium 
135 (S.1702), a stereoscopic-vision image processing appa 
ratus comprising the imaging device 100 and the computer 
device 150 can manage this combined image data and the 
image control information attached to it, while the user can 
view a stereoscopic-vision image that is composed on the 
basis of this combined image data and the image control 
information attached to it. 

0171 When the computer device 150 has read the speci 
fied combined image data and image control information out 
of the recording medium 135, the data separation section 
136 separates it into the combined image data and the image 
control information and transmits them to the image decod 
ing section 137 and the image separation section 138, 
respectively. 

0172. When the decoded combined image data and the 
image control information are transmitted to the image 
separation section 138 and converted into stereoscopic 
vision image data by the image conversion section 139, as 
shown in FIG. 16A, a display screen 330 is displayed 
together with a stereoscopic-vision image 332 on the Ste 
reoscopic-vision display section 140 of the computer device 
150. It is to be noted that the display screen 330 is smaller 
than a display screen 333 of FIG. 16B and displayed by, for 
example, the computer device 150 such as a portable ter 
minal. 

0173 When a "SIZE button to set an assumed display 
size shown in FIGS. 16A and 16B is pressed down using a 
mouse etc., a setting screen (not shown) for setting assumed 
display information is displayed. It is to be noted that, as 
necessary, edit processing Such as cut-out is performed on a 
Stereoscopic-vision image 332 to be displayed in an main 
area 331 in the display screen 330 so that it may match an 
assumed display size. 
0174 Further, besides processing to set an assumed dis 
play size on the above-described setting screen, for example, 
it may be set in accordance with specifications of the 
imaging device 100 or an assumed display size may be 
uniquely set beforehand or by corresponding-point match 
ing. The setting processing will be described below. 

0175 When setting an assumed display size in accor 
dance with the specifications of the imaging device 100, first 
a parallax amount (X) at infinity in the imaging device 100 
is obtained. The parallax amount (x) at infinity is obtained by 
the following Equation 2: 

Parallax amount(x)=number of horizontal pixels(h)x 
convergence angle(i)/view angle(w) Equation 2 

0176) The convergence angle refers to, for example, an 
angle between two lines combining a focal point and the two 
imaging devices 100. If the imaging devices 100 are parallel 
with each other, the convergence angle is 0 degree and a 
depth parallax is 0. 

0177. It is to be noted that a parallax amount (x) at 
infinity in the imaging device 100 according to the present 
embodiment is not limited to the case of two imaging 
devices but is applicable to, for example, a case of one 
imaging device mounting a four-mirror type adapter. 

0178. It is checked whether the obtained parallax amount 
(x) exceeds the distance between eyes of 65 mm; if it 
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exceeds 65 mm, the obtained parallax amount is adjusted so 
as not to exceed 65 mm, so that based on an adjusted 
parallax amount, an assumed display size can be set. 
0.179 Next, a display size of a stereoscopic-vision image 

is determined beforehand; if the imaging device 100 is 
designed in accordance with the above-described display 
size, an assumed display size is set down uniquely. There 
fore, it is unnecessary to perform processing to set an 
assumed display size on the side of the user. 
0180 Furthermore, in a case where an assumed display 
size is set by matching corresponding points contained in 
each viewpoint image, first a target viewpoint image is 
selected to set an assumed display size, thereby extracting 
the corresponding points contained in each of the viewpoint 
images. These corresponding points may be extracted either 
by the user or automatically by the apparatus. Although the 
corresponding points to be extracted are three points, for 
example, in each viewpoint image, they are not limited to 
Such a case. 

0181 Further, corresponding points refer to points of 
which correspondence is done between viewpoint images of 
the same Subject on a one-to-one basis. For example, in the 
case of two viewpoints, corresponding points refer to points 
of which correspondence is done between a left viewpoint 
image and a right viewpoint image of the same Subject on a 
one-to-one basis. It is to be noted that although ordinarily the 
corresponding points exist for almost all of points in each 
Viewpoint image, the corresponding points are not always 
present in each of the viewpoint images. Therefore, a partial 
region having no corresponding point may occur in some 
CaSCS. 

0182. It is to be noted that corresponding points related to 
the present embodiment may represent an aggregate of 
corresponding points present in a certain region in a view 
point image. A size, a shape, etc. of a region occupied by the 
aggregate of corresponding points are not limited to Such a 
case and may be arbitrary as far as a photographed subject 
can be correlated with each viewpoint image. 
0183 For example, in a case where a cup of the same 
Subject is photographed in a plurality of viewpoint images, 
assuming the corresponding points to be present at an edge 
(or an arbitrary point at the edge) of an opening in the cup, 
a region occupied by the corresponding points present in an 
image of the edge of the opening photographed in one 
viewpoint image and a region occupied by the correspond 
ing points present in an image of the edge of the opening 
photographed in another viewpoint image are the same as 
each other in size, shape, etc. almost to the same extent. 
0.184 It is to be noted that to extract corresponding 
points, a contrast of each viewpoint image can be increased 
or each of the viewpoint images can be binarized to extract 
appropriate corresponding points efficiently. It is to be noted 
that image binarization refers to, for example, establishing 
one or more threshold values for luminosity (brightness) of 
each pixel of a viewpoint image so that the luminosity may 
be set to “0” (black) if it is less than the threshold value and 
to “1” (white) if it is above the threshold value. 
0185. When corresponding points are extracted, the rel 
evant corresponding points are connected with each other 
for each viewpoint image to obtain a distance between the 
corresponding points. Further, by taking a difference of each 
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of the obtained distances between the corresponding points, 
a parallax amount can be obtained. For example, in the case 
of two viewpoints, three pairs of corresponding points are 
extracted between the left viewpoint and right viewpoint 
images and each of the pairs of the corresponding points 
between the left viewpoint and right viewpoint images are 
connected to obtain three distances (A, B, and C) between 
the pairs of the corresponding points. Next, based on the 
obtained three distances between the corresponding points, 
absolute values of mutual differences (A-B, A-C, and B-C) 
are taken to obtain the respective parallax amount. It is to be 
noted that although the corresponding points are extracted 
from a remote peripheral portion having a large depth in the 
viewpoint, the present invention image is not limited to Such 
a CaSC. 

0186 Next, the largest one of the obtained parallax 
amount is selected and it is checked whether the largest 
parallax amount exceeds the eye distance of 65 mm. If the 
largest parallax amount does not exceed 65 mm, an assumed 
display size is obtained on the basis of this largest parallax 
amount automatically. If it exceeds 65 mm, on the other 
hand, the display size of each viewpoint image is adjusted so 
that the largest parallax amount may become less than 65 
mm, to obtain an assumed display size based on a post 
adjustment largest parallax amount. 
0187. In this case, if a type and a size of a display as well 
as an assumed display size indicating a display size of a 
Stereoscopic-vision image to be displayed desirably are set 
on the above-described setting screen, the image separation 
section 138 sets the type and the size of the display and 
assumed display information comprised of the assumed 
display size in a field of “Assumed Display” contained in the 
image control information for the combined image data 
(S1703). This type of the display is, for example, “0” 
(portable terminal) shown in FIG. 14 and its size is “1 inch” 
etc. 

0188 It is to be noted that in addition to such a manner 
that assumed display information has been set through the 
setting screen as described above, the assumed display 
information may be set according to the present embodiment 
in a case of specifications of the imaging device, a case of 
which are set down uniquely, a case of corresponding-point 
matching or the like. 
0189 When the assumed display information, assumed 
display size information, etc. contained in the above-de 
scribed image control information are set (S1703), the 
process transmits the above-described combined image data 
and the image control information via a network to other 
computer devices 150, a portable terminal (not shown), a 
cellular phone (not shown), etc. (S1704). By this transmis 
sion processing (S1704), it is possible to display a stereo 
scopic-vision image on an assumed display unit or an 
assumed size of the other computer devices etc. It is to be 
noted that the combined image data and the image control 
information of the present embodiment may be provided not 
exclusively by way of the network but by way of, for 
example, such a recording medium as a CD-ROM. The 
image control information in which the assumed display 
information is set and the combined image data are recorded 
in the recording medium 135. Therefore, for example, it is 
possible for any other computer device 150 such as a 
personal computer to read the above-described image con 
trol information and the combined image data. 
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0190. Next, when having read the combined image data 
and the image control information recorded in the recording 
medium 135, the computer device 150 composes a stereo 
scopic-vision image by using viewpoint images contained in 
the combined image data and checks the assumed display 
information contained in the image control information prior 
to displaying it on the stereoscopic-vision display section 
140 (S1705). 
0191 In check on the above-described assumed display 
information (S1705), it is confirmed whether the stereo 
scopic-vision display section 140 is such an assumed one as 
to be able to display a stereoscopic-vision image properly. 
For example, the process compares at least one of the 
assumed display size information and assumed display type 
information contained in the assumed display information to 
a display size (size of a display) of the stereoscopic-vision 
display section 140, to check whether it is an assumed 
display unit or not. If t is an assumed display unit, the 
process composes a stereoscopic-vision image of parallax 
images and displays it (S1706). 

0.192 It is to be noted that this check (S1705) of the 
assumed display information according to the present 
embodiment is not limited to such a case; check of validity 
of the assumed display information may be also performed 
in accordance with the numbers of pixels of both the 
Stereoscopic-vision display section 140 and the stereo 
scopic-vision image. 

0193 In the check on the assumed display information in 
accordance with these numbers of pixels, first the computer 
device 150 obtains the number of horizontal pixels per inch 
based on the number of horizontal pixels of the stereoscopic 
vision display section 140 and a display size (inch) as given 
in Equation 3. It is to be noted that the number of horizontal 
pixels may be replaced with the number of vertical pixels, 
the number of pixels on the entire display Screen, etc. 

Number of horizontal pixels(h)xScale-up/down mag 
nification(x), display size(m) Equation 3 

0194 Next, based on the number of horizontal pixels of 
the stereoscopic-vision image and an assumed display size 
set in the assumed display information, the computer device 
150 obtains the number of horizontal pixels per inch of the 
Stereoscopic-vision image as given in Equation 4. It is to be 
noted that if this assumed display size is not set, a warning 
indication etc. is displayed to the effect that the stereoscopic 
vision image cannot be displayed. Further, as in the case of 
the stereoscopic-vision display section 140, the number of 
vertical pixels, the number of pixels of the entire display 
screen, etc. may be employed. 

Number of horizontal pixels(h)xScale-up/down mag 
nification (x) assumed display size(s) Equation 4 

0.195. When the per-inch numbers of horizontal pixels of 
the stereoscopic-vision display section 140 and the stereo 
scopic-vision image are obtained respectively, they are com 
pared to each other to decide whether it is possible to display 
this stereoscopic-vision image on the stereoscopic-vision 
display section 140. 
0196. For example, in a case where the number of hori 
Zontal pixels of the stereoscopic-vision display section 140 
is 1024 (pixels) and the display size is 15 inches and also the 
number of horizontal pixels of the stereoscopic-vision image 
is 160 (pixels) and the assumed display size is two inches, 
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in dot-correlated display not exposed to scale-up/down 
representation (x=1), the per-inch number of horizontal 
pixels of the stereoscopic-vision display unit is 68 (pixels) in 
accordance with the above Equation 3. 
0.197 Next, the per-inch number of horizontal pixels of 
the Stereoscopic-vision image is 80 (pixels) in accordance 
with Equation 4. The process compares a numeral (68) for 
a side of the stereoscopic-vision display section 140 and a 
numeral (80) for a side of the Stereoscopic-vision image and, 
since they are nearly equal in magnification, decides that the 
stereoscopic-vision image can be displayed (S1705). 

0198 It is to be noted that there are some cases where the 
Stereoscopic-vision image needs to be displayed in a scale 
up/down representation not in dot-correlated representation 
on the stereoscopic-vision display section 140 because, for 
example, this image is Smaller than a display size of the 
Stereoscopic-vision display section 140. For example, in a 
case where the number of horizontal pixels of the stereo 
scopic-vision display section 140 is 1024 (pixels), the dis 
play size is 15 inches, the number of horizontal pixels of the 
Stereoscopic-vision image is 160 (pixels), and the assumed 
display size is two inches, in the case of a magnification of 
scale-up/down display is three (x=3), the per-inch number of 
horizontal pixels of the stereoscopic-vision display section 
140 becomes 68 (pixels) in accordance with Equation 3 and 
the per-inch number of horizontal pixels if the stereoscopic 
vision image becomes 240 (pixels). 

0199 Based on a result of comparison between the 
per-inch number of horizontal pixels of the stereoscopic 
vision display section 140 (68 pixels) and the per-inch 
number of horizontal pixels of the stereoscopic-vision image 
(240), it is decided that in dot-correlated display the image 
would expand greatly and the parallax would also expand so 
as to possibly exceed an eye distance of 65 mm beyond 
which the image may collapse, so that a warning dialog-box 
may appear on the stereoscopic-vision display section 140. 

0200. As described later, in the warning dialog-box a 
message is displayed to the effect that a stereoscopic-vision 
image difficult to view stereoscopically may be displayed if 
the Stereoscopic-vision image is displayed, to prompt the 
user to select a “YES” button, a “NO” button, etc. in order 
to decide whether this stereoscopic-vision image should still 
be displayed or not. 
0201 Although if a result of the comparison indicates 
that, for example, the per-inch number of pixels of the 
Stereoscopic-vision image is in a range from about “twice 
to “three times” as many as the per-inch number of pixels of 
the stereoscopic-vision display section 140 counts, it is 
decided that the stereoscopic-vision image can be displayed, 
the present invention is not limited to Such a case; the 
present invention can be applied also if it is set down in any 
other appropriate range. 

0202 Further, for example, if the number of horizontal 
pixels of the stereoscopic-vision display section 140 is 1024 
(pixels), the display size is 15 inches, the number of hori 
Zontal pixels of the stereoscopic-vision image is 1280 (pix 
els), and the assumed display size is 100 inches, in dot 
correlated display (x=1) the per-inch number of horizontal 
pixels of the stereoscopic-vision display section 140 
becomes 68 (pixels) in accordance with the above Equation 
3. 
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0203 Next, the per-inch number of horizontal pixels of 
the stereoscopic-vision image becomes about 13 (pixels) in 
accordance with the above Equation 4. As a result of 
comparison between a numeral of 68 (pixels) for a side of 
the stereoscopic-vision display section 140 and a numeral of 
13 (pixels) for a side of the stereoscopic-vision image, in 
dot-correlated display the display size of the stereoscopic 
vision image is too small and a parallax is Small, so that it 
is decided that it is difficult to display the image stereo 
scopically (S1705). Furthermore, a warning dialog-box 
appears to the effect that it is difficult to display the stereo 
scopic-vision image with a Sufficient stereoscopic effect. 

0204 As described later, in the warning dialog-box, a 
message is displayed to the effect that the stereoscopic 
vision image, if displayed, has little parallax and so cannot 
be given with a sufficient stereoscopic effect, to prompt the 
user to select the “YES” button, the “NO” button, etc. in 
order to decide whether this stereoscopic-vision image 
should still be displayed or not. 

0205 Although if a result of the comparison indicates 
that, for example, the per-inch number of pixels of the 
Stereoscopic-vision image is in a range from about “/3’ to 
“/2” as many as the per-inch number of pixels of the 
Stereoscopic-vision display section 140 counts, it is decided 
that the stereoscopic-vision image can be displayed, the 
present invention is not limited to Such a case; the present 
invention can be applied also if it is set down in any other 
appropriate range. 

0206. In the above embodiment, the display size of the 
stereoscopic-vision display section 140 is 15 inches and the 
assumed display size is 100 inches, so that in this condition 
it is impossible to display the stereoscopic-vision image in 
assumed display size on the Stereoscopic-vision display 
section 140. 

0207. Therefore, for example, if the “YES” button is 
pressed on the warning dialog-box to display the stereo 
scopic-vision image or the like, the following processing is 
performed so that the stereoscopic-vision image may be 
displayed most properly in the display size of 15 inches of 
the stereoscopic-vision display section 140. 

0208. In a case where the number of horizontal pixels of 
the stereoscopic-vision display section 140 is 1024 (pixels), 
the display size is 15 inches, the number of horizontal pixels 
of the stereoscopic-vision image is 1280 (pixels), and the 
assumed display size is 100 inches, the per-inch number of 
horizontal pixels of the stereoscopic-vision display section 
140 is 68 (pixels) in accordance with Equation 3. 

0209 Since the per-inch number of horizontal pixels of 
the stereoscopic-vision display section 140 is 68 (pixels), if 
a magnification of Scale-up/down display is five (X=5), the 
per-inch number of horizontal pixels of the stereoscopic 
vision image is 65 (pixels) and they are nearly equal to each 
other. 

0210 Based on a result of comparison between the 
per-inch number of horizontal pixels of the stereoscopic 
vision display section 140 (68 pixels) and the per-inch 
number of horizontal pixels of the stereoscopic-vision image 
(65 pixels), it is decided that the per-inch number of hori 
Zontal pixels of the stereoscopic-vision image has become 
larger than that at the time of dot-correlated display so that 
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they may be equal to each other and it has a parallax 
appropriate enough to be displayed Stereoscopically 
(S1705). 
0211 Therefore, it is possible to display on the stereo 
scopic-vision display section 140 a stereoscopic-vision 
image adjusted so as to have an appropriate display size. 
Although the present embodiment has been described in an 
example where a stereoscopic-vision image having a small 
parallax is displayed as Scaled up, the present invention is 
not limited to Such a case; the present invention can be 
applied if, for example, a stereoscopic-vision image difficult 
to display stereoscopically is displayed as it is in dot 
correlated representation. 

0212 Next, after processing to confirm the assumed 
display information (S1705), the process displays the ste 
reoscopic-vision image on the stereoscopic-vision display 
section 140 (S1706). 
0213 The following will describe display processing to 
display a stereoscopic-vision image on the stereoscopic 
vision display section 140. When displaying a stereoscopic 
vision image if display size is changed from Smaller one to 
larger one, for example, a size of a display to display the 
Stereoscopic-vision image is expanded from two inches to 
20 inches for a display type of “0” (portable terminal) 
through “4” (projector) shown in FIG. 14, such a stereo 
scopic-vision image is displayed as to have a display size set 
to an assumed display size, irrespective of the display size. 
0214) If the image control information containing the 
above-described assumed display information and the com 
bined image data are read by the computer device 150 
having a large display size (20 inches etc.) Such as a personal 
computer, for example, the display screen 333 shown in FIG. 
16B is displayed. 

0215. On the display screen 333 shown in FIG. 16B, a 
stereoscopic-vision image 335 is displayed. This stereo 
scopic-vision image 335 is displayed in a condition where it 
has almost the same size as that of the stereoscopic-vision 
image 332 shown in FIG. 16A. 
0216) The stereoscopic-vision image 335 is not displayed 
in a condition where it is expanded so as to match the display 
size of the display screen 333, because the display screen 
333 is larger than a display size set in the image control 
information and, therefore, as described above, the stereo 
scopic-vision image 335 is exposed to dot-correlated display 
or converted to have a smaller size by the image conversion 
section 139 etc. based on the number of pixels and the 
assumed display size. 
0217. Therefore, by displaying a stereoscopic image 
whose parallax is set Small beforehand so as not to be larger 
than the eye distance of 65 mm, it is possible to avoid 
inflicting a burden on the eyes. It is to be noted that the 
present invention is applicable not only when the stereo 
scopic-vision image 335 of the present embodiment is 
almost the same as that of the stereoscopic-vision image 332 
but also when, for example, it is displayed in a size some 
what larger than the Stereoscopic-vision image 332. 
0218. Further, to provide scaled-up display of the stereo 
scopic-vision image 335 shown in FIG. 16B, a “SCALE 
UP button is pressed by using the mouse etc. When the 
“SCALE-UP button is pressed using the mouse etc., the 
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display screen 333 switches to a warning dialog-box 310 to 
display a warning message as shown in FIG. 17. 
0219. As shown in FIG. 17, on the warning dialog-box 
310, a warning message is displayed which says, for 
example, “Stereoscopic vision may possibly be difficult to 
provide”. If the “YES” button is pressed, the expanded 
Stereoscopic-vision image 335 appears on the display Screen 
333. If “NO” button is pressed, on the other hand, the 
process performs no expansion processing, to return to the 
original display screen 333. 
0220. This warning dialog-box 310 appears to notify that 

it is difficult to view the stereoscopic-vision image stereo 
scopically because it is expanded and so has a large parallax. 
Further, the expanded parallax causes a viewer to suffer from 
eyestrain. 
0221) When displaying the stereoscopic-vision image 
335 in an entire region of a main area 334 shown in FIG. 
16B and displaying the entire region of the stereoscopic 
vision image 335 in the main area 331 on the display screen 
330 shown in FIG. 16A, opposite to the above description, 
the “SCALE-DOWN' button etc. is pressed to reduce the 
image so that the stereoscopic-vision image 335 may 
entirely fall in the main area 331 shown in FIG. 16A, to 
display the stereoscopic-vision image 335 on the display 
Screen 330. It is to be noted that when the “SCALE-DOWN’ 
button is pressed, a warning dialog-box may appear to the 
effect that a stereoscopic-vision image having no stereo 
scopic effect owing to a small parallax is going to be 
displayed. 
0222 Although a display size of the stereoscopic-vision 
image 335 fluctuates in response to pressing of the “SCALE 
UP’ or “SCALE-DOWN’ button according to the present 
embodiment, each time the display size fluctuates, a stereo 
scopic intensity may be obtained from a parallax of the 
post-fluctuation stereoscopic-vision image 335, to update a 
value of a stereoscopic intensity tag etc. included in the tags 
of the image control information. For example, if the Ste 
reoscopic intensity of the original stereoscopic-vision image 
335 is “1”, it is handled as being “2 when the 2) stereo 
scopic-vision image 335 is displayed in a condition where it 
is scaled up. 
0223). Further, each time the “SCALE-UP’ or “SCALE 
DOWN’ button is pressed, the value of the stereoscopic 
intensity tag etc. included in the tags of the image control 
information may be updated. For example, when the 
“SCALE-UP” button is pressed, “1” may be added to the 
value of the stereoscopic intensity tag, and when the 
“SCALE-DOWN’ button is pressed, “1” may be subtracted 
from the value of the stereoscopic intensity tag. 
0224. The following will describe restriction on succes 
sive display of a stereoscopic-vision image according to the 
present embodiment, with reference to FIG. 18. FIG. 18 is 
a graph showing an outline of a change in accumulated 
Stereoscopic intensity of a stereoscopic-vision image 
according to the present embodiment. 
0225. As shown in FIG. 18, a vertical axis of this accu 
mulated Stereoscopic intensity graph represents an accumu 
lated Stereoscopic intensity and a horizontal axis thereof 
represents a time (t). By Successively displaying stereo 
scopic-vision images in this accumulated Stereoscopic inten 
sity graph, you can see how an accumulated Stereoscopic 
intensity changes. 
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0226. A threshold value of accumulated stereoscopic 
intensities is an accumulated Stereoscopic intensity thresh 
old value L shown in FIG. 18. Whether an accumulated 
Stereoscopic intensity exceeds this accumulated Stereoscopic 
intensity threshold value L provides one measure for decid 
ing whether a 3D (3-dimensional) stereoscopic-vision image 
should be switched to a 2D (two-dimensional) image. 
0227) A symbolt shown in FIG. 18 indicates a point of 
time when display of a stereoscopic-vision image on the 
Stereoscopic-vision display section 140 starts. That is, at this 
point of time, the user starts to view a stereoscopic-vision 
image displayed on the stereoscopic-vision display section 
140. 

0228. After display of a stereoscopic-vision image starts, 
for each lapse of time, for example, every second, the image 
conversion section 139 etc. serves to confirm whether the 
Stereoscopic-vision image is displayed. If the stereoscopic 
vision image is displayed, a level value of a stereoscopic 
intensity of the stereoscopic-vision image is added to an 
accumulated Stereoscopic intensity. It is to be noted that at 
the time of display starting, the accumulated Stereoscopic 
intensity is “0”. 

0229. As shown in FIG. 18, from t to t, each time a 
predetermined lapse of time elapses, a level value of the 
Stereoscopic intensity is added to an accumulated Stereo 
scopic intensity, so that as shown in FIG. 18 the a) accu 
mulated Stereoscopic intensity is increased stepwise as time 
elapses. 

0230. It is to be noted that if the level value of the 
Stereoscopic intensity is constant, an incremental value 
added to the accumulated Stereoscopic intensity is also 
COnStant. 

0231 Next, att, since the level value of the stereoscopic 
intensity of a stereoscopic-vision image has fluctuated, so 
that an incremental value added to the accumulated Stereo 
scopic intensity has been increased. That is, the user would 
view the stereoscopic-vision image having a further 
enhanced stereoscopic effect. 

0232. After t, a level value of the post-fluctuation ste 
reoscopic intensity is added to the accumulated Stereoscopic 
intensity each time the predetermined lapse of time elapses. 
If the thus increased accumulated Stereoscopic intensity 
reaches the accumulated Stereoscopic intensity threshold 
value L (at t). Successive display restriction on the stereo 
scopic-vision image starts to be effective. This restriction is 
inflicted to avoid a burden from being inflicted on the user's 
eyes. It is to be noted that the accumulated Stereoscopic 
intensity threshold value L can be changed so as to match, 
for example, a type and a display size of the stereoscopic 
vision display section 140, a display size of the stereoscopic 
Vision image, etc. 

0233. When the successive display restriction on the 
Stereoscopic-vision image starts to be effective, a warning 
dialog-box appears on the Stereoscopic-vision display sec 
tion 140 to the effect that “Further viewing of the stereo 
scopic-vision image may damage the human body'. On this 
warning dialog-box, besides the message, a '2D' button is 
displayed to Switch to a 2D image. 
0234. When this '2D' button is pressed by using an input 
section (not shown) such as a mouse, a stereoscopic-vision 
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image displayed on the stereoscopic-vision display section 
140 is switched to a 2D image. It is to be noted that up to 
a time when this '2D' button is pressed, each time the 
predetermined lapse of time elapses, a level value of the 
Stereoscopic intensity continues to be added to the accumu 
lated Stereoscopic intensity so that the stereoscopic-vision 
image may be displayed continuously. 
0235. When the “2D' button is pressed (t), the stereo 
scopic-vision image is Switched to a 2D image and the value 
of the accumulated Stereoscopic intensity is also initialized 
to “0”. It is to be noted that the accumulated stereoscopic 
intensity is initialized even when the display screen of the 
stereoscopic-vision display section 140 is turned off so that 
nothing may be displayed. It is to be noted that the above 
described 2D image is not limited as far as it is a two 
dimensional image, for example, each viewpoint image 
before being composed into the stereoscopic-vision image, 
a predetermined image, etc. can be displayed. Alternatively, 
rather than displaying the above-described 2D image, after 
a predetermined lapse of time elapses, display processing 
may be stopped to save on dissipation power. 
0236 When a predetermined lapse of time, for example, 
one minute elapses in a condition where the 2D image is 
displayed after the 2D image is switched from the stereo 
scopic-vision image, the stereoscopic-vision display section 
140 displays a message to the effect that, for example, “3D 
Stereoscopic-vision image can be displayed as well as a 
"3D" button for switching from a 2D image to a stereo 
scopic-vision image. 
0237) When the above-described "3D" button is pressed 
by the input section Such as a mouse etc., display of a 
Stereoscopic-vision image starts (ts), the 2D image is 
Switched to a stereoscopic-vision image, which is displayed 
on the Stereoscopic-vision display section 140 again. It is to 
Z be noted that after ts, again, each time the predetermined 
lapse of time elapses, a level value of a stereoscopic inten 
sity is added to the accumulated Stereoscopic intensity. 
0238 Although the accumulated stereoscopic intensity 
according to the present embodiment has been described 
with reference to a case where a level value of a stereoscopic 
intensity is added to it each time the predetermined lapse of 
time elapses, the present invention is not limited to Such a 
case; For example, during a time when a stereoscopic-vision 
image is displayed, the accumulated Stereoscopic intensity 
may be kept to be given a constant increment always Such 
as a proportional line-wise increment rather than a step-wise 
increment, for example. 
0239). The following will describe warning dialog-box 
display processing based on a warning level with reference 
to FIG. 19. FIG. 19 is a flowchart of an outline of the 
warning dialog-box display processing based on a warning 
level according to the present embodiment. 
0240. As shown in FIG. 19, besides the above-described 
warning dialog-box displayed on the basis of an accumu 
lated stereoscopic intensity shown in FIG. 18, a warning 
dialog-box based on a warning level may be displayed. First, 
when displaying a stereoscopic-vision image on the stereo 
scopic-vision display section 140, it confirms a warning 
level based on a level value of a stereoscopic intensity 
(S1901). 
0241) If the warning level is “0” (S1902), the process 
decides that stereoscopic display is of no problem even if a 
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Stereoscopic-vision image is displayed, so that the stereo 
scopic-vision image can be displayed on the stereoscopic 
vision display section 140 (S1907). 
0242) If the warning level is not “0” (S1902), on the other 
hand, the process confirms whether the warning level is “1”. 
0243 If the warning level is “1” (S1903), a stereoscopic 
vision image having a reduced display size and a warning 
dialog-box are displayed on the stereoscopic-vision display 
section 140 (S1904). 
0244 As shown in FIG. 20, the stereoscopic-vision dis 
play section 140 comprises at least a region 2001 in which 
a stereoscopic-vision image having a lower Stereoscopic 
effect than a stereoscopic-vision image having an assumed 
display size is displayed and a region 2002 in which a 
warning message to the effect that a stereoscopic effect is 
high is displayed. It is to be noted that FIG. 20 is an 
explanatory illustration of an outline of a stereoscopic-vision 
image and a warning dialog-box which are displayed on the 
basis of a warning level according to the present embodi 
ment. 

0245. As described above, the warning level is “1” and so 
the user gets eyestrain, for example, so that the stereoscopic 
vision image having a reduced parallax is displayed in the 
region 2001. Further, in the region 2002, a warning message 
as well as the “YES” and “NO” buttons are displayed. 
0246. As shown in FIG. 20, in a case where the user 
wants to display a stereoscopic-vision image on the stereo 
scopic-vision display section 140 ordinarily irrespective of 
the above-described warning level after confirming the 
above-described warning message, if the “YES” button is 
pressed by the input section Such as a mouse, the process 
decides the display is ordinary (S1906), so that the stereo 
scopic-vision image is displayed as it is on the stereoscopic 
vision display section 140 (S1907). 
0247 Oppositely, in a case where the user does not want 
to display a stereoscopic-vision image as it is on the stereo 
scopic-vision display section 140 in response to the above 
described warning message after confirming it (S1906), this 
stereoscopic-vision image is not displayed (S1908). 
0248 Next, as shown in FIG. 19, if the warning level is 
not “1” (S1903), the stereoscopic-vision image having a 
further reduced display size and a warning dialog-box are 
displayed on the stereoscopic-vision display section 140 
(S1905). 
0249. As shown in FIG. 21, the stereoscopic-vision dis 
play section 140 comprises at least a region 2003 in which 
a stereoscopic-vision image having a further Smaller paral 
lax and a further lower stereoscopic effect than a stereo 
scopic-vision image shown in FIG. 20 is displayed and a 
region 2004 in which a warning message to the effect that a 
stereoscopic effect is very high is displayed. It is to be noted 
that FIG. 21 is an explanatory illustration of an outline of 
another stereoscopic-vision image and another warning dia 
log-box which are displayed on the basis of a warning level 
according to the present embodiment. 
0250) As described above, the warning level is “1” and so 
the user gets eyestrain very likely, for example, so that the 
Stereoscopic-vision image having a much reduced display 
size is displayed in the region 2003. Further, in the region 
2004, a warning message as well as the “YES” and “NO” 
buttons are displayed. 
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0251 As shown in FIG. 21, in a case where the user 
wants to display a stereoscopic-vision image on the stereo 
scopic-vision display section 140 ordinarily irrespective of 
the above-described warning level after confirming the 
above-described warning message, if the “YES” button is 
pressed by the input section Such as a mouse, the process 
decide the display is ordinary (S1906), so that the stereo 
scopic-vision image is displayed as it is on the stereoscopic 
vision display section 140 (S1907). 
0252 Oppositely, in a case where the user does not want 
to display a stereoscopic-vision image on the stereoscopic 
vision display section 140 after confirming the above 
described warning message (S1906), this stereoscopic-vi 
sion image is not displayed (S1908). 
0253 Although a stereoscopic-vision image of the 
present embodiment has been described with reference to a 
case where an image file of the stereoscopic-vision image is 
closed if the stereoscopic-vision image is not displayed on 
the stereoscopic-vision display section 140 after a warning 
dialog-box is displayed, the present invention is not limited 
to Such a case; for example, the present invention is appli 
cable also to a case where the stereoscopic-vision image 
may be displayed by, for example, reducing its parallax 
appropriately. 
0254 Although a warning dialog-box of the present 
embodiment has been described with reference to a case 
where it is displayed together with a stereoscopic-vision 
image on one screen, the present invention is not limited to 
Such a case; for example, the present invention is applicable 
also to a case where only a stereoscopic-vision image having 
an assumed display size is displayed on the stereoscopic 
vision display section 140 as shown in FIG. 22A and a 
warning dialog-box is displayed, for example, on a screen 
separate from that on which the stereoscopic-vision image is 
displayed, as shown in FIG. 22B. 
0255. When the “YES” button shown in FIG. 22B is 
pressed, the process decides that the display is ordinary 
(S1906), so that the stereoscopic-vision image is displayed 
as it is on the stereoscopic-vision display section 140 
(S1907). 
0256 Oppositely, in a case where the user does not want 
to display a stereoscopic-vision image ordinarily on the 
Stereoscopic-vision display section 140 after confirming the 
above-described warning message (S1906), the image file of 
this stereoscopic-vision image is not displayed (S1908). It is 
to be noted that FIGS. 22A and 22B are explanatory illus 
trations of outlines of a stereoscopic image screen and a 
warning dialog-box which are displayed on the basis of a 
warning level according to the present embodiment, respec 
tively. 

0257) If a warning dialog-box based on an accumulated 
Stereoscopic intensity is displayed earlier or if a warning 
dialog-box based on scale-up/down of a stereoscopic-vision 
image is displayed earlier, a warning dialog-box which is 
displayed on the basis of a warning level according to the 
present embodiment is not displayed Successively but dis 
played with a time interval of for example, one minute. 
0258 Although any one of a warning dialog-box which is 
displayed on the basis of a warning level according to the 
present embodiment, a warning dialog-box based on an 
accumulated Stereoscopic intensity according to the present 
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embodiment, and a warning dialog-box based on expansion 
etc. of a parallax of a stereoscopic-vision image according to 
the present embodiment is displayed only once by restric 
tions for each stereoscopic-vision image which is displayed, 
the present invention is not limited to such a case. 
0259. The present invention is applicable also to a case 
where a warning dialog-box which is displayed on the basis 
of a warning level of the present embodiment may be 
displayed each time the warning level is checked or only 
once, a case where the warning dialog-box is displayed 
when Such a stereoscopic-vision image that the warning 
level corresponds to “1” or “2 is displayed a predetermined 
number of times, for example, 20 times, etc. 
0260. It is possible to produce the contents by containing 
assumed display information in image control information 
attached to the contents such as the viewpoint image to 
thereby assume a stereoscopic-vision display section 140 on 
which the image is desired to be displayed and further, to 
search for the desired contents efficiently by providing list 
display etc. of a correlated relationship between the contents 
adapted to be displayed on the stereoscopic-vision display 
section 140 and the assumed display information, an 
assumed display size, etc. based on the attached assumed 
display information. 
0261 Although the preferred embodiments of the present 
embodiment have been described with reference to the 
appended drawings, the present invention is not limited to 
them. It is appreciated that obviously, any and all modifi 
cations and variations which may occur to those skilled in 
the art should be considered to be within the scope of the 
present invention as defined in the appended claims. 
0262 Although the above embodiment has been 
described with reference to the embodiment of two view 
point images, the present invention is not limited to Such a 
case. For example, the present invention is applicable also to 
the case of three or more viewpoint images. 
0263. As described above, by the present invention, it is 
possible to specify a type and a display size of an assumed 
display unit on which a composed stereoscopic-vision image 
is to be displayed and a display size of the stereoscopic 
vision image, thereby managing this specified information 
as accessory information together with a viewpoint image. 
Further, when a stereoscopic-vision image is to be displayed, 
if a type or a display size is different from that of an assumed 
display unit, it is warned of or the Stereoscopic-vision image 
is scaled-up/down so that a natural stereoscopic-vision 
image can be obtained which is expressed with a parallax 
between the viewpoint images in an appropriate range. 

INDUSTRIAL APPLICABILITY 

0264. The present invention can be applied to a stereo 
scopic-vision image processing apparatus, a stereoscopic 
vision image providing method, and an image display 
method etc. that are capable of generating a stereoscopic 
vision image to be viewed stereoscopically. 

1. A stereoscopic-vision image processing apparatus for 
generating a stereoscopic-vision image by composing a 
plurality of viewpoint images having a parallax with respect 
to each other, wherein the plurality of viewpoint images 
having the different viewpoints is managed together with 
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assumed display information about an assumed display unit 
on which the composed stereoscopic-vision image is desired 
to be displayed. 

2. The stereoscopic-vision image processing apparatus 
according to claim 1, wherein the assumed display infor 
mation contains information about a type and/or a display 
size of the assumed display unit. 

3. The stereoscopic-vision image processing apparatus 
according to claim 2, wherein in the assumed display 
information, assumed display size information for display 
ing the stereoscopic-vision image in an assumed display size 
thereof is contained. 

4. The stereoscopic-vision image processing apparatus 
according to claim 1, wherein in the assumed display 
information, assumed display size information for display 
ing the stereoscopic-vision image in an assumed display size 
thereof is contained. 

5. The stereoscopic-vision image processing apparatus 
according to claim 1, wherein a display size of the stereo 
scopic-vision image is controlled based on at least the 
assumed display information. 

6. The stereoscopic-vision image processing apparatus 
according to claim 5, wherein the assumed display infor 
mation is the assumed display size information. 

7. The stereoscopic-vision image processing apparatus 
according to claim 1, wherein when a display size of the 
Stereoscopic-vision image is changed, a screen for informing 
the change in display size is displayed. 

8. The Stereoscopic-vision image processing apparatus 
according to claim 1, wherein when the stereoscopic-vision 
image is displayed, it is decided whether a warning dialog 
box is displayed based on at least a display size of the 
Stereoscopic-vision image and/or the assumed display infor 
mation. 

9. The stereoscopic-vision image processing apparatus 
according to claim 8, wherein it is decided whether the 
warning dialog-box is displayed based on a display lapse of 
time when the stereoscopic-vision image is displayed. 

10. The stereoscopic-vision image processing apparatus 
according to claim 9, wherein it is decided whether the 
warning dialog-box is displayed based on an accumulated 
value of a stereoscopic intensity of the stereoscopic-vision 
image that is accumulated over the display lapse of time 
when the stereoscopic-vision image is displayed. 

11. The stereoscopic-vision image processing apparatus 
according to claim 8, wherein it is decided whether the 
warning dialog-box is displayed based on assumed display 
size information contained in the assumed display informa 
tion. 

12. The stereoscopic-vision image processing apparatus 
according to claim 8, wherein the warning dialog-box is 
displayed in response to expansion and/or reduction of a 
display size of the Stereoscopic-vision image. 

13. The stereoscopic-vision image processing apparatus 
according to claim 11, wherein the warning dialog-box is 
displayed in response to expansion and/or reduction of a 
display size of the Stereoscopic-vision image. 

14. The stereoscopic-vision image processing apparatus 
according to claim 11, wherein it is decided whether the 
warning dialog-box is displayed based on a stereoscopic 
intensity of the stereoscopic-vision image and/or a display 
lapse of time of the stereoscopic-vision image. 

15. The stereoscopic-vision image processing apparatus 
according to claim 11, wherein it is decided whether the 
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warning dialog-box is displayed based on an accumulated 
value of the Stereoscopic intensity. 

16. The stereoscopic-vision image processing apparatus 
according to claim 1, wherein the Stereoscopic-vision image 
is composed of a right-viewpoint image and a left-viewpoint 
image having a parallax with respect to each other. 

17. The stereoscopic-vision image processing apparatus 
according to claim 16, wherein the right-viewpoint image 
and the left-viewpoint image are managed as one combined 
image and the assumed display information is managed as 
tag information of the combined image. 

18. A stereoscopic-vision image providing method for 
providing data of a stereoscopic-vision image which is 
generated by composing a plurality of viewpoint images 
having a parallax with respect to each other, wherein acces 
sory information that is managed together with data of the 
plurality of viewpoint images having different viewpoints 
and relates to an assumed display unit on which the stereo 
scopic-vision image is desired to be displayed is provided 
together with the data of the plurality of viewpoint images. 

19. The stereoscopic-vision image providing method 
according to claim 18, wherein the accessory information is 
assumed display information. 

20. The stereoscopic-vision image providing method 
according to claim 19, wherein the assumed display infor 
mation contains information about a type and/or a display 
size of the assumed display unit. 

21. The stereoscopic-vision image providing method 
according to claim 20, wherein in the assumed display 
information, assumed display size information for display 
ing the stereoscopic-vision image in an assumed display size 
thereof is contained. 

22. The stereoscopic-vision image providing method 
according to claim 19, wherein in the assumed display 
information, assumed display size information for display 
ing the stereoscopic-vision image in an assumed display size 
thereof is contained. 
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23. The stereoscopic-vision image providing method 
according to claim 19, wherein a display size of the stereo 
scopic-vision image to be displayed on a display Screen on 
which the stereoscopic-vision image is displayed is con 
trolled based on at least the assumed display information. 

24. The stereoscopic-vision image providing method 
according to claim 23, wherein the assumed display infor 
mation is the assumed display size information. 

25. The stereoscopic-vision image providing method 
according to claim 18, wherein the stereoscopic-vision 
image is composed of a right-viewpoint image and a left 
viewpoint image having a parallax with respect to each 
other. 

26. The stereoscopic-vision image providing method 
according to claim 25, wherein the right-viewpoint image 
and the left-viewpoint image are managed as one combined 
image and the assumed display information is managed as 
tag information of the combined image. 

27. An image display method for generating a stereo 
scopic-vision image by composing a plurality of viewpoint 
images at least having a parallax with respect to each other, 
and displaying the stereoscopic-vision image, wherein Ste 
reoscopic-vision images having almost a same display size 
are displayed on at least two displays. 

28. The image display method according to claim 27, 
wherein when a display size of the stereoscopic-vision 
image is changed, the change in display size is informed. 

29. The image display method according to claim 27, 
wherein a warning dialog-box is displayed in response to 
expansion and/or reduction of a display size of the stereo 
scopic-vision image. 
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