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(57) ABSTRACT 
In a stereoscopic panorama image creating method according 
to an embodiment of the presently disclosed subject matter, a 
plurality of Stereoscopic images formed of left images and 
right images continuously shot with a stereoscopic imaging 
apparatus 1 being moved in one direction, the left images of 
the stereoscopic images are synthesized together and the right 
images thereof are synthesized together to create a stereo 
scopic panorama image, corresponding points of the stereo 
scopic images are detected, an image shift amount for setting 
a parallax of each corresponding point at a predetermined 
value is calculated, and information about the corresponding 
point and the image shift amount are recorded in association 
with the stereoscopic panorama image. 
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STEREOSCOPC PANORAMA IMAGE 
CREATINGAPPARATUS, STEREOSCOPIC 
PANORAMA IMAGE CREATING METHOD, 
STEREOSCOPC PANORAMA IMAGE 

REPRODUCINGAPPARATUS, 
STEREOSCOPC PANORAMA IMAGE 

REPRODUCING METHOD, AND 
RECORDING MEDIUM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a PCT Bypass continuation 
application and claims the priority benefit under 35 U.S.C. 
S120 of PCT Application No. PCT/JP2011/075672 filed on 
Nov. 8, 2011 which application designates the U.S., and also 
claims the priority benefit under 35 U.S.C. S 119 of Japanese 
Patent Application No. 2010-2884.09 filed on Dec. 24, 2010, 
which applications are all hereby incorporated in their entire 
ties by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The presently disclosed subject matter relates to a 
Stereoscopic panorama image creating apparatus, method and 
program, Stereoscopic panorama image reproducing appara 
tus, method and program, and recording medium, and, in 
particular, to a stereoscopic panorama image creating appa 
ratus, method and program of creating a stereoscopic pan 
orama image based on a plurality of stereoscopic images shot 
by panning a stereoscopic imaging apparatus and a stereo 
scopic panorama image reproducing apparatus, method and 
program of reproducing a stereoscopic panorama image by 
scrolling or frame advance, and recording medium. 
0004 2. Description of the Related Art 
0005 Conventionally, a panorama synthesizing method 
has been known in which continuous shooting is performed 
with a video camera fixed to a tripod or the like for rotating it, 
and slit images cut out from images obtained by this continu 
ous shooting into strip shapes are coupled together to synthe 
size panorama images (Japanese Patent Application Laid 
Open No. 11-164325). 
0006 Japanese Patent Application Laid-Open No. 2003 
169351 describes adjustment of a parallax in an image for 
Stereoscopic viewing, but this adjustment adjusts a positional 
relation between a parallax barrier and a pixel of the image for 
Stereoscopic viewing in a parallax-barrier-type viewer. 
0007. In a stereoscopic image display apparatus described 
in Japanese Patent Application Laid-Open No. 2005-073013, 
when information for adjusting a parallax amount in a stereo 
scopic image is inputted, the image is magnified or reduced 
based on that inputted information, thereby changing the 
parallax amount of the stereoscopic image. 
0008. In a stereoscopic image correcting apparatus 
described in Japanese Patent Application Laid-Open No. 
2010-045584, a parallax amount between a left eye image and 
a right eye image configuring a stereoscopic image is 
detected, and this parallax amount is adjusted to control a 
pop-up amount and a receding amount of the stereoscopic 
image. 

SUMMARY OF THE INVENTION 

0009. The abstract of Japanese Patent Application Laid 
Open No. 11-164325 describes that slit images cut out from 
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continuously shot images into slitshapes are coupled together 
to create panorama images for left eye viewing and right eye 
viewing. However, the specification of Japanese Patent 
Application Laid-Open No. 11-164325 does not have a 
description at all regarding creation of panorama images for 
left eye viewing and right eye viewing. 
0010 Moreover, while adjustment of a parallax in a ste 
reoscopic panorama image (3D panorama image) has not 
been mentioned conventionally, the parallax amount adjust 
ing technologies described in Patent Literatures 2 to 4 can be 
applied to a 3D panorama image. 
0011. Meanwhile, a 3D panorama image is large com 
pared with an aspect ratio of a screen of a normal 3D display 
(4:3, 16:9). To cause a whole 3D panorama image to be 
displayed on a 3D display, upper and lower portions of the 
screen of the 3D display are masked for display. On the other 
hand, to effectively use the whole screen of the 3D display, the 
3D panorama image is magnified so that the width of the 3D 
panorama image in a longitudinal direction coincides with the 
width of the 3D display in a longitudinal direction. Then, this 
magnified 3D panorama image is reproduced by Scrolling, or 
the 3D panorama image is divided into a plurality of frames so 
as to have the aspect ratio of the 3D display and then these 
frames obtained by division are reproduced by frame 
advance. 
0012 Conventionally, there is no 3D panorama image 
reproducing apparatus that automatically adjusts a parallax 
when a 3D panorama image is reproduced by Scrolling or 
frame advance so that the image has an optimum parallax for 
each scroll position or each frame. In particular, when a 3D 
panorama image is reproduced by Scrolling or frame advance, 
the case occurs such that a cross point portion (a portion 
without a parallax between left and right images), which 
significantly affects how the 3D image is viewed, is not 
present in a 3D image displayed on a 3D display, thereby 
disadvantageously making stereoscopic viewing difficult. 
0013 The presently disclosed subject matter was made in 
view of these circumstances, and has an object of providing a 
Stereoscopic panorama image creating apparatus, method and 
program, Stereoscopic panorama image reproducing appara 
tus, method and program, and recording medium, capable of 
automatically adjusting a parallax for each scroll position or 
each frame when a stereoscopic panorama image is repro 
duced by Scrolling or frame advance. 
0014) To achieve the object described above, a stereo 
Scopic panorama image creating apparatus according to a first 
aspect of the presently disclosed subject matter includes Ste 
reoscopic image obtaining means obtaining a plurality of 
Stereoscopic images formed of left images and right images 
shot by a stereoscopic imaging apparatus, the stereoscopic 
images continuously shot with the stereoscopic imaging 
apparatus being Swung in a constant direction; Stereoscopic 
panorama image creating means creating a stereoscopic pan 
orama image formed of left and right panorama images by 
synthesizing the left images together and synthesizing the 
right images together from among the plurality of stereo 
scopic images obtained by the stereoscopic image obtaining 
means; corresponding point detecting means detecting a plu 
rality of corresponding points for parallax adjustment, the 
corresponding points having features matched between the 
left images and the right images of the plurality of stereo 
scopic images obtained by the stereoscopic image obtaining 
means or between the left and right panorama images of the 
created Stereoscopic panorama image; image shift amount 
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calculating means calculating a plurality of image shift 
amounts for setting parallaxes of the detected plurality of 
corresponding points each at a predetermined parallax 
amount; and recording means recording the created Stereo 
scopic panorama image in a recording medium and recording 
position information of the plurality of corresponding points 
for parallax adjustment on the stereoscopic panorama image 
and the calculated plurality of image shift amounts as being 
associated with each other in the recording medium as aux 
iliary information of the stereoscopic panorama image. 
0015. According to the invention in accordance with the 

first aspect described above, a plurality of corresponding 
points for parallax adjustment are detected for a stereoscopic 
panorama image. And, together with position information of 
each corresponding point on the stereoscopic panorama 
image, an image shift amount for setting a parallax of each 
corresponding point at a predetermined parallax amount is 
recorded on a recording medium as auxiliary information of 
the Stereoscopic panorama image. Thus, when the stereo 
scopic panorama image is reproduced by Scrolling or frame 
advance, the auxiliary information can be used to automati 
cally adjust the parallax for each scroll position or each frame. 
0016. In the stereoscopic panorama image creating appa 
ratus according to a second aspect of the presently disclosed 
subject matter, in the first aspect described above, the corre 
sponding point detecting means is configured to detect a set of 
corresponding points for each set of the left image and the 
right image of each of the stereoscopic images obtained by the 
Stereoscopic image obtaining means, and the image shift 
amount calculating means is configured to calculate the 
image shift amounts each for setting a parallax between the 
detected corresponding points at the predetermined parallax 
amount. According to this, the image shift amount is calcu 
lated and recorded as many as the number of stereoscopic 
images used in synthesis for the stereoscope panorama image. 
Also, the image shift amount can be calculated before the 
Stereoscopic panorama image is created. 
0.017. In the stereoscopic panorama image creating appa 
ratus according to a third aspect of the presently disclosed 
Subject matter, in the second aspect described above, the 
corresponding point detecting means is configured to detect 
the set of corresponding points for each set of the left image 
and the right image of each of the stereoscopic images in a 
portion near a center of the stereoscopic image. 
0.018. In the stereoscopic panorama image creating appa 
ratus according to a fourth aspect of the presently disclosed 
subject matter, in the third aspect described above, when 
necessary corresponding points are not detected by the cor 
responding point detecting means in the portion near the 
center of the stereoscopic image, the image shift amount 
calculating means is configured to set image shift amounts set 
in advance as calculation values or calculates the image shift 
amounts by interpolation between adjacent image shift 
amounts. With this, even if a corresponding point having a 
feature is not detected in the portion near the center of the 
Stereoscopic image, the image shift amount can be found. 
0019. In the stereoscopic panorama image creating appa 
ratus according to a fifth aspect of the presently disclosed 
Subject matter, in any one of the first to fourth aspects 
described above, the Stereoscopic panorama image creating 
means is configured to create the stereoscopic panorama 
image by piecing slit images each in a strip shape together, the 
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slit images being in a portion near a center from among the 
plurality of stereoscopic images obtained by the stereoscopic 
image obtaining means. 
0020. The stereoscopic panorama image creating appara 
tus according to a sixth aspect of the presently disclosed 
subject matter, in the first aspect described above, further 
includes object detecting means detecting a necessary object 
included in the plurality of Stereoscopic images obtained by 
the stereoscopic image obtaining means or the created Stereo 
scopic panorama image, wherein the corresponding point 
detecting means is configured to detect a corresponding point 
for each object detected by the object detecting means. The 
object detecting means detects, for example, in addition to a 
human face, an artificial construction Such as a building or a 
wall and others serving as a main subject. With this, when the 
Stereoscopic panorama image is reproduced by Scrolling or 
frame advance, parallax adjustment can be automatically per 
formed for each object detected in the stereoscopic panorama 
image. 
0021. The stereoscopic panorama image creating appara 
tus according to a seventh aspect of the presently disclosed 
Subject matter, in any one of the first to sixth aspects described 
above, further includes interpolation computing means cal 
culating continuous pixel shift amounts by interpolating pixel 
shift amounts between the corresponding points based on the 
plurality of image shift amounts calculated by the image shift 
amount calculating means, wherein the recording means is 
configured to record the plurality of image shift amounts 
calculated by the image shift amount calculating means and 
the pixel shift amounts calculated by the interpolation com 
puting means in the recording medium. According to this, 
when the stereoscopic panorama image is reproduced by 
scrolling, the image shift amount Subjected to an interpolation 
computation can be used to continuously perform parallax 
adjustment. 
0022. In the stereoscopic panorama image creating appa 
ratus according to an eighth aspect of the presently disclosed 
Subject matter, in any one of the first to sixth aspects described 
above, the predetermined parallax amount is Zero. 
0023 A Stereoscopic panorama image reproducing appa 
ratus according to a ninth aspect of the presently disclosed 
Subject matter includes reading means reading a stereoscopic 
panorama image and auxiliary information of the stereo 
scopic panorama image from the recording medium accord 
ing to any one of the first to eighth aspects described above; 
reproducing means causing the read stereoscopic panorama 
image to be magnified with a predetermined magnification 
and causing the magnified Stereoscopic panorama image to be 
reproduced by Scrolling on a stereoscopic display or repro 
duced by frame advance for each of a plurality of frames 
obtained by dividing the stereoscopic panorama image, auto 
matically or with a manual instruction input; and parallax 
adjusting means selecting one image shift amount from 
among a plurality of image shift amounts recorded as the 
auxiliary information of the Stereoscopic panorama image, 
the image shift amount corresponding to a stereoscopic image 
in a screen of the stereoscopic display, and performing par 
allax adjustment of the stereoscopic image based on the 
selected image shift amount, when the Stereoscopic pan 
orama image is reproduced by Scrolling or frame advance by 
the reproducing means. 
0024. According to the ninth aspect described above, the 
Stereoscopic panorama image and the auxiliary information 
of the stereoscopic panorama image (such as the plurality of 
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image shift amounts) recorded on the recorded medium 
according to any one of the first to eighth aspects described 
above are read. Then, when the read stereoscopic panorama 
image is magnified with a predetermined magnification, and 
the magnified Stereoscopic panorama image is reproduced by 
scrolling on a stereoscopic display automatically or with a 
manual instruction input or reproduced by frame advance for 
each of a plurality of frames obtained by dividing the stereo 
scopic panorama image, the auxiliary information can be 
used to automatically perform parallax adjustment for each 
scroll position or each frame. With this, a cross point portion 
(a portion without a parallax between left and right images), 
which significantly affects how the stereoscopic image is 
viewed, can be adjusted to make stereoscopic viewing easy. 
Note that while the predetermined magnification is preferably 
a magnification with which the width of the stereoscopic 
panorama image in a longitudinal direction coincides with the 
width of the stereoscopic display in a longitudinal direction, 
but may be larger or Smaller than this magnification. Further 
more, the predetermined magnification may be adjustable as 
appropriate. 
0.025 A stereoscopic panorama image reproducing appa 
ratus according to a tenth aspect of the presently disclosed 
Subject matter includes Stereoscopic panorama image obtain 
ing means obtaining a stereoscopic panorama image formed 
of left and right panorama images; corresponding point 
detecting means detecting, prior to reproduction of the 
obtained stereoscopic panorama image, a plurality of corre 
sponding points for parallax adjustment in the Stereoscopic 
panorama image, the corresponding points having features 
matched between the left and right panorama images; image 
shift amount calculating means calculating image shift 
amounts for setting parallaxes of the detected plurality of 
corresponding points each at a predetermined parallax 
amount, storage means storing position information of the 
plurality of corresponding points for parallax adjustment on 
the stereoscopic panorama image and the calculated plurality 
of image shift amounts as being associated with each other; 
reproducing means causing the obtained stereoscopic pan 
orama image to be magnified with a predetermined magnifi 
cation and causing the magnified Stereoscopic panorama 
image to be reproduced by Scrolling on a stereoscopic display 
or reproduced by frame advance for each of a plurality of 
frames obtained by dividing the stereoscopic panorama 
image, automatically or with a manual instruction input; and 
parallax adjusting means selecting one image shift amount 
from among a plurality of image shift amounts stored in the 
storage means correspondingly to the stereoscopic panorama 
image, the image shift amount corresponding to a stereo 
scopic image in a screen of the stereoscopic display, and 
performing a parallax adjustment of the stereoscopic image 
based on the selected image shift amount, when the stereo 
scopic panorama image is reproduced by Scrolling or frame 
advance by the reproducing means. 
0026. The tenth aspect described above is directed to a 
Stereoscopic panorama image reproducing apparatus when 
auxiliary information of the stereoscopic panorama image 
(auxiliary information Such as the plurality of image shift 
amounts) cannot be obtained from the recording medium. 
Prior to reproduction of the stereoscopic panorama image, the 
Stereoscopic panorama image reproducing apparatus detects 
a plurality of corresponding points for parallax adjustment, 
the corresponding points having features matched between 
the left and right panorama images, calculates image shift 
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amounts for setting parallaxes of these corresponding points 
each at a predetermined parallax amount, stores position 
information of the plurality of corresponding points for par 
allax adjustment on the Stereoscopic panorama image and the 
calculated plurality of image shift amounts as being associ 
ated with each other, and then uses the stored plurality of 
image shift amounts to perform parallax adjustment at the 
time of reproducing of the stereoscopic panorama image by 
scrolling or by frame advance. Note that parallax adjustment 
at the time of reproducing of the Stereoscopic panorama 
image by Scrolling or by frame advance is performed in a 
manner similar to that of the ninth aspect described above. 
0027. In the stereoscopic panorama image reproducing 
apparatus according to an eleventh aspect of the presently 
disclosed subject matter, in the tenth aspect described above, 
the corresponding point detecting means is configured to 
detect one set of corresponding points for each of slit images 
each in a strip shape obtained by dividing the panorama 
image. 
0028. In the stereoscopic panorama image reproducing 
apparatus according to a twelfth aspect of the presently dis 
closed subject matter, in the eleventh aspect described above, 
when necessary corresponding points are not detected by the 
corresponding point detecting means in a portion near a cen 
ter of the stereoscopic image, the image shift amount calcu 
lating means is configured to set image shift amounts set in 
advance as calculation values or calculates the image shift 
amounts by interpolation between adjacent image shift 
amountS. 

0029. The stereoscopic panorama image reproducing 
apparatus according to a thirteenth aspect of the presently 
disclosed subject matter, in the tenth aspect described above, 
further includes object detecting means detecting a necessary 
object included in the obtained Stereoscopic panorama image, 
wherein the corresponding point detecting means is config 
ured to detect a corresponding point for each object detected 
by the object detecting means. With this, when the stereo 
scopic panorama image is reproduced by Scrolling or divided 
frame advance, parallax adjustment can be performed for 
each object in the stereoscopic panorama image 
0030 The stereoscopic panorama image reproducing 
apparatus according to a fourteenth aspect of the presently 
disclosed subject matter, in any one of the tenth to thirteenth 
aspects described above, further includes interpolation com 
puting means calculating continuous pixel shift amounts by 
interpolating pixel shift amounts between the corresponding 
points based on the plurality of image shift amounts calcu 
lated by the image shift amount calculating means, wherein 
the storage means is configured to store the plurality of image 
shift amounts calculated by the image shift amount calculat 
ing means and the pixel shift amounts calculated by the inter 
polation computing means. 
0031. In the stereoscopic panorama image reproducing 
apparatus according to a fifteenth aspect of the presently 
disclosed subject matter, in any one of the tenth to fourteenth 
aspects described above, the predetermined parallax amount 
is Zero. 
0032. In the stereoscopic panorama image reproducing 
apparatus according to a sixteenth aspect of the presently 
disclosed subject matter, in any one of the ninth to fifteenth 
aspects described above, the parallax adjusting means is con 
figured to select the image shift amount at a center of the 
screen of the stereoscopic display or in a portion closest to the 
center of the screen, and perform a parallax adjustment of the 
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Stereoscopic image based on the selected image shift amount. 
According to this, at the parallax amount of the Subject at the 
center of the screen of the Stereoscopic display or in a portion 
close to the center can be set at a predetermined parallax 
amount to make Stereoscopic viewing of the Subject easy. 
Note that, as described in the fifteenth aspect described above, 
when the predetermined parallax amount is Zero, the target 
subject is displayed flatly and can be most easily viewable. 
However, the presently disclosed subject matter is not 
restricted to this. For example, the predetermined parallax 
amount may be set at an appropriate value and the parallax 
amount may be adjusted so that the target Subject appears to 
be popped up a little forward. 
0033. The stereoscopic panorama image reproducing 
apparatus according to a seventeenth aspect of the presently 
disclosed subject matter is configured to, in any one of the 
ninth to sixteenth aspects described above, when the repro 
ducing means reproduces the Stereoscopic panorama image 
by Scrolling with a manual instruction input, select one image 
shift amount corresponding to a stereoscopic image displayed 
in a screen of the stereoscopic display at a time of starting the 
scrolling with the manual instruction input by a time of stop 
ping scrolling and, when the Scrolling is stopped, select one 
image shift amount corresponding to a stereoscopic image 
displayed in the screen of the stereoscopic displayed at the 
time of stopping scrolling, and perform a parallax adjustment 
of the stereoscopic images based on the selected image shift 
amounts. As such, parallax adjustment during scrolling is 
fixed, thereby allowing reduction in eye fatigue due to paral 
lax fluctuations and allowing parallax adjustment corre 
sponding to the stopped stereoscopic image at the time of 
stopping the scrolling. 
0034. In the stereoscopic panorama image reproducing 
apparatus according to an eighteenth aspect of the presently 
disclosed Subject matter, in any one of the ninth to sixteenth 
aspects described above, the reproducing means is configured 
to cause only one of the left image and the right image to be 
displayed on the stereoscopic display during scrolling by 
reproduction by Scrolling with a manual instruction input, and 
cause the stereoscopic image to be displayed on the stereo 
scopic display when the Scrolling is stopped, and at a time of 
stopping scrolling, the parallax adjusting means is configured 
to select one image shift amount corresponding to the stereo 
scopic image displayed in a screen of the stereoscopic display 
at the time of stopping scrolling, and perform a parallax 
adjustment of the stereoscopic image based on the selected 
image shift amount. As such, since a flat image is displayed 
during Scrolling, eye fatigue can be reduced, and the parallax 
adjustment corresponding to the stopped stereoscopic image 
can be performed at the time of stopping the scrolling. 
0035. In the stereoscopic panorama image reproducing 
apparatus according to a nineteenth aspect of the presently 
disclosed subject matter, in any one of the ninth to eighteenth 
aspects described above, the reproducing means is configured 
to cause a whole of the stereoscopic panorama image to be 
displayed on the stereoscopic displayed, and then cause the 
Stereoscopic panorama image to be magnified with a prede 
termined magnification and replayed by Scrolling or frame 
advance. With this, after the whole stereoscopic panorama 
image is checked, the enlarged and Zoomed Stereoscopic pan 
orama image can be viewed as being scrolled or being Sub 
jected to divided frame advance. 
0.036 A Stereoscopic panorama image creating method 
according to a twentieth aspect of the presently disclosed 
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Subject matter includes astereoscopic image obtaining step of 
obtaining a plurality of Stereoscopic images formed of left 
images and right images shot by a stereoscopic imaging appa 
ratus, the stereoscopic images continuously shot with the 
Stereoscopic imaging apparatus being Swung in a constant 
direction; a stereoscopic panorama image creating step of 
creating a stereoscopic panorama image formed of left and 
right panorama images by synthesizing the left images 
together and synthesizing the right images together from 
among the obtained plurality of Stereoscopic images; a cor 
responding point detecting step of detecting a plurality of 
corresponding points for parallax adjustment, the corre 
sponding points having features matched between the left 
images and the right images of the obtained plurality of Ste 
reoscopic images or between the left and right panorama 
images of the created Stereoscopic panorama image; an image 
shift amount calculating step of calculating image shift 
amounts for setting parallaxes of the detected plurality of 
corresponding points each at a predetermined parallax 
amount; and a recording step of recording the created Stereo 
scopic panorama image in a recording medium and recording 
position information of the plurality of corresponding points 
for parallax adjustment on the stereoscopic panorama image 
and the calculated plurality of image shift amounts as being 
associated with each other in the recording medium as aux 
iliary information of the stereoscopic panorama image. 
0037. In the stereoscopic panorama image creating 
method according to a twenty-first aspect of the presently 
disclosed subject matter, in the twentieth aspect described 
above, the corresponding point detecting step is configured to 
detect a set of corresponding points for each set of the left 
image and the right image of each of the obtained stereo 
scopic images, and the image shift amount calculating step is 
configured to specify one set of corresponding points from 
among the corresponding points detected for each of the 
Stereoscopic images and calculate the image shift amounts 
each for setting a parallax between the corresponding points 
at the predetermined parallax amount. 
0038. In the stereoscopic panorama image creating 
method according to a twenty-second aspect of the presently 
disclosed subject matter, in the twenty-first aspect described 
above, the corresponding point detecting step is configured to 
detects the set of corresponding points for each set of the left 
image and the right image of each of the stereoscopic images 
in a portion near a center of the stereoscopic image. 
0039. In the stereoscopic panorama image creating 
method according to a twenty-third aspect of the presently 
disclosed subject matter, in the twenty-second aspect 
described above, when necessary corresponding points are 
not detected in the corresponding point detecting step in the 
portion near the center of the stereoscopic image, the image 
shift amount calculating step is configured to set image shift 
amounts set in advance as calculation values or calculate the 
image shift amounts by interpolation between adjacent image 
shift amounts. 

0040. In the stereoscopic panorama image creating 
method according to a twenty-fourth aspect of the presently 
disclosed subject matter, in any one of the twentieth to 
twenty-third aspects described above, the stereoscopic pan 
orama image creating step is configured to create the stereo 
scopic panorama image by piecing slit images each in a strip 
shape together, the slit images being in a portion near a center 
from among the obtained plurality of Stereoscopic images. 
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0041. The stereoscopic panorama image creating method 
according to a twenty-fifth aspect of the presently disclosed 
subject matter, in the twentieth aspect described above, fur 
ther includes an object detecting step of detecting a necessary 
object included in the obtained plurality of stereoscopic 
images or the created Stereoscopic panorama image, wherein 
the corresponding point detecting step is configured to detect 
a corresponding point for each object detected by the object 
detecting step. 
0042. The stereoscopic panorama image creating method 
according to a twenty-sixth aspect of the presently disclosed 
subject matter, in any one of the twentieth to twenty-fifth 
aspects described above, further includes an interpolation 
computing step of calculating continuous pixel shift amounts 
by interpolating pixel shift amounts between the correspond 
ing points based on the plurality of image shift amounts 
calculated in the image shift amount calculating step, wherein 
the recording step is configured to record the plurality of 
image shift amounts calculated in the image shift amount 
calculating step and the pixel shift amounts calculated in the 
interpolation computing step in the recording medium. 
0043. In the stereoscopic panorama image creating 
method according to a twenty-seventh aspect of the presently 
disclosed subject matter, in any one of the twentieth to 
twenty-fifth aspects described above, the predetermined par 
allax amount is Zero. 
0044. A stereoscopic panorama image reproducing 
method according to a twenty-eighth aspect of the presently 
disclosed subject matter includes a reading step of reading a 
Stereoscopic panorama image and auxiliary information of 
the stereoscopic panorama image from the recording medium 
according to any one of the twentieth to twenty-seventh 
aspects described above; a reproducing step of causing the 
read stereoscopic panorama image to be magnified with a 
predetermined magnification and causing the magnified Ste 
reoscopic panorama image to be reproduced by Scrolling on a 
Stereoscopic display or reproduced by frame advance for each 
of a plurality of frames obtained by dividing the stereoscopic 
panorama image, automatically or with a manual instruction 
input; and a parallax adjusting step of selecting one image 
shift amount from among a plurality of image shift amounts 
recorded as the auxiliary information of the Stereoscopic pan 
orama image, the image shift amount corresponding to a 
Stereoscopic image in a screen of the stereoscopic display, 
and performing a parallax adjustment of the stereoscopic 
image based on the selected image shift amount, when the 
Stereoscopic panorama image is reproduced by Scrolling or 
frame advance in the reproducing step. 
0.045. A stereoscopic panorama image reproducing 
method according to a twenty-ninth aspect of the presently 
disclosed subject matter includes a stereoscopic panorama 
image obtaining step of obtaining a stereoscopic panorama 
image formed of left and right panorama images; a corre 
sponding point detecting step of detecting, prior to reproduc 
tion of the obtained stereoscopic panorama image, a plurality 
of corresponding points for parallax adjustment in the stereo 
scopic panorama image, the corresponding points having fea 
tures matched between the left and right panorama images; an 
image shift amount calculating step of calculating image shift 
amounts for setting parallaxes of the detected plurality of 
corresponding points each at a predetermined parallax 
amount; a storing step of storing position information of the 
plurality of corresponding points for parallax adjustment on 
the stereoscopic panorama image and the calculated plurality 
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of image shift amounts as being associated with each other, a 
reproducing step of causing the obtained stereoscopic pan 
orama image to be magnified with a predetermined magnifi 
cation and causing the magnified Stereoscopic panorama 
image to be reproduced by Scrolling on a stereoscopic display 
or reproduced by frame advance for each of a plurality of 
frames obtained by dividing the stereoscopic panorama 
image, automatically or with a manual instruction input; and 
a parallax adjusting step of selecting one image shift amount 
from among a plurality of image shift amounts stored in the 
storage means correspondingly to the stereoscopic panorama 
image, the image shift amount corresponding to a stereo 
scopic image in a screen of the stereoscopic display, and 
performing parallax adjustment of the stereoscopic image 
based on the selected image shift amount, when the stereo 
scopic panorama image is reproduced by Scrolling or frame 
advance in the reproducing step. 
0046. In the stereoscopic panorama image reproducing 
method according to a thirtieth aspect of the presently dis 
closed subject matter, in the twenty-ninth aspect described 
above, the corresponding point detecting step is configured to 
detect one set of corresponding points for each of slit images 
each in a strip shape obtained by dividing the panorama 
image. 
0047. In the stereoscopic panorama image reproducing 
method according to a thirty-first aspect of the presently 
disclosed subject matter, in the thirtieth aspect described 
above, when necessary corresponding points are not detected 
in the corresponding point detecting step in a portion near a 
center of the stereoscopic image, the image shift amount 
calculating step is configured to set image shift amounts set in 
advance as calculation values or calculate the image shift 
amounts by interpolation between adjacent image shift 
amountS. 

0048. The stereoscopic panorama image reproducing 
method according to a thirty-second aspect of the presently 
disclosed Subject matter, in the twenty-ninth aspect described 
above, further includes an object detecting step of detecting a 
necessary object included in the obtained stereoscopic image, 
wherein the corresponding point detecting step is configured 
to detect a corresponding point for each object detected in the 
object detecting step. 
0049. The stereoscopic panorama image reproducing 
method according to a thirty-third aspect of the presently 
disclosed subject matter, in any one of the twenty-ninth to 
thirty-second aspects described above, further includes an 
interpolation computing step of calculating continuous pixel 
shift amounts by interpolating pixel shift amounts between 
the corresponding points based on the plurality of image shift 
amounts calculated in the image shift amount calculating 
step, wherein the storing step is configured to store the plu 
rality of image shift amounts calculated in the image shift 
amount calculating step and the pixel shift amounts calcu 
lated in the interpolation computing step. 
0050. In the stereoscopic panorama image reproducing 
method according to a thirty-fourth aspect of the presently 
disclosed subject matter, in any one of the twenty-ninth to 
thirty-third aspects described above, the predetermined par 
allax amount is Zero. 
0051. In the stereoscopic panorama image reproducing 
method according to a thirty-fifth aspect of the presently 
disclosed subject matter, in any one of the twenty-eighth to 
thirty-fourth aspects described above, the parallax adjusting 
step is configured to select the image shift amount at a center 
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of a screen of the Stereoscopic display or in a portion closest 
to the center of the screen, and perform parallax adjustment of 
the Stereoscopic image based on the selected image shift 
amount. 

0.052 In the stereoscopic panorama image reproducing 
method according to a thirty-sixth aspect of the presently 
disclosed subject matter, in any one of the twenty-eighth to 
thirty-fifth aspects described above, when the reproducing 
step reproduces the stereoscopic panorama image by Scroll 
ing with a manual instruction input, the parallax adjusting 
step is configured to select one image shift amount corre 
sponding to a stereoscopic image displayed in a screen of the 
Stereoscopic display at a time of starting the Scrolling with the 
manual instruction input by a time of stopping scrolling and, 
when the Scrolling is stopped, select one image shift amount 
corresponding to a stereoscopic image displayed in the screen 
of the Stereoscopic displayed at the time of stopping scrolling, 
and perform a parallax adjustment of the Stereoscopic images 
based on the selected image shift amounts. 
0053. In the stereoscopic panorama image reproducing 
method according to a thirty-seventh aspect of the presently 
disclosed subject matter, in any one of the twenty-eighth to 
thirty-fifth aspects described above, the reproducing step is 
configured to cause only one of the left image and the right 
image to be displayed on the stereoscopic display during 
scrolling by reproduction by Scrolling with a manual instruc 
tion input, and cause the stereoscopic image to be displayed 
on the stereoscopic display when the Scrolling is stopped, and 
at a time of stopping scrolling, the parallax adjusting step is 
configured to select one image shift amount corresponding to 
the stereoscopic image displayed in a screen of the stereo 
scopic display at the time of stopping Scrolling, and perform 
a parallax adjustment of the stereoscopic image based on the 
selected image shift amount. 
0054. In the stereoscopic panorama image reproducing 
method according to a thirty-eighth aspect of the presently 
disclosed subject matter, in any one of the twenty-eighth to 
thirty-seventh aspects described above, the reproducing step 
causes a whole of the stereoscopic panorama image to be 
displayed on the stereoscopic displayed, and then causes the 
Stereoscopic panorama image to be magnified with a prede 
termined magnification and replayed by Scrolling or frame 
advance. 
0.055 Astereoscopic panorama image reproducing pro 
gram according to a thirty-ninth aspect of the presently dis 
closed Subject matter is configured so that the stereoscopic 
panorama image creating apparatus according to any one of 
the first to eighth aspects described above is achieved by a 
computer. 
0056. A stereoscopic panorama image creating program 
according to a fortieth aspect of the presently disclosed Sub 
ject matter is configured so that the stereoscopic panorama 
image reproducing apparatus according to any one of the 
ninth to nineteenth aspects described above is achieved by a 
computer. 
0057. In the presently disclosed subject matter, a plurality 
of corresponding points for parallax adjustment for a stereo 
scopic panorama image are detected and, together with posi 
tion information of each corresponding point on the stereo 
scopic panorama image, an image shift amount for setting a 
parallax of each corresponding point at a predetermined par 
allax amount is calculated and recorded. Thus, when the 
Stereoscopic panorama image is reproduced by Scrolling or 
frame advance, the recorded image shift amount can be used 
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to automatically adjust the parallax for each scroll position or 
each frame. With this, the stereoscopic panorama image Ste 
reoscopically viewable with ease can be reproduced by scroll 
ing or frame advance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.058 FIG. 1A is a front perspective view of a stereoscopic 
imaging apparatus according to an embodiment of the pres 
ently disclosed Subject matter. 
0059 FIG. 1B is a rear perspective view of the stereo 
scopic imaging apparatus according to the embodiment of the 
presently disclosed subject matter. 
0060 FIG. 2 is a block diagram illustrating an inner struc 
ture of the stereoscopic imaging apparatus of FIG. 1. 
0061 FIG. 3 is a drawing of a method of shooting a 3D 
image for 3D panorama synthesis. 
0062 FIG. 4A is a drawing for describing 3D panorama 
synthesis and others. 
0063 FIG. 4B is a drawing for describing the 3D pan 
orama synthesis and others. 
0064 FIG. 4C is a drawing for describing the 3D pan 
orama synthesis and others. 
0065 FIG. 4D is a drawing for describing the 3D pan 
orama synthesis and others. 
0.066 FIG. 4E is a drawing for describing the 3D pan 
orama synthesis and others. 
0067 FIG. 5 is a table illustrating an example of auxiliary 
information having recorded thereon a CP amount (Ax) in 
association with coordinates (x,y) of a cross point CP of each 
3D image. 
0068 FIG. 6 is a flowchart illustrating an operating pro 
cedure of obtainment of 3D images for creating a 3D pan 
orama image, and 3D panorama synthesis. 
0069 FIG. 7 is a flowchart illustrating a first embodiment 
of a method of reproducing a 3D panorama image. 
0070 FIG. 8A is an image view when a 3D panorama 
image is reproduced by Scrolling and frame advance. 
0071 FIG. 8B is an image view when a 3D panorama 
image is reproduced by Scrolling and frame advance. 
0072 FIG. 9 is a flowchart illustrating a second embodi 
ment of the method of reproducing a 3D panorama image. 
(0073 FIG. 10 is a flowchart illustrating a third embodi 
ment of the method of reproducing a 3D panorama image. 
0074 FIG. 11 is a drawing of a display screen of a liquid 
crystal monitor displaying a whole 3D panorama image. 
(0075 FIG. 12 is a flowchart illustrating a fourth embodi 
ment of the method of reproducing a 3D panorama image. 
0076 FIG. 13A is a drawing of another method of shoot 
ing 3D images for 3D panorama synthesis. 
(0077 FIG. 13B is a drawing of still another method of 
shooting 3D images for 3D panorama synthesis. 
0078 FIG. 14 is a drawing for describing matching of an 
angle of view at the time of shooting 3D images for 3D 
panorama synthesis. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0079 The stereoscopic panorama image creating appara 
tus, method, and program, Stereoscopic panorama image 
reproducing apparatus, method, and program, and recording 
medium according to the presently disclosed subject matter 
are described below in accordance with the attached draw 
1ngS. 
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Outer Appearance of Stereoscopic Imaging Apparatus 
0080 FIG. 1A and FIG. 1B are external views of a stereo 
scopic imaging apparatus according to an embodiment of the 
presently disclosed subject matter. FIG. 1A is a perspective 
view of a stereoscopic imaging apparatus 1 when viewed 
diagonally from above, and FIG. 1B is a perspective view of 
the Stereoscopic imaging apparatus 1 when viewed from a 
rear Surface. 
0081. As illustrated in FIG. 1A, a stereoscopic imaging 
apparatus 1 is provided with left imaging units Land R. These 
imaging units are hereinafter referred to as a first imaging unit 
L and a second imaging unit R for identification. 
0082 The first imaging unit Land the second imaging unit 
Rare arranged side by side So as to be able to obtain an image 
signal for stereoscopic viewing. At these imaging units L and 
R, a left image signal and a right image signal are created, 
respectively. When a power supply switch 10A on an upper 
Surface of the stereoscopic imaging apparatus 1 of FIG. 1A 
and FIG. 1B is operated, a shooting mode dial 10B is set in a 
mode, for example, a stereoscopic mode, and then a shutter 
button 10C is operated, image data for Stereoscopic viewing 
are created at both of the imaging units L and R. 
0083. The shutter button 10C included in the stereoscopic 
imaging apparatus 1 of this embodiment has two operation 
modes, a half-press and a full-press. In this stereoscopic 
imaging apparatus 1, exposure adjustment and focus adjust 
ment are performed when the shutter button 10C is half 
pressed, and shooting is performed when full-pressed. Also, 
when the luminance of field is too dark, a flash firing window 
WD firing a flash of light toward a subject is provided above 
the imaging unit L. 
0084. Still further, as illustrated in FIG. 1B, the stereo 
scopic imaging apparatus 1 is provided at the back with a 
liquid-crystal monitor DISP capable of three-dimensional 
display. On this liquid-crystal monitor DISP the same subject 
being captured by both of the imaging units L and R is 
displayed as a stereoscopic image. Note that examples of the 
liquid-crystal monitor DISP that can be applied include those 
using a lenticular lens or a parallax barrier and those that 
allow a right image and a left image to be separately viewed 
by wearing dedicated glasses Such as polarized glasses or 
liquid-crystal shutterglasses. Still further, operators such as a 
Zoom switch 10D, a menu/OK button 10E, and a cross key 
10F are provided and arranged. In the following, operation 
switches including the power supply switch 10A, the shoot 
ing mode dial 10B, the shutter button 10C, the Zoom switch 
10D, the menu/OK button 10E, and the cross key 10F may be 
collectively referred to as an operating unit 10. 
0085 Inner Structure of Stereoscopic Imaging Appara 
tus 
I0086 FIG. 2 is a block diagram illustrating an inner struc 
ture of the stereoscopic imaging apparatus 1 of FIG. 1A and 
FIG. 1B. With reference to FIG. 2, the inner structure of the 
Stereoscopic imaging apparatus 1 is described. 
0087. The operation of this stereoscopic imaging appara 
tus 1 is controlled in a centralized manner by a main CPU 
(Central Processing Unit) 100. 
I0088. To the main CPU 100, a ROM (read-only memory) 
101 is connected via a bus Bus. In the ROM 101, programs 
required for this stereoscopic imaging apparatus 1 to operate 
are stored. By following procedures of these programs, the 
main CPU 100 controls the operation of this stereoscopic 
imaging apparatus 1 in a centralized manner according to an 
instruction from the operating unit 10. 
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I0089. The mode dial 10B of the operating unit 10 is select 
ing means for selecting any of an auto shooting mode, a 
manual shooting mode, a scene position of people, landscape, 
nightscape, or others, a moving picture mode for shooting a 
moving picture, and a stereoscopic (3D) panorama image 
shooting mode and a 3D panorama image reproduction mode 
according to the presently disclosed Subject matter. Also, a 
reproduction button not illustrated of the operating unit 10 is 
a button for switching to a reproduction mode in which a still 
picture or a moving picture shot and recorded is displayed on 
the liquid-crystal monitor DISP. The menu/OK button 10E is 
an operation key including both of a function as a menu button 
for making an instruction of displaying a menu on a screen of 
the liquid-crystal monitor DISP and a function as an OK 
button for making an instruction for determination and execu 
tion of a selected item and others. The cross key 10F is an 
operating unit for inputting an instruction in any of four 
directions including upward, downward, leftward, and right 
ward, and functions as a button (cursor movement operating 
means) for selecting an item from a menu screen or making an 
instruction of selecting any of various setting items from each 
menu. Also, upward/downward keys on the cross key 10F 
function as a Zoom Switch at the time of shooting a reproduc 
tion Zoom Switch at the time of a reproduction mode, and 
leftward/rightward keys function as a frame advance (for 
ward direction/reverse direction feeding) button at the time of 
a reproduction mode. 
(0090 First, when the power supply switch 10A in the 
operating unit 10 illustrated in FIG. 1 is operated, the main 
CPU 100 controls a power supply control unit 1001 to cause 
power from a battery Bt to be supplied to each unit of FIG.2 
via the power supply control unit 1001, thereby causing this 
Stereoscopic imaging apparatus 1 to make a transition to be in 
an operating state. In this manner, the main CPU 100 starts a 
shooting process. Note that an AF (automatic focus) detecting 
unit 120, an AE/AWB (automatic exposure/automatic white 
balance) detecting unit 130, an image input controller 114A, 
a digital signal processing unit 116A, and a 3D image creating 
unit 117 are each assumed to be configured from a processor 
such as a DSP (Digital Signal Processor) and the main CPU 
100 is assumed to perform processes in cooperation with 
these DSPs. 

0091. Here, the inner structure of the first imaging unit L 
and the second imaging unit R described above with reference 
to FIG. 1 is described with reference to FIG. 2. Note that 
description is made by providing a word “first to each com 
ponent member of the first imaging unit L and a word “sec 
ond' to each component member of the second imaging unit 
L 

0092. The first imaging unit L is provided with a first 
shooting optical system 110A including a first focus lens 
FLA, a first focus lens driving unit (hereinafter referred to as 
a first Flens driving unit) 104A for moving that first focus lens 
FLA in an optical axis direction, and a first imaging element 
111A for receiving subject light obtained by forming an 
image of a Subject in the first shooting optical system 110A 
and creating an image signal representing that Subject. This 
first shooting optical system 110A is provided further with a 
first aperture IA and a first aperture driving unit 105A for 
changing an opening diameter of this first aperture IA. 
0093. Also, the first shooting optical system 100A 
includes a Zoom lens ZLA. A Z lens driving unit 103A for 
controlling that Zoom lens ZLA so that the Zoom lens is set to 
have a predetermined focal length is provided. Note that in 
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FIG. 2, the fact that the whole shooting optical system is a 
Zoom lens is schematically illustrated with one lens ZL. 
0094. On the other hand, as with the first imaging unit L, 
the second imaging unit R is provided with a shooting optical 
System including a second focus lens FLB, a second focus 
lens driving unit (hereinafter referred to as a second Flens 
driving unit) 104B for moving the second focus lens FLB in 
a direction of an optical axis, and a second imaging element 
111B for receiving subject light obtained by forming an 
image of the subject in the second shooting optical system and 
creating an image signal representing that subject. 
0095. In these first imaging unit Land second imaging unit 
R, image signals for stereoscopic viewing are created. That is, 
a left image signal is created at the first imaging unit Land a 
right image signal is created at the second imaging unit R. 
0096) The first imaging unit Land the second imaging unit 
Rhave exactly the same structure only with a difference as to 
whether a left image signal or a right image signal is created, 
and signal processing after the image signals of both of the 
imaging units are converted to digital signals in a first A/D 
converting unit 113A and a second A/D converting unit 113B, 
respectively, and are then guided to the bus Bus is also the 
same. Therefore, the structure is described below along a flow 
of the image signal regarding the first imaging unit L. 
0097 First, an operation when the subject captured by the 

first imaging unit L is directly displayed on the liquid-crystal 
monitor DISP as a live view image (a through-the-lens image) 
is described. 
0098. Upon operation of the power supply switch 10A in 
the operating unit 10, the main CPU 100 controls the power 
supply control unit 1001 so that power from the battery Bt is 
Supplied to each unit, thereby causing this stereoscopic imag 
ingapparatus 1 to make a transition to be in an operating state. 
I0099. The main CPU 100 first controls the Flens driving 
unit 104A and the aperture driving unit 105A to start exposure 
and focus adjustment. Furthermore, the main CPU 100 
instructs a timing generator (TG) 106A to cause the imaging 
element 111A to set an exposure time by an electronic shutter, 
and cause an image signal to be outputted from the imaging 
element 111A to an analog signal processing unit 112A for 
each predetermined time (for example, /60 seconds). 
0100. At the analog signal processing unit 112A, upon 
receiving a supply of the timing signal from the TG 106A and 
receiving a supply of an image signal for each predetermined 
time from the imaging element 111A, a process of reducing 
noise or the like is performed. Then, the analog image signal 
Subjected to the noise reducing process is supplied to the A/D 
converting unit 113A at the next stage. Also at this A/D 
converting unit 113A, in synchronization with the timing 
signal from the TG 106A, a process of converting the analog 
signal to a digital signal is performed at predetermined times. 
In this manner, the digital image signal obtained by conver 
sion and outputted from the A/D converting unit 113A is 
guided by the image input controller 114A to the bus Bus at 
predetermined times. This image signal guided via the bus 
Bus is stored in an SDRAM (Synchronous Dynamic Random 
Access Memory) 115. Since an image signal is outputted for 
each predetermined time from the imaging element 111A, the 
contents of this SDRAM 115 is rewritten for each predeter 
mined time. 
0101 The image signals stored in this SDRAM 115 are 
read for each predetermined time by DSPs configuring the AF 
detecting unit 120, the AE/AWB detecting unit 130, and the 
digital signal processing unit 116A. 
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I0102) At the AF detecting unit 120, for each predeter 
mined time during which the main CPU 100 controls the F 
lend driving unit 104A to move the focus lens FLA, high 
frequency components of the image signal in a focus area are 
extracted and accumulated to calculate an AF evaluation 
value indicating a contrast of the image. The main CPU 100 
obtains the AF evaluation value calculated by the AF detect 
ing unit 120, and the first focus lens FLA is moved via the F 
lens driving unit 104A to a lens position (a focusing position) 
where the AF evaluation value is a maximum. For this reason, 
even if the first imaging unit L is oriented to any direction, a 
focus is adjusted immediately, and a focused subject is 
approximately always displayed on the liquid-crystal monitor 
DISP. 

(0103). Also, at the AE/AWB detecting unit 130, detection 
of a subject luminance and calculation of again to be set to a 
white balance amplifier in the digital signal processing unit 
116A are performed for each predetermined time. In response 
to the result of detection of the luminance at this AE/AWB 
detecting unit 130, the main CPU 100 controls the aperture 
driving unit 105A to change the opening diameter of the 
aperture IA. Also, upon reception of the detection result from 
the AE/AWB detecting unit 130, the digital signal processing 
unit 116A sets the gain of the white balance amplifier. 
0104. At this digital signal processing unit 116A, a process 

is performed so that the image signal becomes suitable for 
display. Then, the image signal converted to the one more 
Suitable for display with the signal processing of the digital 
signal processing unit 116A is supplied to the 3D image 
creating unit 117 and, at that 3D image creating unit 117, a 
right image signal for display is created. The created right 
image signal is stored in a VRAM (Video Random Access 
Memory) 118. 
0105. The same operation so far is performed also by the 
Second imaging unit R with the same timing. Therefore, in the 
VRAM 118, two types of image signals are stored for right 
and left. 
0106) The main CPU 100 transfers the right image signal 
and the left image signal in the VRAM 118 to the display 
control unit 119 to cause an image to be displayed on a 
liquid-crystal monitor DISP. When images based on the right 
image signal and the left image signal are displayed on the 
liquid-crystal monitor DISP of FIG. 1B, the images on the 
liquid-crystal monitor DISP appear to be stereoscopic to 
human eyes. Since image signals are continuously outputted 
from the first and second imaging elements 111A and 111B 
for each predetermined time, the image signals in the VRAM 
118 are rewritten for each predetermined time, and the ste 
reoscopic image on the liquid-crystal monitor DISP is 
Switched for each predetermined time, thereby causing a ste 
reoscopic image to be displayed as a moving picture. 
I0107 Here, when a subject on the liquid-crystal monitor 
DISP is referred to and the shutterbutton 10C in the operating 
unit 10 is half-pressed, an AE value detected immediately 
before the shutterbutton 10C is fully pushed is received by the 
AE/AWB detecting unit 130, and the first and second aper 
tures IA and IB are each set to have an aperture diameter via 
the first and second aperture driving units 105A and 105B. 
Furthermore, in response to the half-pressing operation 
described above, the main CPU 100 causes the AF detecting 
unit 120 to calculate an AF evaluation value while the first 
focus lens FLA and the second focus lens FLB via the first F 
lens driving unit 104A and the second F lens driving unit 
104B are being moved in a predetermined search range. 
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0108 Based on the AF evaluation value calculated by the 
AF detecting unit 120, the main CPU 100 detects a lens 
position of the first focus lens FLA and a lens position of the 
second focus lens FLB where the AF evaluation value 
becomes maximum, and moves the first focus lens FLA and 
the second focus lens FLB to the first lens position and the 
second lens position, respectively. 
0109. Then, when the shutter button 10C is fully pushed, 
the main CPU 100 causes the first imaging element 111A and 
the second imaging element 111B to be exposed at a prede 
termined shutter speed via the first and second TG 106A and 
106B to perform shoot a still picture. The main CPU 100 
causes image signals to be outputted from the first and second 
imaging element s 111A and 111B to the first and second 
analog signal processing units 112A and 112B at off timing of 
an electronic shutter, thereby causing the first and second 
analog signal processing units 112A and 112B to perform a 
noise reducing process. The, at the first and second AID 
converting units 113A and 113B, the analog image signal is 
converted to a digital image signal. 
0110. Here, by following an instruction of the main CPU 
100, the first and second image input controllers 114A cause 
the digital image signals obtained by conversion at the first 
and second A/D converting units 113A and 113B to be once 
stored in the SDRAM 115 via the bus Bus. Then, the digital 
signal processing units 116A and 116B read the image signals 
in the SDRAM 115, perform image processing including 
white balance correction, gamma correction, synchronization 
processing in which a spatial shift in color signals of R (Red), 
G (Green), B (Blue), and others in association with a color 
filter arrangement on a single-plate CCD (Charge Coupled 
Device) is interpolated to match the position of each color 
signal with each other, outline correction, and creation of a 
luminance/color-difference signal (a YC signal), and then 
send the process results to the 3D image creating unit 117. 
0111 Subsequently, the main CPU 100 supplies the right 
image signal and the left image signal in the 3D image creat 
ing unit 117 to a compressing/decompressing unit 150 by 
using the bus Bus. The main CPU 100 causes this compress 
ing/decompressing unit 150 to compress the image data, and 
then transfer the compressed data to a medium control unit by 
using the bus Bus and Supplies header information regarding 
the compression and shooting to the medium control unit 160 
to cause the medium control unit 160 to create an image file in 
a predetermined format (for example, as a 3D still picture, an 
image file in an MP (multipicture) format) and cause the 
image file to be recorded on a memory card 161. 
0112. When a 3D panorama image shooting mode is 
selected with the mode dial 10B of the operating unit 10, the 
main CPU 100 performs a process for shooting a plurality of 
Stereoscopic images required for 3D panorama synthesis. 
Also, the 3D image creating unit 117 functions as an image 
processing unit that creates a 3D panorama image from a 
plurality of 3D images (a plurality of left images and a plu 
rality of right images) shot at the time of the 3D panorama 
image shooting mode. Note that details of the operation of the 
Stereoscopic imaging apparatus 1 at the time of the 3D pan 
orama image shooting mode are described further below. 
0113. A corresponding point detecting unit 170 detects 
corresponding points where features match between 3D 
images (a left image and a right image), and also detects 
corresponding points where features match between preced 
ing and Subsequent images continuously shot at the time of 
the 3D panorama image shooting mode. The former corre 
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sponding point detection is used to calculate an image shift 
amount for use at the time of parallax adjustment of a 3D 
panorama image, and the latter corresponding point detection 
is used to calculate an optical flow (translation components) 
at the time of creating a 3D panorama image. Note that 
examples of a corresponding point detecting method include 
a method of extracting feature points by using the Harris 
scheme and tracking the feature points by using the KLT 
(Kanade Lucas Tomasi) method or the like. 
0114. A face detecting unit 172 detects a human face from 
a through-the-lens image, and outputs information about the 
position and dimensions of that face to the main CPU 100. 
That is, the face detecting unit 172 includes an image check 
ing circuit and a face image template. The image matching 
circuit checks an image in a target region and the face image 
template against each other to see a correlation therebetween 
while moving the position of the target region on the screen of 
the through-the-lens image. Then, when a correlation score 
exceeds a preset threshold, the face detecting unit 172 recog 
nizes the target region as a face region. Also, the face detect 
ing unit 172 can detect a face from the shot image in a similar 
a. 

0115 Note that any of other known methods can be used 
as the face detecting method, such as a face detecting method 
by edge detection or shape pattern detection and a face detect 
ing method by color phase detection or skin color detection. 
0116. When obtaining information indicating the position 
and dimensions of the face region from the face detecting unit 
172, the main CPU 100 can synthesize a face detection frame 
Surrounding the obtained face region of the person with the 
through-the-lens image and cause the synthesis result to be 
displayed on the liquid-crystal monitor DISP. Also, the posi 
tion and dimensions of the face region detected as described 
above are used as an AF area for focusing the human face or 
an AE area so as to make the brightness of the human face 
appropriate. Furthermore, the position of the face region 
detected in each 3D image can be used as a corresponding 
point to be detected by the corresponding point detecting unit 
170. 

0117 Note that FIG. 2 illustrates a flash control unit 180, 
a flash 181 firing a flash of light from the flash firing window 
WD of FIG. 1A upon receiving an instruction from the flash 
control unit 180, and a watch unit W for detecting the current 
time. 

0118 <Obtainment of 3D Images for Creating 3D Pan 
orama Image and 3D Panorama Synthesis 
0119) To shoot 3D images for 3D panorama synthesis, the 
3D panorama image shooting mode is selected with the mode 
dial 10B of the operating unit 10. 
0.120. Then, as illustrated in FIG.3, the stereoscopic imag 
ing apparatus 1 is swung in a constant direction and is caused 
to perform continuous shooting (consecutive shooting). 
I0121. In FIG. 3, CP denotes a convergence point (herein 
after referred to as a cross point) where optical axes of the left 
and right imaging units L and R cross, and 0 is an angle (an 
angle of convergence) formed by the optical axes of the left 
and right imaging units L and R. In this stereoscopic imaging 
apparatus 1, the cross point CP and the angle of convergence 
0 are fixed and, for example, a distance from the stereoscopic 
imaging apparatus 1 to the cross point CP is approximately 2 
m. However, by shifting the left image and the right image 
relatively in a horizontal direction, the distance to the cross 
point CP can be virtually adjusted. 
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0122) Meanwhile, the subject on the cross point CP does 
not have a parallax. Therefore, by relatively shifting the left 
image and the right image so that a shift amount of a specific 
corresponding point (the Subject) where features match 
between the left image and the right image is Zero, the paral 
lax of the subject can be set at Zero (the cross point CP can be 
matched with the distance of the subject). 
0123. When the 3D panorama image shooting mode is set, 
the main CPU 100 performs control so that the focus position, 
exposure condition, and white balance gain used for the first 
3D image are fixed until shooting of a predetermined number 
of 3D images ends. 
0.124 When the shooting of the preset number of 3D 
images necessary for 3D panorama synthesis ends, the main 
CPU 100 determines that the shooting of 3D images for 3D 
panorama synthesis has ended, and makes a transition to 
processes onward Such as 3D panorama synthesis and others. 
0.125 FIG. 4A to FIG. 4E are drawings that illustrate a 
process sequence of 3D panorama image synthesis. 
0126. In FIG. 4A, 1 to 6 denote images in time series shot 
during Swinging of the stereoscopic imaging apparatus 1, and 
images on an upper side are left images and images on a lower 
side are right images. 
0127. The 3D image creating unit 117 functions as an 
image processing unit creating a 3D panorama image from 
the plurality of 3D images shot at the time of the 3D panorama 
image shooting mode. In a panorama synthesizing process, an 
optical flow calculated from corresponding points between 
images in time series detected by the corresponding point 
detecting unit 170. In the example illustrated in FIG. 4A, as an 
optical flow of 1-2, 2-3, 3-4. . . . between adjacent images 
(translation vectors), (x, y)=(19, 2), (21, -1), (20, 0), ... are 
calculated. 
0128 Subsequently, as illustrated in FIG. 4B, based on the 
calculated optical flow (translation vectors) of (x,y)=(19, 2), 
(21, -1), (20, 0), . . . , each 3D image is trimmed into Strip 
shapes. Then, the trimmed Strip-shaped slit images are 
sequentially synthesized. That is, strip-shaped slit images 
having a fixed width w from a position obtained by shifting 
the horizontal component X of the translation vector by /2 
from the image center are cut out, and these cut-out strip 
shaped slit images are synthesized as being shifted by the 
translation vectors in the vertical and horizontal directions, as 
illustrated in FIG. 4C. With this, 3D panorama synthesis is 
completed. 
0129. Next, images in a region having overlapping pixels 
of the left image and the right image subjected to panorama 
synthesis are each trimmed. In an example illustrated in FIG. 
4D, an image in a maximum rectangular region is cut out from 
each of the left image and the right image Subjected to pan 
orama synthesis. 
0130. These cut-out left image and the right images are 
stored as a 3D panorama image in the memory card 161 (FIG. 
4E). For example, a multipicture file (an MP file: a file in a 
format with a plurality of images coupled together) is gener 
ated from two left and right panorama images, and this MP 
file is recorded in the memory card 161 via the medium 
control unit 160. Note that the two left and right panorama 
images are not restricted to be stored in one MP file, but can 
be stored in separate image files as long as they are associated 
with each other. 
0131. Also, from among the corresponding points 
detected for each 3D image by the corresponding point 
detecting unit 170, the main CPU 100 specifies corresponding 
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points near the center of the 3D image (for example, feature 
points in the strip-shaped slit images of the left images and 
corresponding points on the corresponding right images), and 
calculates a shift amount (the number of pixels) of these 
corresponding points as an image shift amount (hereinafter 
referred to as a CP amount). 
(0132) That is, the main CPU 100 associates the CP amount 
for each 3D image calculated as described above and coordi 
nates (x, y) of the cross point CP on the 3D panorama image 
(the left image), and records information about these as aux 
iliary information of the 3D panorama image in a header 
region of the MP file or the like. 
0.133 FIG. 5 is a table illustrating an example of the aux 
iliary information having recorded thereon the CP amount 
(AX) in association with the coordinates (x, y) of the cross 
point CP of each 3D image. 
0.134 FIG. 6 is a flowchart illustrating an operating pro 
cedure of the above-described obtainment of 3D images for 
creating a 3D panorama image, and 3D panorama synthesis. 
I0135) In FIG. 6, the 3D panorama image shooting mode is 
selected with the mode dial 10B of the operating unit 10, and 
then the stereoscopic imaging apparatus 1 is held by hand and 
shooting is started as the apparatus is being Swung in a certain 
direction (step S10). 
I0136. The main CPU 100 determines whether images 
have been shot as many as required for panorama synthesis 
(step S12). If shooting of the required number of images has 
ended (in the case of “Yes”), the main CPU 100 ends shooting 
in the 3D panorama image shooting mode. If shooting the 
required number of images has not ended (in the case of 
“No”), the main CPU 100 causes the procedure to make a 
transition to step S14. 
0.137. At step S14, corresponding points are detected from 
the shot 3D images. That is, one feature point is extracted 
from a portion near the center of the left image of the 3D 
images is extracted, and a corresponding point of the right 
image corresponding to this feature point is detected. Subse 
quently, a CP amount which is a shift amount between the 
detected corresponding points, is calculated (step S16). 
0.138. The calculated CP amount is stored for each 
obtained 3D image (step S18). Note that the CP amount is 
stored in association with the coordinates (x, y) of the cross 
point CP on the 3D panorama image (the left image), as 
illustrated in FIG. 5. 
0.139. Also, as described with reference to FIG.4A to FIG. 
4E, from the shot 3D images, strip-shaped slit images are cut 
out based on the optical flow (the translation vectors) of 
preceding and Subsequent 3D images, the strip-shaped slit 
images are synthesized (panorama synthesis) as being shifted 
by the translation vectors invertical and horizontal directions, 
and then the procedure is caused to make a transition to step 
S12 (step S20). 
0140. By repeating the above-described step S12 to step 
S20 in the above-described manner for images required for 
panorama synthesis, a 3D panorama image is created and its 
auxiliary information (Such as the CP amount) is calculated, 
and the 3D panorama image is stored in the memory card 161 
together with the auxiliary information. 
0141 Note that calculation and storage of the CP amount 
and panorama image synthesis are performed for each 3D 
image shot during Swinging of the stereoscopic imaging 
apparatus 1 in FIG. 6. However, the presently disclosed sub 
ject matter is not restricted to this. For example, 3D images as 
many as required for panorama synthesis may be shot, and 
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these 3D images may be temporarily stored in the SDRAM 
115, and then calculation of a CP amount, panorama synthe 
sis, and others for each 3D image may be performed. 
0142 <Reproduction of 3D Panorama Image-> 

First Embodiment 

0143 Next, reproduction of the 3D panorama image 
stored in the memory card 161 in the manner described above 
is described. 
014.4 FIG. 7 is a flowchart illustrating a first embodiment 
of a method of reproducing a 3D panorama image. 
0145. In FIG. 7, a 3D panorama image reproducing mode 

is selected with the mode dial 10B of the operating unit 10, 
and reproduction of a 3D panorama image is started (step 
S30). Note that at the start of reproducing a 3D panorama 
image, a predetermined 3D panorama image is read from the 
memory card 161, and is temporarily stored in the SDRAM 
115. Also, in the first embodiment, it is assumed that the CP 
amount for each of a plurality of 3D images is stored as 
auxiliary information of the 3D panorama image as illustrated 
in FIG. 5. 
0146 First, from a left end of the read 3D panorama 
image, a 3D image for display having an aspect ratio equal to 
the aspect ratio of the screen of the liquid-crystal monitor 
DISP (FIG. 2) is cut out, and a CP amount of a center portion 
of the cut-out 3D image (at the center of the display screen of 
the liquid-crystal monitor DISP) is selected (step S32). In this 
CP amount selection, a position (an X coordinate) of a 3D 
panorama image (on the left image) of the center portion of 
the 3D image (a part of the 3D panorama image) to be dis 
played on the liquid-crystal monitor DISP is found, and a CP 
amount corresponding to the cross point CP having an X 
coordinate closest to that X coordinate is selected (refer to 
FIG. 5). 
0147 Subsequently, based on the selected CP amount, 
parallax adjustment is performed by shifting the right image 
from the left image by that CP amount, and the parallax 
adjusted left and right images (3D images) are displayed on 
the liquid-crystal monitor DISP (step S34). 
0148. Then, it is determined whether an instruction for 
scrolling the 3D panorama image or an instruction for frame 
advance for each of a plurality of frames obtained by dividing 
the 3D panorama image has occurred (step S36). If an instruc 
tion for Scrolling or an instruction for frame advance has 
occurred, the procedure is caused to make a transition to step 
S32. On the other hand, if neitheran instruction for scrolling 
nor an instruction for frame advance has occurred in a prede 
termined period (that is, when display of the 3D panorama 
image to its right end has ended), reproduction of the read 3D 
panorama image is ended. Note that, by continuously gener 
ating instructions for Scrolling at the time of reproduction by 
scrolling or instructions for frame advance at certain intervals 
at the time of reproduction by frame advance, reproduction by 
scrolling or reproduction by frame advance can be automati 
cally performed. 
0149 When a CP amount corresponding to the next scroll 
position or the frame position is selected based on step S32, 
parallax adjustment is performed in a manner similar to that 
described above, based on the selected CP amount. 
0150 FIG. 8A and FIG.8B are image views when the 3D 
panorama image is reproduced by Scrolling and by frame 
advance. In FIG. 8A and FIG. 8B, bold-line frames represent 
display images to be displayed on the liquid-crystal monitor 
DISP. 
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0151. As illustrated in FIG. 8A, at the time of reproducing 
a 3D panorama image by Scrolling, a CP amount near the 
screen center is selected for each scroll position of the 3D 
panorama image, thereby performing parallax adjustment. As 
illustrated in FIG. 8B, at the time of reproducing 3D pan 
orama image by frame advance, a CP amount near the screen 
center is selected for each frame to be subjected to frame 
advance, thereby performing parallax adjustment. 
0152 Since parallax adjustment is performed based on the 
CP amount near the screen center at the time of reproducing 
a 3D panorama image by Scrolling or by frame advance, the 
parallax of the image near the screen center can be set at Zero. 
With this, the cross point portion (the portion without a par 
allax between left and right images), which significantly 
affects how the 3D image is viewed, is always near the screen 
center, thereby making stereoscopic viewing easy at the time 
of reproduction by Scrolling or by frame advance. 
0153. Note that the 3D panorama image is automatically 
reproduced by scrolling or frame advance in the first embodi 
ment described above. However, the presently disclosed sub 
ject matter is not restricted to this. For example, reproduction 
by scrolling or by frame advance may be performed with a 
manual operation of the cross key 10F of the operating unit 
10. According to this, at the time of reproducing a 3D pan 
orama image by Scrolling or by frame advance, the 3D pan 
orama image can be stopped at any scroll position or frame 
position. 
0154 Also, when reproduction by scrolling is performed 
with a manual operation, parallax adjustment id performed 
based on the CP amount immediately before the start of image 
feeding during scrolling. Then, when image feeding stops, 
parallax adjustment may be performed based on the CP 
amount near the stopping screen center. According to this, 
parallax adjustment during scrolling can be fixed, thereby 
reducing eye fatigue due to parallax fluctuations. 
0155 Also, only one image (a flat (2D) panorama image) 
between the left image and the right image is displayed on the 
liquid-crystal monitor DISP during scrolling and, when 
image feeding stops, parallax adjustment may be performed 
based on the CP amount near the stopping screen center. 

Second Embodiment 

0156 FIG. 9 is a flowchart illustrating a second embodi 
ment of the method of reproducing a 3D panorama image. 
0157. The second embodiment relates to a reproducing 
method when the CP amount is not stored as auxiliary infor 
mation of the 3D panorama image. Note that portions com 
monto those of the first embodiment illustrated in FIG. 7 are 
provided with the same step number and are not described in 
detail herein. 
0158. In FIG. 9, the 3D panorama image reproducing 
mode is selected with the mode dial 10B of the operating unit 
10, and reproduction of a 3D panorama image is started (step 
S40). Note that, at the start of reproducing the 3D panorama 
image, a predetermined 3D panorama image is read from the 
memory card 161 is temporarily stored in the SDRAM 115, 
but no CP amount is stored. 
0159. In the second embodiment, prior to reproduction of 
the 3D panorama image, calculation of a CP amount and 
others are performed. 
0160 That is, a plurality of feature points are extracted 
from the 3D panorama image (the left image) read from the 
memory card 161, and corresponding points of the right 
image corresponding to these feature points are detected (step 
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S42). Note that a plurality of feature points are extracted by 
dividing the 3D panorama image into regions with an 
approximately same width as that of the strip-shaped slit 
images at the time of creating the 3D panorama image, and 
extracting one feature point for each region obtained by divi 
S1O. 

0161 Subsequently, a CP amount, which is a shift amount 
between corresponding points detected at Step S42, is calcu 
lated (step S44), and this calculated CP amount is stored in the 
SDRAM 115 in association of position coordinates of the 
plurality of feature points (step S46). 
0162 Then, the 3D panorama image is reproduced by 
scrolling or by frame advance by using the CP amount in a 
manner similar to that of the first embodiment illustrated in 
FIG. 7. 
0163 Note that after the end of reproducing the 3D pan 
orama image, the CP amount temporarily stored in the 
SDRAM 115 may be recorded as auxiliary information on an 
MP file where the 3D panorama image is stored. 
0164. According to the second embodiment, even if a 3D 
panorama image with a CP amount not stored as auxiliary 
information of the 3D panorama image is inputted, the 3D 
panorama image parallax-adjusted for each scroll position or 
each frame advance can be reproduced by Scrolling or by 
frame advance. 

Third Embodiment 

0.165 FIG. 10 is a flowchart illustrating a third embodi 
ment of the method of reproducing a 3D panorama image. 
0166 The third embodiment is obtained by modifying the 

first embodiment illustrated in FIG. 7 and is different from the 
first embodiment in that processes Surrounded by a one-dot 
chain line are added. 
0167. This third embodiment is different from the second 
embodiment in that the whole 3D panorama image is first 
displayed on the liquid-crystal monitor DISP. 
0.168. In FIG. 10, when the 3D panorama image reproduc 
ing mode is selected with the mode dial 10B of the operating 
unit 10 and reproduction of a 3D panorama image is started 
(step S10), a CP amount at a center portion of the 3D pan 
orama image read from the memory card 161 is selected (step 
S50). 
0169. Subsequently, based on the selected CP amount, 
parallax adjustment is performed by shifting the right image 
from the left image only by that CP amount, and the whole 
parallax-adjusted 3D panorama image is displayed on the 
liquid-crystal monitor DISP (step S52). 
0170 FIG. 11 is a drawing of a display screen of the 
liquid-crystal monitor DISP displaying the whole 3D pan 
orama image. 
0171 Next, it is determined whether a Zoom instruction 
for reproducing the 3D panorama image by Scrolling or by 
frame advance or others has occurred (step S54). When no 
Zoom instruction is present, the procedure is caused to make 
a transition to step S52, and then the whole 3D panorama 
image is displayed. Ifa Zoom instruction has been present, the 
procedure is caused to make a transition to step S32. The 
Zoom instruction may be automatically generated after a 
lapse of a predetermined time after the whole 3D panorama 
image is displayed, or may be generated based on an instruc 
tion input with the operating unit 10 of the user. 
0172 Ifa Zoom instruction is generated and the procedure 

is caused to make a transition to step S32, the 3D panorama 
image is Zoomed, and the 3D panorama image is reproduced 
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by scrolling or by frame advance from a left end of the 
Zoomed 3D panorama image (refer to FIG. 8A and the FIG. 
8B). Note that when the 3D panorama image is reproduced by 
scrolling or by frame advance, as described in the first 
embodiment illustrated in FIG. 7, a CP amount is selected for 
each scroll position or each frame advance, and parallax 
adjustment is performed by using the selected CP amounts. 
0173 According to the third embodiment, after the whole 
3D panorama image is recognized, and then the Zoomed 3D 
panorama image can be viewed as being scrolled or being 
subjected to divided frame advance. 
0.174. Note that the second embodiment illustrated in FIG. 
9 may be modified so that, as with the third embodiment 
described above, the whole 3D panorama image is first dis 
played on the liquid-crystal monitor DISP. In this case, cal 
culation of a CP amount and others can be performed during 
a period in which the whole 3D panorama image is being 
displayed on the liquid-crystal monitor DISP. Also, when the 
whole 3D panorama image is displayed on the liquid-crystal 
monitor DISP. parallax adjustment may be performed with a 
preset CP amount (including the CP amount=0). 
0.175. Also, the Zoom magnification at the time of repro 
ducing the 3D panorama image by Scrolling or by divided 
frame advance is preferably a magnification with which the 
width of the 3D panorama image in a longitudinal direction 
coincides with the width of the liquid-crystal monitor DISP in 
a longitudinal direction. However, the scope of the presently 
disclosed subject matter is not restricted to this magnification. 
For example, the magnification can be adjusted as appropriate 
with a manual Zoom operation. 
(0176 <Other Embodiments of Calculation of CP 
Amount 

0177. In the embodiment illustrated in FIG. 6, a CP 
amount is calculated for each 3D image used for panorama 
synthesis from the corresponding points near the center of 
that 3D image. In another embodiment of calculation of a CP 
amount for the 3D panorama image, a plurality of main Sub 
jects are detected in a 3D panorama image, and a shift amount 
between left and right panorama images of each subject is 
calculated and taken as a CP amount. 
0.178 As detecting means that detects main subjects, the 
face detecting unit 172 illustrated in FIG. 2 can be used. 
According to this, a CP amount is calculated from each face 
image included in the 3D panorama image, and the CP 
amount is stored in association with the position of each face 
image on the 3D panorama image (the left image). 
0179 Also, as main subjects in the 3D panorama image, in 
addition to a human face, artificial constructions such as a 
building and a wall and natural objects such as a wood and a 
forest can be thought. These artificial constructions and natu 
ral objects Such as a wood and a forest can be detected by a 
known object recognition technology (for example, matching 
against dictionary data for each object). 
0180. Therefore, by providing object detecting means (in 
cluding the face detecting unit 172) to the stereoscopic imag 
ingapparatus 1, a CP amount can be calculated for each of the 
main Subjects (objects such as a face, an artificial construc 
tion, and a natural object) can be calculated and stored. 

Fourth Embodiment 

0181 FIG. 12 is a flowchart illustrating a fourth embodi 
ment of the method of reproducing a 3D panorama image. 
Note that portions common to those of the first embodiment 
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illustrated in FIG. 7 are provided with the same step number 
and are not described in detail herein. 
0182. In FIG. 12, the 3D panorama image reproducing 
mode is selected with the mode dial 10B of the operating unit 
10, and reproduction of a 3D panorama image is started (step 
S30'). Note that, at the start of reproducing the 3D panorama 
image, a predetermined 3D panorama image is read from the 
memory card 161 and is temporarily stored in the SDRAM 
115. Also, in the fourth embodiment, it is assumed that a CP 
amount is stored for each object in the 3D panorama image as 
auxiliary information of the 3D panorama image. 
0183. When reproduction of the 3D panorama image is 
started, a CP amount corresponding to an object closest to the 
center of the display unit in the 3D image (part of the 3D 
panorama image) displayed on the liquid-crystal monitor 
DISP (FIG. 2) is selected (step S60). 
0184 Then, the 3D panorama image parallax-adjusted 
with the CP amount is reproduced by scrolling or by frame 
advance in a manner similar to that of the first embodiment 
illustrated in FIG. 7. 
0185. According to the fourth embodiment, when the 3D 
panorama image is reproduced by Scrolling or by frame 
advance, parallax adjustment is performed so that the object 
closest to the center of the display unit coincides with the 
cross point. For this reason, the objects (the main Subjects) in 
the 3D panorama image can be stereoscopically viewed easily 
at the time of reproduction by Scrolling or by frame advance. 
0186 Note that the CP amount corresponding to the object 
closest to the center of the display unit of the liquid-crystal 
monitor DISP is selected in the fourthembodiment. However, 
the presently disclosed subject matter is not restricted to this. 
For example, a priority level may be determined in advance 
(for example, in an order of face->building->others) for each 
type of object and, when a plurality of objects of different 
types are present in the display Screen, the CP amount corre 
sponding to the object with the highest priority level may be 
selected. In this case, information about the types of object is 
also required to be stored in association with the CP amounts. 
0187 <Other Embodiments of Obtainment of 3D Images 
for 3D Panorama Image and 3D Panorama Synthesis 
0188 As illustrated in FIG.3 and FIG. 4A to FIG. 4E, to 
shoot3D images for 3D panorama synthesis, the stereoscopic 
imaging apparatus 1 is swung in a constant direction and is 
caused to perform continuous shooting (consecutive shoot 
ing). However, the presently disclosed subject matter is not 
restricted to this. For example, shooting may be performed as 
illustrated in FIG. 13A and FIG. 13B. 
(0189 That is, as illustrated in FIG. 13A and FIG. 13B, the 
first 3D image is shot by the stereoscopic imaging apparatus 
1 (FIG. 13A). When the 3D panorama image shooting mode 
is set, the main CPU 100 performs control so that the focus 
position, exposure condition, and white balance gain used for 
the first 3D image are fixed until the following shooting of the 
predetermined number of 3D images ends. When shooting of 
the first 3D image ends, the photographer Swings (pans) the 
Stereoscopic imaging apparatus 1 to change the shooting 
direction to shoot the second 3D image (FIG. 13B). 
0190. Here, as illustrated in FIG. 14, the photographer 
performs shooting by adjusting the shooting direction of the 
Stereoscopic imaging apparatus 1 so that the first 3D image 
and the second 3D image partially overlap each other. At the 
time of the 3D panorama image shooting mode, the main 
CPU 100 preferably causes part of the previously-shot 3D 
image to be displayed on the liquid-crystal monitor DISP to 
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assist the shooting direction at the next shooting. That is, the 
photographer can determine a shooting direction by viewing 
part of the 3D image previously shot and displayed on the 
liquid-crystal monitor DISP and a through-the-lens image. 
0191) When shooting of the preset or default-set number 
of 3D images ends, the main CPU 100 determines that shoot 
ing of the 3D images for 3D panorama synthesis has ended, 
and causes the procedure to make a transition to the following 
processes of 3D panorama synthesis. Note that any known 
technology can be used as the panorama synthesizing method 
of synthesis for a 3D panorama image from a plurality of 3D 
image images obtained as described above. 
(0192. Others 
0193 In the embodiment illustrated in FIG. 6, one feature 
point near the center of the left image is extracted for each of 
the continuously obtained 3D images, and a corresponding 
point of the right image corresponding to this feature point is 
detected. From a shift amount between these detected corre 
sponding points, a CP amount is calculated. However, 
depending on the shooting scene, a feature point Suitable for 
detecting a corresponding point in a region near the center of 
the left image cannot be extracted in some cases. In this case, 
a preset CP amount (including the CP amount=0), a CP 
amount found by interpolation between adjacent CP 
amounts, or the like is taken as the CP amount for that 3D 
image. 
0194 Also, when the 3D panorama image is reproduced 
by Scrolling, in order to allow parallax adjustment for each 
scroll position, a CP amount corresponding to each scroll 
position may be found by interpolation (linear interpolation) 
based on the calculated plurality of CP amounts, and these CP 
amounts may be also recorded. 
0.195. Furthermore, also when a CP amount is calculated 
for each object in the 3D panorama image, a CP amount 
between objects may be found by interpolation computation 
and these CP amounts may be recorded. 
(0196. Still further, in the present embodiment, a CP 
amount (an image shift amount) with which a shift amount of 
a specific corresponding point (a Subject) where features 
match between the left image and the right image is Zero is 
found. However, the presently disclosed subject matter is not 
restricted to the case where the shift amount of the corre 
sponding point is set at Zero. For example, an image shift 
amount can be found so as to achieve a predetermined paral 
lax amount (a parallax amount with which the target Subject is 
slightly popped up forward). Still further, this predetermined 
parallax amount can be set as appropriate by the user. 
0.197 By finding the CP amount for each scroll amount by 
interpolation as described above, when the 3D panorama 
image is reproduced by Scrolling, the CP amounts obtained by 
the interpolation computation can be used to continuously 
perform parallax adjustment. 
0198 Also, while this stereoscopic imaging apparatus 1 
causes the 3D panorama image to be displayed on the liquid 
crystal monitor DISP on the rear surface, the apparatus 1 may 
include an output interface for causing the 3D panorama 
image to be displayed on an external 3D display. 
0199 Furthermore, the 3D panorama image creating 
apparatus and the 3D panorama image reproducing apparatus 
may be configured from a device Such as a personal computer 
without a shooting function. In this case, a plurality of 3D 
images for 3D panorama synthesis shot by a general stereo 
Scopic imaging apparatus are taken as input images. 
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0200 Still further, by installing the panorama image cre 
ating program and the panorama image reproducing program 
according to the presently disclosed subject matter on a com 
puter via a recording medium having the program stored 
therein, the computer may be made to function as a 3D pan 
orama image creating apparatus or a 3D panorama image 
reproducing apparatus. 
0201 Also, the presently disclosed subject matter is not 
restricted to the embodiments described above, and can be 
variously modified. Such as by combining the embodiments 
as appropriate, within a range not deviating from the spirit of 
the presently disclosed subject matter. 

1. A stereoscopic panorama image creating apparatus, 
comprising: 

stereoscopic image obtaining means configured to obtain a 
plurality of Stereoscopic images formed of left images 
and right images shot by a stereoscopic imaging appa 
ratus, the Stereoscopic images continuously shot with 
the stereoscopic imaging apparatus being swung in a 
constant direction; 

stereoscopic panorama image creating means configured 
to create a stereoscopic panorama image formed of left 
and right panorama images by synthesizing the left 
images together and synthesizing the right images 
together from among the plurality of stereoscopic 
images obtained by the stereoscopic image obtaining 
means, 

corresponding point detecting means configured to detect a 
plurality of corresponding points for parallax adjust 
ment, the corresponding points having features matched 
between the left images and the right images of the 
plurality of stereoscopic images obtained by the Stereo 
Scopic image obtaining means or between the left and 
right panorama images of the created Stereoscopic pan 
orama image: 

image shift amount calculating means configured to calcu 
late a plurality of image shift amounts for setting paral 
laxes of the detected plurality of corresponding points 
each at a predetermined parallax amount; and 

recording means configured to record the created Stereo 
Scopic panorama image in a recording medium, the 
recording means configured to record position informa 
tion of the plurality of corresponding points for parallax 
adjustment on the stereoscopic panorama image and the 
calculated plurality of image shift amounts as being 
associated with each other in the recording medium as 
auxiliary information of the stereoscopic panorama 
image. 

2. The Stereoscopic panorama image creating apparatus 
according to claim 1, wherein 

the corresponding point detecting means detects a set of 
corresponding points for each set of the left image and 
the right image of each of the stereoscopic images 
obtained by the stereoscopic image obtaining means, 
and 

the image shift amount calculating means calculates the 
image shift amounts each for setting a parallax between 
the detected corresponding points at the predetermined 
parallax amount. 

3. The Stereoscopic panorama image creating apparatus 
according to claim 2, wherein 

the corresponding point detecting means detects the set of 
corresponding points for each set of the left image and 
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the right image of each of the stereoscopic images in a 
portion near a center of the Stereoscopic image. 

4. The Stereoscopic panorama image creating apparatus 
according to claim 3, wherein 
when necessary corresponding points are not detected by 

the corresponding point detecting means in the portion 
near the center of the stereoscopic image, the image shift 
amount calculating means sets image shift amounts set 
in advance as calculation values or calculates the image 
shift amounts by interpolation between adjacent image 
shift amounts. 

5. The Stereoscopic panorama image creating apparatus 
according to any one of claims 1 to 4, wherein 

the stereoscopic panorama image creating means creates 
the stereoscopic panorama image by piecing slit images 
each in a strip shape together, the slit images being in a 
portion near a center from among the plurality of stereo 
Scopic images obtained by the stereoscopic image 
obtaining means. 

6. The Stereoscopic panorama image creating apparatus 
according to claim 1, further comprising 

object detecting means configured to detect a necessary 
object included in the plurality of Stereoscopic images 
obtained by the stereoscopic image obtaining means or 
the created Stereoscopic panorama image, wherein 

the corresponding point detecting means detects a corre 
sponding point for each object detected by the object 
detecting means. 

7. The stereoscopic panorama image creating apparatus 
according to any one of claims 1 to 6, further comprising 

interpolation computing means configured to calculate 
continuous pixel shift amounts by interpolating pixel 
shift amounts between the corresponding points based 
on the plurality of image shift amounts calculated by the 
image shift amount calculating means, wherein 

the recording means records the plurality of image shift 
amounts calculated by the image shift amount calculat 
ing means and the image shift amounts calculated by the 
interpolation computing means in the recording 
medium. 

8. The Stereoscopic panorama image creating apparatus 
according to any one of claims 1 to 6, wherein 

the predetermined parallax amount is Zero. 
9. A stereoscopic panorama image reproducing apparatus, 

comprising: 
reading means configured to read a stereoscopic panorama 

image and auxiliary information of the stereoscopic pan 
orama image from the recording medium according to 
any one of claims 1 to 8: 

reproducing means configured to cause the read stereo 
Scopic panorama image to be magnified with a predeter 
mined magnification, the reproducing means configured 
to cause the magnified Stereoscopic panorama image to 
be reproduced by Scrolling on a stereoscopic display or 
reproduced by frame advance for each of a plurality of 
frames obtained by dividing the Stereoscopic panorama 
image, automatically or with a manual instruction input; 
and 

parallax adjusting means configured to select one image 
shift amount from among a plurality of image shift 
amounts recorded as the auxiliary information of the 
stereoscopic panorama image, the image shift amount 
corresponding to a stereoscopic image in a screen of the 
stereoscopic display, the parallax adjusting means con 
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figured to perform a parallax adjustment of the stereo 
Scopic image based on the selected image shift amount, 
when the stereoscopic panorama image is reproduced by 
Scrolling or frame advance by the reproducing means. 

10. A stereoscopic panorama image reproducing appara 
tus, comprising: 

stereoscopic panorama image obtaining means configured 
to obtain a stereoscopic panorama image formed of left 
and right panorama images; 

corresponding point detecting means configured to detect, 
prior to reproduction of the obtained Stereoscopic pan 
orama image, a plurality of corresponding points for 
parallax adjustment in the Stereoscopic panorama 
image, the corresponding points having features 
matched between the left and right panorama images; 

image shift amount calculating means configured to calcu 
late image shift amounts for setting parallaxes of the 
detected plurality of corresponding points each at a pre 
determined parallax amount; 

storage means configured to store position information of 
the plurality of corresponding points for parallax adjust 
ment on the stereoscopic panorama image and the cal 
culated plurality of image shift amounts as being asso 
ciated with each other; 

reproducing means configured to cause the obtained ste 
reoscopic panorama image to be magnified with a pre 
determined magnification, the reproducing means con 
figured to cause the magnified Stereoscopic panorama 
image to be reproduced by scrolling on a stereoscopic 
display or reproduced by frame advance for each of a 
plurality of frames obtained by dividing the stereoscopic 
panorama image, automatically or with a manual 
instruction input; and 

parallax adjusting means configured to select one image 
shift amount from among a plurality of image shift 
amounts stored in the storage means correspondingly to 
the stereoscopic panorama image, the image shift 
amount corresponding to a stereoscopic image in a 
Screen of the stereoscopic display, the parallax adjusting 
means configured to perform a parallax adjustment of 
the stereoscopic image based on the selected image shift 
amount, when the stereoscopic panorama image is 
reproduced by Scrolling or frame advance by the repro 
ducing means. 

11. The stereoscopic panorama image reproducing appa 
ratus according to claim 10, wherein 

the corresponding point detecting means detects one set of 
corresponding points for each of slit images each in a 
strip shape obtained by dividing the panorama image. 

12. The stereoscopic panorama image reproducing appa 
ratus according to claim 11, wherein 
when necessary corresponding points are not detected by 

the corresponding point detecting means in a portion 
near a center of the stereoscopic image, the image shift 
amount calculating means sets image shift amounts set 
in advance as calculation values or calculates the image 
shift amounts by interpolation between adjacent image 
shift amounts. 

13. The stereoscopic panorama image reproducing appa 
ratus according to claim 10, further comprising 

object detecting means configured to detect a necessary 
object included in the obtained Stereoscopic panorama 
image, wherein 
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the corresponding point detecting means detects a corre 
sponding point for each object detected by the object 
detecting means. 

14. The stereoscopic panorama image reproducing appa 
ratus according to any one of claims 10 to 13, further com 
prising 

interpolation computing means configured to calculate 
continuous pixel shift amounts by interpolating pixel 
shift amounts between the corresponding points based 
on the plurality of image shift amounts calculated by the 
image shift amount calculating means, wherein 

the storage means stores the plurality of image shift 
amounts calculated by the image shift amount calculat 
ing means and the image shift amounts calculated by the 
interpolation computing means. 

15. The stereoscopic panorama image reproducing appa 
ratus according to any one of claims 10 to 14, wherein 

the predetermined parallax amount is Zero. 
16. The stereoscopic panorama image reproducing appa 

ratus according to any one of claims 9 to 15, wherein 
the parallax adjusting means selects the image shift amount 

at a center of a screen of the stereoscopic display or in a 
portion closest to the center of the screen, and performs 
aparallax adjustment of the stereoscopic image based on 
the selected image shift amount. 

17. The stereoscopic panorama image reproducing appa 
ratus according to any one of claims 9 to 16, wherein 
when the reproducing means reproduces the stereoscopic 

panorama image by Scrolling With a manual instruction 
input, the parallax adjusting means selects one image 
shift amount corresponding to a stereoscopic image dis 
played in a screen of the Stereoscopic display at a time of 
starting the scrolling with the manual instruction input 
by a time of stopping scrolling and, when the scrolling is 
stopped, selects one image shift amount corresponding 
to a stereoscopic image displayed in the screen of the 
stereoscopic displayed at the time of stopping Scrolling, 
and performs a parallax adjustment of the stereoscopic 
images based on the selected image shift amounts. 

18. The stereoscopic panorama image reproducing appa 
ratus according to any one of claims 9 to 16, wherein 

the reproducing means causes only one of the left image 
and the right image to be displayed on the stereoscopic 
display during scrolling by reproduction by Scrolling 
with a manual instruction input, and causes the Stereo 
Scopic image to be displayed on the stereoscopic display 
when the scrolling is stopped, and 

at a time of stopping scrolling, the parallax adjusting means 
Selects one image shift amount corresponding to the 
stereoscopic image displayed in a screen of the stereo 
Scopic display at the time of stopping scrolling, and 
performs a parallax adjustment of the stereoscopic 
image based on the selected image shift amount. 

19. The stereoscopic panorama image reproducing appa 
ratus according to any one of claims 9 to 18, wherein 

the reproducing means causes a whole of the stereoscopic 
panorama image to be displayed on the stereoscopic 
displayed, and then causes the stereoscopic panorama 
image to be magnified with a predetermined magnifica 
tion and replayed by Scrolling or frame advance. 

20. A stereoscopic panorama image creating method, com 
prising: 

a stereoscopic image obtaining step of obtaining a plurality 
of stereoscopic images formed of left images and right 
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images shot by a stereoscopic imaging apparatus, the 
stereoscopic images continuously shot with the stereo 
Scopic imaging apparatus being Swung in a constant 
direction; 

a stereoscopic panorama image creating step of creating a 
stereoscopic panorama image formed of left and right 
panorama images by synthesizing the left images 
together and synthesizing the right images together from 
among the obtained plurality of Stereoscopic images; 

a corresponding point detecting step of detecting a plural 
ity of corresponding points for parallax adjustment, the 
corresponding points having features matched between 
the left images and the right images of the obtained 
plurality of stereoscopic images or between the left and 
right panorama images of the created Stereoscopic pan 
orama image: 

an image shift amount calculating step of calculating 
image shift amounts for setting parallaxes of the 
detected plurality of corresponding points each at a pre 
determined parallax amount; and 

a recording step of recording the created Stereoscopic pan 
orama image in a recording medium and recording posi 
tion information of the plurality of corresponding points 
for parallax adjustment on the stereoscopic panorama 
image and the calculated plurality of image shift 
amounts as being associated with each other in the 
recording medium as auxiliary information of the ste 
reoscopic panorama image. 

21. The Stereoscopic panorama image creating method 
according to claim 20, wherein 

in the corresponding point detecting step, a set of corre 
sponding points for each set of the left image and the 
right image of each of the obtained stereoscopic images 
is detected, and, 

in the image shift amount calculating step, one set of cor 
responding points is specified from among the corre 
sponding points detected for each of the stereoscopic 
images, and the image shift amounts each for setting a 
parallax between the corresponding points at the prede 
termined parallax amount are calculated. 

22. The stereoscopic panorama image creating method 
according to claim 21, wherein 

in the corresponding point detecting step, the set of corre 
sponding points for each set of the left image and the 
right image of each of the Stereoscopic images is 
detected in a portion near a center of the stereoscopic 
image. 

23. The stereoscopic panorama image creating method 
according to claim 22, wherein 
when necessary corresponding points are not detected in 

the corresponding point detecting step in the portion 
near the center of the stereoscopic image, image shift 
amounts set in advance are set as calculation values or 
the image shift amounts are calculated by interpolation 
between adjacent image shift amounts in the image shift 
amount calculating step. 

24. The stereoscopic panorama image creating method 
according to any one of claims 20 to 23, wherein 

in the stereoscopic panorama image creating step, the Ste 
reoscopic panorama image is created by piecing slit 
images each in a strip shape together, the slit images 
being in a portion near a center from among the obtained 
plurality of stereoscopic images. 

16 
Mar. 28, 2013 

25. The stereoscopic panorama image creating method 
according to claim 20, further comprising 

an object detecting step of detecting a necessary object 
included in the obtained plurality of stereoscopic images 
or the created Stereoscopic panorama image, wherein 

in the corresponding point detecting step, a corresponding 
point for each object detected by the object detecting 
means is detected. 

26. The stereoscopic panorama image creating method 
according to any one of claims 20 to 25, further comprising 

an interpolation computing step of calculating continuous 
pixel shift amounts by interpolating pixel shift amounts 
between the corresponding points based on the plurality 
of image shift amounts calculated in the image shift 
amount calculating step, wherein 

in the recording step, the plurality of image shift amounts 
calculated in the image shift amount calculating step and 
the image shift amounts calculated in the interpolation 
computing step are recorded in the recording medium. 

27. The stereoscopic panorama image creating method 
according to any one of claims 20 to 25, wherein 

the predetermined parallax amount is Zero. 
28. A stereoscopic panorama image reproducing method, 

comprising: 
a reading step of reading a stereoscopic panorama image 

and auxiliary information of the Stereoscopic panorama 
image from the recording medium according to any one 
of claims 20 to 27: 

a reproducing step of causing the read stereoscopic pan 
orama image to be magnified with a predetermined mag 
nification and causing the magnified Stereoscopic pan 
orama image to be reproduced by Scrolling on a 
stereoscopic display or reproduced by frame advance for 
each of a plurality of frames obtained by dividing the 
stereoscopic panorama image, automatically or with a 
manual instruction input; and 

a parallax adjusting step of selecting one image shift 
amount from among a plurality of image shift amounts 
recorded as the auxiliary information of the stereoscopic 
panorama image, the image shift amount corresponding 
to a stereoscopic image in a screen of the stereoscopic 
display, and performing a parallax adjustment of the 
stereoscopic image based on the selected image shift 
amount, when the stereoscopic panorama image is 
reproduced by Scrolling or frame advance in the repro 
ducing step. 

29. A stereoscopic panorama image reproducing method, 
comprising: 

a stereoscopic panorama image obtaining step of obtaining 
a stereoscopic panorama image formed of left and right 
panorama images; 

a corresponding point detecting step of detecting, prior to 
reproduction of the obtained stereoscopic panorama 
image, a plurality of corresponding points for parallax 
adjustment in the stereoscopic panorama image, the cor 
responding points having features matched between the 
left and right panorama images; 

an image shift amount calculating step of calculating 
image shift amounts for setting parallaxes of the 
detected plurality of corresponding points each at a pre 
determined parallax amount; 

a storing step of storing position information of the plural 
ity of corresponding points for parallax adjustment on 
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the stereoscopic panorama image and the calculated plu 
rality of image shift amounts as being associated with 
each other; 

a reproducing step of causing the obtained stereoscopic 
panorama image to be magnified with a predetermined 
magnification and causing the magnified Stereoscopic 
panorama image to be reproduced by Scrolling on a 
stereoscopic display or reproduced by frame advance for 
each of a plurality of frames obtained by dividing the 
stereoscopic panorama image, automatically or with a 
manual instruction input; and 

a parallax adjusting step of selecting one image shift 
amount from among a plurality of image shift amounts 
stored in the storage means correspondingly to the ste 
reoscopic panorama image, the image shift amount cor 
responding to a stereoscopic image in a screen of the 
stereoscopic display, and performing a parallax adjust 
ment of the stereoscopic image based on the selected 
image shift amount, when the stereoscopic panorama 
image is reproduced by Scrolling or frame advance in the 
reproducing step. 

30. The Stereoscopic panorama image reproducing method 
according to claim 29, wherein 

in the corresponding point detecting step, one set of corre 
sponding points for each of slit images each in a strip 
shape obtained by dividing the panorama image is 
detected. 

31. The Stereoscopic panorama image reproducing method 
according to claim 30, wherein 
when necessary corresponding points are not detected in 

the corresponding point detecting step in a portion near 
a center of the stereoscopic image, image shift amounts 
set in advance are set as calculation values, or the image 
shift amounts are calculated by interpolation between 
adjacent image shift amounts in the image shift amount 
calculating step. 

32. The Stereoscopic panorama image reproducing method 
according to claim 29, further comprising 

an object detecting step of detecting a necessary object 
included in the obtained stereoscopic panorama image, 
wherein 

in the corresponding point detecting step, a corresponding 
point for each object detected in the object detecting step 
is detected. 

33. The Stereoscopic panorama image reproducing method 
according to any one of claims 29 to 32, further comprising 

an interpolation computing step of calculating continuous 
pixel shift amounts by interpolating pixel shift amounts 
between the corresponding points based on the plurality 
of image shift amounts calculated in the image shift 
amount calculating step, wherein 

in the storing step, the plurality of image shift amounts 
calculated in the image shift amount calculating step and 
the image shift amounts calculated in the interpolation 
computing step are stored. 

34. The Stereoscopic panorama image reproducing method 
according to any one of claims 29 to 33, wherein 

the predetermined parallax amount is Zero. 
35. The Stereoscopic panorama image reproducing method 

according to any one of claims 28 to 34, wherein 
in the parallax adjusting step, the image shift amount at a 

center of a screen of the stereoscopic display or in a 
portion closest to the center of the screen is selected, and 
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a parallax adjustment of the stereoscopic image is per 
formed based on the selected image shift amount. 

36. The stereoscopic panorama image reproducing method 
according to any one of claims 28 to 35, wherein 
when the stereoscopic panorama image is reproduced by 

Scrolling with a manual instruction input in the repro 
ducing step, one image shift amount corresponding to a 
stereoscopic image displayed in a screen of the stereo 
Scopic display at a time of starting the scrolling with the 
manual instruction input is selected by a time of stop 
ping scrolling and, when the Scrolling is stopped, one 
image shift amount corresponding to a stereoscopic 
image displayed in the screen of the stereoscopic dis 
played at the time of stopping Scrolling is selected, and a 
parallax adjustment of the Stereoscopic images is per 
formed based on the selected image shift amounts, in the 
parallax adjusting step. 

37. The stereoscopic panorama image reproducing method 
according to any one of claims 28 to 35, wherein 

the reproducing step causes only one of the left image and 
the right image to be displayed on the Stereoscopic dis 
play during scrolling by reproduction by Scrolling with a 
manual instruction input, and causes the stereoscopic 
image to be displayed on the stereoscopic display when 
the Scrolling is stopped, and 

in the parallax adjusting step, at a time of stopping scroll 
ing, one image shift amount corresponding to the stereo 
Scopic image displayed in a screen of the stereoscopic 
display at the time of stopping scrolling is selected, and 
a parallax adjustment of the stereoscopic image is per 
formed based on the selected image shift amount. 

38. The stereoscopic panorama image reproducing method 
according to any one of claims 28 to 37, wherein 

the reproducing step causes a whole of the stereoscopic 
panorama image to be displayed on the stereoscopic 
displayed, and then causes the stereoscopic panorama 
image to be magnified with a predetermined magnifica 
tion and replayed by Scrolling or frame advance. 

39. A stereoscopic panorama image creating program 
causing a computer to achieve: 

a stereoscopic image obtaining function of obtaining a 
plurality of stereoscopic images formed of left images 
and right images shot by a stereoscopic imaging appa 
ratus, the Stereoscopic images continuously shot with 
the stereoscopic imaging apparatus being swung in a 
constant direction; 

a stereoscopic panorama image creating function of creat 
ing a stereoscopic panorama image formed of left and 
right panorama images by synthesizing the left images 
together and synthesizing the right images together from 
among the plurality of stereoscopic images obtained by 
the stereoscopic image obtaining function; 

a corresponding point detecting function of detecting a 
plurality of corresponding points for parallax adjust 
ment, the corresponding points having features matched 
between the left images and the right images of the 
plurality of stereoscopic images obtained by the Stereo 
Scopic image obtaining function or between the left and 
right panorama images of the created Stereoscopic pan 
orama image: 

an image shift amount calculating function of calculating a 
plurality of image shift amounts for setting parallaxes of 
the detected plurality of corresponding points each at a 
predetermined parallax amount; and 
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a recording function of recording the created Stereoscopic 
panorama image in a recording medium and recording 
position information of the plurality of corresponding 
points for parallax adjustment on the Stereoscopic pan 
orama image and the calculated plurality of image shift 
amounts as being associated with each other in the 
recording medium as auxiliary information of the ste 
reoscopic panorama image. 

40. A stereoscopic panorama image reproducing program 
causing a computer to achieve: 

a stereoscopic panorama image obtaining function of 
obtaining a stereoscopic panorama image formed of left 
and right panorama images; 

a corresponding point detecting function of detecting, prior 
to reproduction of the obtained Stereoscopic panorama 
image, a plurality of corresponding points for parallax 
adjustment in the stereoscopic panorama image, the cor 
responding points having features matched between the 
left and right panorama images; 

an image shift amount calculating function of calculating 
image shift amounts for setting parallaxes of the 
detected plurality of corresponding points each at a pre 
determined parallax amount; 

a storage function of storing position information of the 
plurality of corresponding points for parallax adjust 
ment on the stereoscopic panorama image and the cal 
culated plurality of image shift amounts as being asso 
ciated with each other; 

a reproducing function of causing the obtained stereo 
Scopic panorama image to be magnified with a predeter 
mined magnification and causing the magnified Stereo 
Scopic panorama image to be reproduced by Scrolling on 
a stereoscopic display or reproduced by frame advance 
for each of a plurality of frames obtained by dividing the 
stereoscopic panorama image, automatically or with a 
manual instruction input; and 

a parallax adjusting function of selecting one image shift 
amount from among a plurality of image shift amounts 
stored in the storage function correspondingly to the 
stereoscopic panorama image, the image shift amount 
corresponding to a stereoscopic image in a screen of the 
stereoscopic display, and performing a parallax adjust 
ment of the stereoscopic image based on the selected 
image shift amount, when the stereoscopic panorama 
image is reproduced by Scrolling or frame advance by 
the reproducing function. 

41. A computer-readable recording medium causing, when 
the instruction is read by a processor and executed, the pro 
cessor to achieve: 

astereoscopic image obtaining step of obtaining a plurality 
of stereoscopic images formed of left images and right 
images shot by a stereoscopic imaging apparatus, the 
stereoscopic images continuously shot with the stereo 
Scopic imaging apparatus being Swung in a constant 
direction; 

a stereoscopic panorama image creating step of creating a 
stereoscopic panorama image formed of left and right 
panorama images by synthesizing the left images 
together and synthesizing the right images together from 
among the plurality of Stereoscopic images obtained in 
the stereoscopic image obtaining step; 
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a corresponding point detecting step of detecting a plural 
ity of corresponding points for parallax adjustment, the 
corresponding points having features matched between 
the left images and the right images of the plurality of 
stereoscopic images obtained in the stereoscopic image 
obtaining step or between the left and right panorama 
images of the created Stereoscopic panorama image: 

an image shift amount calculating step of calculating a 
plurality of image shift amounts for setting parallaxes of 
the detected plurality of corresponding points each at a 
predetermined parallax amount; and 

a recording step of recording the created Stereoscopic pan 
orama image in a recording medium and recording posi 
tion information of the plurality of corresponding points 
for parallax adjustment on the stereoscopic panorama 
image and the calculated plurality of image shift 
amounts as being associated with each other in the 
recording medium as auxiliary information of the ste 
reoscopic panorama image. 

42. A computer-readable recording medium causing, when 
the instruction is read by a processor and executed, the pro 
cessor to achieve: 

a stereoscopic panorama image obtaining step of obtaining 
a stereoscopic panorama image formed of left and right 
panorama images; 

a corresponding point detecting step of detecting, prior to 
reproduction of the obtained stereoscopic panorama 
image, a plurality of corresponding points for parallax 
adjustment in the stereoscopic panorama image, the cor 
responding points having features matched between the 
left and right panorama images; 

an image shift amount calculating step of calculating 
image shift amounts for setting parallaxes of the 
detected plurality of corresponding points each at a pre 
determined parallax amount; 

a storing step of storing position information of the plural 
ity of corresponding points for parallax adjustment on 
the stereoscopic panorama image and the calculated plu 
rality of image shift amounts as being associated with 
each other; 

a reproducing step of causing the obtained stereoscopic 
panorama image to be magnified with a predetermined 
magnification and causing the magnified Stereoscopic 
panorama image to be reproduced by Scrolling on a 
stereoscopic display or reproduced by frame advance for 
each of a plurality of frames obtained by dividing the 
stereoscopic panorama image, automatically or with a 
manual instruction input; and 

a parallax adjusting step of selecting one image shift 
amount from among a plurality of image shift amounts 
stored in the storing step correspondingly to the stereo 
Scopic panorama image, the image shift amount corre 
sponding to a stereoscopic image in a screen of the 
stereoscopic display, and performing parallax adjust 
ment of the stereoscopic image based on the selected 
image shift amount, when the stereoscopic panorama 
image is reproduced by Scrolling or frame advance in the 
reproducing step. 
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