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Appendix 1
Method for taking and displaying of stereoscopic vision

By Minoru INABA

Concept of stereoscopic vision and stereoscopic image displaying

When light beams from the same, or one, point on an infinite object enter right and left eye of a human (a
viewer), they are parallel to each other and spaced by an interpupullary distance. Thereby, also in a image obtained
by displaying right and left images on one display (stereoscopic image obtained by displaying right and left image on
one display (stereoscopic television) in a superimposing manner, a distance between right and left corresponding
point of infinite image should be displayed so as to correspond to an interpupillary distance of the human (a viewer). If
the distance between right and left of the infinite image is displayed to be significantly narrower than the interpupillary
distance of the human (a viewer), there occurs a phenomenon that the human (a viewer) feels as if the infinite image
lay very close, thereby a screen displaying the image and the whole image look very small (which is called
“miniascape phenomenon”), which results in damage to a stereoscopic effect.

When a human (a viewer) seen as infinite object (image), right and left lines of sight are parallel, and a distance
between them is equal to his/her interpupillary distance. When he/she also sees a near view at the same time in this
state (while he/she is seeing the infinite object), the limit value of near point which enables his/her to see image for
right and left in a fusing manner is about two meters, so that it is ideal to set the near point at a position of 2,5 meters
which is a little far from the limit value, and if image frames for right and left of the stereoscopic image on the display
are displayed in a superimposing manner, and right and left corresponding points of the infinite image are displayed to
be spaced by an interpupillary distance, a television which a width of 1,8 meters placed from the human (the viewer)
at a distance of 2,5 meters as illustrated in FIG.1 gives a feeling that he/she was looking through a “window”(defined
as a “‘reference window”) equivalent to a virtual frame of visual field on a camera side shown in FIG.2.

Then, if a state of displaying right and left image frames at the same, or one, position on a display (a large
television shown in FIG. 1) in a superimposing manner as illustrated in FIG.1 is regarded as a reference dimension
display screen,

Regarding standard stereoscopic image data

As described above, if a stereoscopic image is displayed on the reference dimension display screen, a
stereoscopic image in an optimum state can be viewed. Further, even if a small display is used, a viewer can feel a
visual effect equivalent to a state of viewing on the reference dimension display screen by displaying images for right
and left in a shifting manner. Then, even if a small display is used, a distance between right and left visual axes (line of
sight) is constant in FIG.1, and a ratio of a visual field to a visual axis becomes symmetrical in the whole range. That is,
when a paper sheet representing FIG.1 is folded along the center thereof (intermediate between the right and left
visual axes, not shown) so that the left visual axis (indicated in red ) and the right visual axis(indicated in blue) are
superimposed on each other, the left visual field (indicated in red) and the right visual field (indicated in blue) are
proportionately symmetrical so as to be completely superimposed on each other, so that it is not required to perform a
special image processing or adjustment of individual image data items, and it is easy to share the same stereoscopic
image data among display of all sizes.

To achieve the above, a stereo camera for standardizing a stereoscopic image, namely, obtaining “standard
stereoscopic image data” is required. FIG.2 is a correlation diagram of a stereoscopic image imaging and displaying
system, and a characteristic of the stereo camera lines in that a “reference window” which is a virtual frame of visual
field is set. That is, a view within the reference window is photographed by right and left photographing lenses placed
in parallel, while it is projected onto respective right and left image sensors.

When a width of the reference window is by Wy, and a distance between image sensors is denoted by Wsin FIG.
2, the reference window is reduction- projected on imaging devices, while a projection ratio r maintain a relationship of
r :Ws/Ww.

In image reproduction, if a pair of stereoscopic images captured by the respective right and left imaging devices
are displayed on a reference dimension display having a width Wp equivalent to the reference window on the display
side shown in FIG.2 (the imaging frames for right and left are displayed reference ),

a maghnification ratio R at the time becomes R=Wp/ Ws.

Then, in a relationship between the reduction-projection ratio r and the above- mentioned magnification ratio R,
rxR =1 isan optimum value, and

if a relationship between imaging and displaying is set to satisfy the above-mentioned relationship, a viewer
seeing an image on the display can feel a stereoscopic effect equivalent to seeing a real sight through the reference
window from a viewpoint of photographing lenses of a camera.



Appendix Figure 1
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