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The Relationship of Focal Spot Separation and Viewing Distance in
Digital High-Magnification Stereoscopic Radiography

Mitsuru Ikeda and Sadayuki Sakuma
Department of Radiology, Nagoya University School of Medicine
(Director: Prof. S. Salkuma)
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The authors attempted to make a basic and theoretical approach to high-magnified sterescopic
radiography, (including the digital system) applying the theory of optics and physiology. We derived the
equations about the 3-Dimensional position of the object in the image space of the observer.

Based upon these equations, we derived the range of the object’s position in which the observer is
able to get the stereoscopic image. And we also derived the most reasonable relationship of focal spot
separation and viewing distance in high-magnified stereoscopic radiography. And, we formulated the
equations, which are analogous to geometrical optics. It is concluded that the observation of an object in
magnified stereoscopic radiography is analogous to magnifying it convex lens.
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Fig. 1 Geometric arrangement for viewing system of stereoscopic
magnification radiography.
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Fig. 2 Geometric arrangement for stereoscopic
magnification radiography of sliding system.
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Fig. 3 Geometric arrangement for stereoscopic
magnification radiography of rotating system.
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Fig. 4 Z coordinate of the object’s position to get the stereoscopic image vesus

y coordinate (x coodinate equales O).

Curve (A) shows the upper limit. Curve (B) shows the lower limit. The region

between curve (A) and curve (B) is the sphere to get the stereoscopic image.
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Fig. 5 Z coordinate of the object’s position to get
the stereosopic image vesus magnification ratio.
Curve (A) shows the upper limit, where x==0, y=
2. Curve (B) shows the upper limit, where x=0,
y=6. Curve (C) shows the upper limit, where x=
0, y=10.
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Fig. 6 A digital stereoscopic fluorogram of the steel phantom magnified eight-
fold. (This flourogram is made using our high magnification digital fluorogra-
phic system.)
The image quality of is superior to that of the same phantom’s contact stercos-
copic radiogram with screen-film system. (cf. Fig. 7) And, the figure of the
former in the observer’s image space is similar to that of the latter.
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Fig. 7 Optically enlarged contact stereoscopic radiogram of the steel phantom,
for comparing with eight times magnified digital stereoscopic fluorogram.

Fig. 8 A digital stereoscopic fluorogram of the dried bone magnified eight fold.
(This flourogram is made using our high magnification digital fluorographic
system.)
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