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Analysis of Radiographic Image Qué]ity (1)
—Approximation of X-ray absorption curves and X-ray intensity and film

density distributions of knife edge—

Eiichi Takenak, M.D.
Department of Radiology (Prof. Dr. T. Miyakawa)
Facuity of Medicine, University of Tokyo, Tokyo, Japan
Deceased Teruhiko Takahashi, B. Eng.

The Government Mechanical Laboratory, Agency of Industrial Science Technology,
Ministry of International Trade and Industry, Tokyo, Japan.
As a base of quantitative radiographic diagnosis, the X-ray intensity and the film intensity distribution
of copper knife edge are calculated by the use of electronic computor, and moreover the X-ray absor-

ption curves for copper and alminum are as follows:

¢t

W (x) = consts LS: Iy (4) o exp i —par(A)dg— pecu(X) » y(x) {di e du

where I, is an intensity of X-ray, pza; or pc, is an absorption coefficient which is a function of wavelength,
d, is a fixed filter’s thickness of X-ray tube, y; is an oblique path in copper edge and ,u’ is a point on the
focus (+1, —I). The more concrete form in copper edge of 1 mm is as follows:

1.4 SH 554—12.4
-1 12,458

where X-ray focal size is 2 X 2 mm?, d; is 1.4 mm, a tension of X-ray tube is 55 kvp. Absorption curves

W (x) = constg exp|—0.14<37.93)2.87—1187.69 x 0.132.85 x y (x) | didu

+0.225

are simply obtained, and there is no difference between the measured and calculated at 55 kvp.  The
higher tension of X-ray tube, however, has the greater gap between them, which is corrected by a change of
integration interval. Film density curve is multiplied by wave-length versus sensitivity function, that
is, exp (2.051—0.598). Its intensity and film density distribution curves have almost no difference from

. the measured.

(SHERAHRAEO - »1965. 1, B5&adish s Lic. KoBRLXHBcHEy, HER2HY 3. )
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Fig. 1 X-ray Wave-length versus Mass Absorp-
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Fig. 2 X-ray Wave-length versus Mass Absorp-
tion Coefficient for Alminum
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Fig. 3 Relative Sensitivity Curve of Photographic
Emulsion for Monoenergic X-ray
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Fig. 4 Geometric Relations between Focus, Object
and Film Plane
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Fig. 5 Geometric Relations between Focus and
Absorption Path in Copper-Edge
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Fig. 6 Absorption Curves of Aluminum for
X-ray at 55 kvp
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Fig. 7 Absorption Curves of Aluminum for
Xe-ray at 110 kvp
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Fig. 8 Absorption Curves of Copper for
X-ray at 55 kvp
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Fig. 9 Absorption Curves of Copper for .
Xeray at 110 kvp
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Fig. 10 Film Density and X-ray Intensity
Distribution of Knife Edge
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Fig. 11 Film Density and X-ray Intensity
Distribution of Knife Edge
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Fig. 12 Film Density and X-ray Intensity
Distribution of Knife Edge
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Fig. 13 Film Density and X-ray Intensity
Distribution of Knife Edge
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