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A New Definition of Radiographic Image-Information
Part 3—Information Volumes Due to Sharpness

By

Hitoshi Kanamori, Dr. Eng., and Yoshirune Tanaka
Radiation Apparatus Division, Shimadzu Seisakusho Ltd., Kyoto, Japan
(Received March 17, 1965)

In addition to image information due to CONTRASTS (treated in Part 1 and 2), that
due to SHARPNESS is also considered in this part.

Since contrasts in slit-images (C; in Fig. 1) can represent sharpness, we can modify
the gradient as Gs = GC; / C, where G and C are gradient and contrast with sharpness
not considersd, as discussed in previous parts. Then the modified information volume is
given by

H, = [S: F(Gs ).:Ex]/Hmax,

where Hpax is maximum information due to contrast as given in Part 1.

Fig. 3 shows examples of gradient G and modified gradients Gs vs. aluminium thick-
ness. These curves were obtained using phantoms shown in Fig. 2. Calculated informa-
tion volumes are shown to the right of the curves. Because of an edge effect (Fig. 4, b),
information corresponding to 0.2 mm slit, 1.04, exceeds information due to contrast 0.98.
Contrary to this, when using 0.1 mm slit, information decreases hecause of unsharpness or
blur of slit-images (Fig. 4, a).

When using response functions, response (M.T.F.) at a fixed spatial frequency (R, in
Fig. 5) can be used instead of C; /C.

Infomation volumes due to edge effect (Fig. 4, ¢) which is apparently observed in
xeroradiography become greater than one, as opposed to the fact that the maximum in-
formation due to contrast is one.
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Fig. 1 TIllustration of a slit-image
(a) Object
(b) A slit-image without edge effect
(c) A slit-image with edge effect
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Fig. 2 Phantorns used for obtaining slit-images
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Fig. 3 Examples of relationships between gra-
dient, G or Gg, and thickness of aluminium.
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Fig. 5 A response function

\c,

s r 1
N A

(a)

Fig. 4 Illustration of edge effects
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(a) When a slit is narrow, contrast in a slit image, Cg, is less

than the contrast C.

(b) When a slit is wide, Cs becomes greater than C.
(c) Contrast in the image of the vicinity of a knife-edge image,

Chnaz.
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