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The Wiener spectrum analysis method is applied to the problem of extraction of the contribu-

tion of quantum mottle, structure mottie and film graininess to radiographic mottle.

The normalized

Wiener spectra of individual components were measured independently, and each contribution to

the final output of radiographic mottle was obta

ined by a graphical comparison method. The

dominant origin of the granularity was quantum mottle, and it ranges from 83 to 92 percent of

the whole mottles if we evaluate the granularity of low spatial frequency.

The main reason for

the possiblity of separation of mottle components was found to be the wide differences of the
spatial frequency ranges Over which quantum mottle, structure mottle and film graininess spread.
The results of measnrement of the fluctuation of X-ray quanta by two independed method, that
is, the method of theWiener spectrum analysis and the method of amplification factor, seem to

agree quite satisfactory with each other.
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Fig. 2 Measuring equipment of Wiener
spectra for radiographic mottle.
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Table 1 Details of three screens examined.

screen ‘piwsphor material type of screen

fine detail type screen

A calcium tungstate (Kyokko, FS front)

high speed type screen

B calcium tungstate (Kyokko, HS back)

high speed type screen

C | zinc sulfide acti-
.Kyokko, SS front)

| vated with silver

uniform exposure

05

1 1 L 1 I 1 1 1

02 05 1 2 5 10 20 50 100
spatial frequency 7 (lines/mm)

Fig. 3 Wiener spectra of radiographic mottles
and film graininess.
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Fig. 5 Wiener spectra of structure mottles
in normalized form.
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obtained from squaring the optical transfer
function of the screens.
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Table 2 Relative contribution ratios of quantum mottle, structure mottle and film graininess

in radiographic mottle obtained from Wiener spectrum analysis.

The numericals are nor-

malized by film graininess, and the numericals in bracket show the ratios normalized by

radiographic mottle.

| radiographic quantum structure | film graininess
screen m [ i ‘ mottle ‘ mottle (#5) mottle (k;) | (k)
A W 10 ’ 10 ! 110 (100) 91 (83) 9 (8 10 (9)
B 20 12 130 (100) 114 (88) | 6 (4) 10 (8)
G 20 { 30 310 (100) 286 (92) 14 (5) 10 (3)
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