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An estimation of roentgenographic system with entropy

Kunihide Nishizawa
Department of Radiology, Nagoya University School of Medicine, Nagoya
(Director: Prof. Shinji Takahashi)

1. Ergodic process

As on the roentgenographic system, the time average is consistent with the ensemble average, the roent-

genographic system is developed on the Ergodic Markoff process. Therefore, the information theory

would be applicable to the roentgenographic system.

2. Entropy

The Shannon’s information theory thus becomes applied to roentgenographic system. By means of

Fourier analysis contrast curve is obtained to density curve. First the random value is chosen to spatial

frequency, and sampling points are obtained with the sampling theorem. The entropy depending on the
*

spatial frequency is calculated by using contrast curve. Then the information transmitting character of

system is obtained by the value of entropy. From that result, the ability of systems can be compared with

respective value of them.
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Fig. 1. Various respouse curves dependmg onlu'

statistical events.
R: response value
w: spatial frequency

(1) and (2) are the response curve which

shows the radiograph at any time, and the
difference between (1) and (2) depend on the
statistical deviation of the photon source and
the deviation of the interaction photon and
mmaterial. (3) is the response curve which is
the statistical result, and the time average
consistent with the ensenble average.
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Fig. 2.
(a): .the superpose of the chart having any
spatial frequency.
(b) the density curve of roz=ntgenogram (a).
The maximum wave length in (a) means
the time length T.
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Fig. 3. R; is the value of the response corre-
sponding to w.

w; is the sampling point which is obtamed

with the sampling theorem.

dw is the length between sampling points.
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Fig. 4. (1) and (2) shows the response curve
which is taken voluntary.

(1): the response curve(A) is better than (B)., -

(2): P is the intersection and L is the maxi-
mum point of (A) on the w axis.
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