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On Mathematical Models of X-ray Diagnosis
By

Sachio Mochizuki
Dept. of Radiology, The Jikei Univ. School of Medicine
(Director: Prof. Kazuomi Nakahara)

As a fundamental study of X-ray diagnosis and its automation, the mathematical
models of X-ray diagnosis were made. One is a model of the reasoning process of X-ray
diagnosis by information theory. Taking X-ray diagnosis as tnaﬁsmitting the information
to the radiologists from the information source, which consists of the objective disease:
complex, the model was made which has the subjectivity that transmits maximum
information amounts concerning the information source. In this case, the inforration.
amount is defined as the same that is used in information theory, and so, it is settled by
the probability of the objective disease complex only, having no relation to the value of
its contents. It is a model that shows a phase of X-ray diagnosis because the meaning: :
‘““information ”’ in diagnosis has two phases: ome is the same meaning that is used in
information theory as explained above, having no relation to the contents of the disease
complex, the second is another meaning which has relation to the contents of the disease.
complex.

The other is a model of X-ray findings recognition by the general theory of pattern:
recognition.

By using these models under the hypothetical assumption that all these calculations for-
processing should be correct, several fundamental problems were clarified.

The results obtained are as follows :

1. The information amounts conveyed by each finding or X-ray diagnostic system:
can be calculated by the model of reasoning process. Though in this case the meaning
of the information was from a phase of X-ray diagnosis only, we were able to know the:
tentative faculty of it.

2. Adopting the new X-ray findings more secured results were obtained.

3. Better results were obtained by repeating the examination after appropriate-
intervals.

4. Better results were obtained by combining two X-ray examinations of different
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technics.
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5. For the objective recognition of X-ray findings, first of all, the establishment of
the conception of each finding must be made, and then the independent items which is

specifically radiological must be investigated.
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Fig. 2 X-ray technics and transmitted
information amounts
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Table 1
Findings at Operation Diagnosis
: : No. of | Chronic Cholecystitis Confirmed
D Cases | .1 Slight Moderate Marked | . | Nor- ;’:t; Opera-
Tumors| =2 Thick- Thick- s iy 1o )
stones g;'il:f.k- ening, lesfie laneous | (per cent) .
€  |Subacute [Acute
Gallbladder
Normally functioning 353 3 2 1 - .- 347 98.3
Poorly functioning 3 1 . . . . 100.0
Nonfunctioning 229 188 6 3 2 4 2 5 97.8
Normally functioning
with stones (474) ‘
Poorly functioning )
with stones (37) 611 599 6 1 . - . b 98.0
Nonfunctioning
with stones (100)
Tumors 11 . 11 . . . . e 100. gl
Totals 1207 791 23 8 3 4 21 357 *s

From Baker, H.L. and Hodgson, J.R.: Further Studies on the Accuracy of Oral Cholecystography.
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H(x)= 1200 €
2155

Table 2 Disease complex-fiuding complex
matrix of oral Cholecystography

¥
Jx Yo | Yo | ¥Va| ¥ 7s
= |57 71, 7or| 73] PO a7
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