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Spatial Frequency Spectrum and Retrieval of Radiological Images
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Roentgen diagnosis is done in a kind of pattern recognition. A radiologic irnage is an intensity dis-
tribution of photons, contains quantum noises and necessiates complicated systems in order to be observable.
To know the spatial frequency spectra of radiologic images has the following meanings. (1) It is one of
the most important characteristics of pattern recognition. (2) It is an important factor necessary to pre-
liminarily treat with pattern recognition. It is necessary to extract characteristics, select observing points,
remove noises, quantamize and normalize. (3) It is a scale of quantitative diagnosis. Spatial frequency
spectrum can catch the structural characteristics of objects, excellently different from many other scales.
It is an input information in various complex radiologic imaging systems. Spatial frequency spectra of
radiographic images were obtained by the use of the following methods. Results raeasured were reported.

Methods 1) Spatial frequency analyzer. A flying spot scanner with scanning triangular wave scans
direct radiographs; the scanned transmitted light is changed into electric signals by a photomultiplier ; its
signals are displayed on an oscilloscope as a spatial frequency spectrurn. Range measured is 0.025 to 1,75
lines/mm. 2) Fraunhofer’s diffraction. The parallel beam of He-Ne gas LASER is diffracted by minified
radiographic image and displayed on the focal plane of condenser lens. Amplitude distribution of this
diffracted image is corresponded to Fourier transformation of the intensity distribution of an input image.
3) Digital computer. Film density distribution is changed into radiologic intensity one and Fourier-trans-
formed by means of digital computer using Filon’s methods. Its spectra are off-line-ly obtained and one-
dimensional. ‘

Discussion andl conclusion 1) Whichever method may be used, the obtained spectra must be evaluat-
ed taking account of numbers of sampling points, sampling interval, anatomical location, anatomical-
physiological influence on the intensity distribution of photons. False spectra must be removed Digital
computer is troublesome to calculate two dimensional spectra. Analogre computer gives spectra simply
and rapidly, excellent in lower frequency spectra. Fraunhofer’s diffraction can give two-dimensional
spectra instantly and the improved images by filtering. High frequency spectra are excellent. (2)
Quantitative diagnosis can be done from the point of frequency spectra. Aging of shadows in lung field
and trabecular structure of the bone were compared with one another, respectively. Shadows of
diffuse and disseminated lung diseases were so, too, such as miliar tuberculosis, fat embolism and metastatic

carcinosis of the thyroid cancer. The types of liver angiograms were so, too, such as hepatom, normal liver
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and liver cysts. (3) The frequency spectra of radioisotope scintigrams are consisted of spectra of dots,

quantum noises, scanning line space and radioisotope intensity distribution. The spectra of dots and scann-

ing line space are completely removed by the use of filtering. But quantum noises live in radioisotope sig-

nals themselves and are not completely extracted. By the use of filtering technique, improved radioisotope

images can be obtained with no dot and no scanning line pace, but slight quantum noises. Moreover,

diagnostically important spatial spectral domain can be theoretically enhanced.
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