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Spatial Frequency Analysis of Radiographic Images of the Lung
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Masaomi Takizawa
Division of Radiology, Shinshii University Hospital
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3-1-1, Asahi, Matsumoto, 390 Japan
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Jourier transform, Computer data processings, Pattern recogni-

tion

Spatial frequency spectra of the pulmonary roentgenograms are calculated by the digital Fourier
transform with a small computer. The film density is detected by a scanning microphotometer, and
scanning distance per each sampling locations on the film is 10 mm excluding the lib and clavicular shadows.

Calculations have been done by Simpson’s rule, and the calculated spectrum is displayed from 0.1
to 10.0 line pair/mm. In order to find out the true image spectra, the noise spectra contained in the
original spectra are suppressed by means of digital filtering. Clinical applications are tried by this
method; normal cases, spontaneous pneumothorax, pulmonary emphysema, bronchial asthma, and lung
cancer.

Some features of patterns are observed, and possibility of the pattern recognition by the spatial fre-

quency spectrum analysis of the chest x-ray films is proved by this method.
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Fig. 1. A spectrum calculator (JEOL JRA-5)
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Fig. 4. S-pa-t;a] frequency spectrum at each film
density without image, right lowest part is a
spectrur of noise in micro photometer, and left
lowest part is obtained original scan data.
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Fig. 5a. A standard noise spectrum that is
processed by statistical calculation of each
spectrum.
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Fig. 5b. Erasure of each noise spectrum in
shown Fig. 4 are processed by a digital
filter made from a standard noise spectrum.
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Fig. 6a. Case 1, spectra of several fields in normal lung.
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Fig. 6b. Original spectra of right lung. Fig. ﬁc Origin::ll spectra of left lung.
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Fig. 7. Improved spectra of several fields in normal lung roentgenograni,
They are processed by a digital filter.

o . of
LY 02
ol o3
od od
LL) o§

Fig. 8a. Case 2, spontaneous pneumothorax and chronic emphysenia.
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chronic emphysema, other; healthy parts.
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Fig. 9. Case 3, broncheal asthma, spectra seem to show hilus pulmonitis,
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Fig. 10. Case 4. lung cancer in the right lowerlobe. No. 1-4; outside of
tumor mass, mark of O are in the tumor shadows.
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