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Space Frequency Analysis of a X-ray Image Using Frequency Filter
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Fig. 1 Flow chart of the spatial frequency analysis of a x-ray
image.
FFT : fast Fourier transform

NMSE : normalized mean square error
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Fig. 2 Calculation of NMSE (normalized mean square error).
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Fig. 4 X-ray test-chart images and those power spectra after low-pass and high-pass filter processing at various cutoff frequency
levels.
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Relationship between the cutoff frequency levels and
the NMSE using a x-ray test-chart that spatial fre-
quency was 2 cycles/mm. Low-pass filter processing
(dotted line), high-pass filter processing (solid line).
Spatial frequency component of the x-ray test-chart
image was 2.018 cycles/mm estimated from an intersec-
tion point of the two lines.

Fig. 5

Table 1 Comparison of spatial frequency, as estimated by new
method with x-ray test-chart images using spatial
frequency filter processing, and first moments of the
horizontal axis calculated from those power spectra.

Spatial frequency (cycles/mm)
Test-chart New method First moment
1.0 1.036 2.441
2.0 2.018 2.478
30 2.997 2.529
4.0 4.065 2.561
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Fig. 6 Calcaneal trabecular images and those power spectra
after low-pass and high-pass filter processing at various
cutoff frequency levels.
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Relationship between the cutoff frequency levels and
the NMSE using a calcaneal trabecular image. Low-pass
filter processing (dotted line), high-pass filter process-
ing (solid line). Spatial frequency component of the
calcaneal trabecular image was 0.869 cycle/mm esti-
mated from an intersection point of the two lines.

Fig. 7
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Fig. 8 Relationship between the spatial frequency of calcaneal
trabecular images estimated by new method and the
bone mass indices obtained by bone mineral analyzer.
Normal subject (0)), osteoporotic patient (X) .
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Fig. 9 Relationship between the first moments calculated

from power spectra of calcaneal trabecular images and
the bone mass indices obtained by bone mineral anal-
yzer. Normal subject (0), osteoporotic patient (X) .
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