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Measurement of presampled MTFs with computed radiography (CR)
by contrast method using smoothed square-wave.
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[Abstract]

The presampled modulation transfer function (MTF) was determined with a computed radiography (CR) system, using
the contrast and edge methods.

In the contrast method, the smoothing of profiles presented in a square-wave chart was performed at different
effective sampling points, based on the sample theorem. High and low spatial frequencies in each profile were easily
measured, and stable presampled MTF performances were achieved for standard (ST) and high quality (HQ) images.
In the edge method, the line spread function (LSF) was extrapolated in an exponential manner until its intensity ratio
was 1:1,000, and stable presampled MTF performances were achieved for standard (ST) and high quality (HQ) images.
To improve the accuracy of measurements, presampled MTF was determined five times to calculate the mean, and
there were no significant differences among the measurements. These results suggest that the contrast method is a
simple, excellent method in which samples for the determination of presampled MTF can be easily prepared and the
measurement principle can be clearly understood.
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Fig. 1 Composite chart image generated from
chart images corresponding to various
alignments of the square-wave chart.

(a): Profile of original data.
(b): A bin smoothing processing to profile
of data
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Fig.2 Presampled MTFs in the horizontal and
vertical direction on Standard image (ST)
and High quality image (HQ) obtained by
contrast method.
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Fig. 3 Presampled MTFs in the horizontal and
vertical direction on ST and HQ obtained
by edge method.
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Table 1 Average Presampled MTF values at 2
cycles/mm obtained by five different
time measurements and their standard
deviations for ST and HQ obtained by
contrast method and edge method.
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Table 2 Difference between MTF values at 2
cycles/mm obtained by contrast method
and edge method.
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