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ABSTRACT

A Study on the Spatial-Resolution Evaluation
Techniques for a Digital X-ray Imaging System by
Measuring Modulation Transfer Function (MTF)

Lee, Kyeong Ha

Dept. of Biomedical Engineering
The Graduate School

Yonsei University

In this study, we have evaluated the spatial resoultion of a digital X-ray
imaging system by measuring modulation transfer function (MTF). In MTF
measurements we used four different methods using a pinhole of a 10 pm
diameter, a slit of a 10 um width, a edge test phantom, and a line test pattern,
and compared each result for comparison. The digital X-ray imaging system
we tested consists of a conventional X-ray generator (60 kV, 5 mA), a
CMOS photosensor of a 96x96 mm” pixel size, a CsI(TI1) scintillator of a 100
Mm thickness, a readout board for signal processing, and a GUI console for
image processing. The acquired digital X-ray image data were postprocessed
with a dark and bright correction process, and both the raw and the corrected
image data were used to calculate corresponding MTF curves. The resulting
MTF curves, as expected, decreased gradually with spatial frequency, and the
spatial frequencies at the 10% MTF value were in the range of 1.8-2.2
LP/mm, depending on the used techniques, with a discrepancy of about 10%.

In addition, the MTF curves were almost identical for the raw and corrected
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data.
We hope this study will be helpful for the MTF measurements of similar

digital X-ray imaging systems in the future.

Key words : digital radiography, modulation transfer function, X-ray

imaging system, spatial frequency, image quality evaluation
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