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Abstract Knife-edge method is one of the main methods to obtain the modulation transfer function (MTF) of X-ray
detectors, while data processing is critical to the accuracy. A series of data processing methods is presented, which can
improve the measurement accuracy of MTEF for a high-resolution X-ray CCD. Before experiments, MTF simulation is
employed to predict the curve trend and noise level. Subsection-analysis algorithm is used to analyze the curve fluctuation in
order to eliminate the subjective errors. MTF is recorrected by the oblique angle of the knife edge, which is gotten by using
self-adaptive algorithm, clip-window algorithm, and Hough transform. After all the procedures. the mean square deviation of

0.011 for the MTF is achieved. while the Nyquist frequency error is 2.52% .
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Fig. 1 Schematic diagram of obtaining MTF by using knife-edge method
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Table 1 Quantitative analysis of noise in various periods

Average error

Dark field

Bright field

Mean square deviation

Dark field Bright field

Original image
Threshold denoise
Winer filter
Median filter

1. 9598
1. 1949
0.1893
0. 3770

33.
21.
22.

8.

4846
4135
5376
8089

2.6039
1. 3161
0.2317
0.47538

41.534
27.183
28.5056
11. 681
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Table 2 Quantitative analysis of MTF testing result
MTF before

MTF processed
processed by
by clip-window o
clip-window

Average

0.0138 0.0131

error

Mean square

0.0126 0.0110

deviation
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Table 3 Comparison before and after de-noising

Spatial frequency

Original image

Denoised image

Ideal MTF
/(lp/mm) MTF Absolute error MTF Absolute error
5 0.9868 0.9058 —0.081 0.9744 —0.0124
10 0.9485 0. 8304 0.1181 0.9293 —0.0192
20 0. 8097 0. 8332 —0.0235 0. 8085 —0.0012
30 0.6132 0. 8621 —0. 2489 0.6593 0.0461
40 0.5065 0.3164 0.1901 0.4341 —0.0724
50 0.1932 0. 1465 0. 0467 0.1794 —0.0138
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