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Sharpness Comparison Method for Various Medical Imaging Systems
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Fig.1 The process to obtain a rectangular function from the output edge. fs(z) is
the obtained rectangular function, f;(z) is the output edge and f;(z — z1)
is the edge which is made by shifting f;(«) in length of x;.
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Fig.2 The process to shift edge images. (a) By calculation (b) Two ESFs by the
exposure with and without shifting of knife edge
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Table 1 Specification of each imaging system used in this research.

Maximum resolution | Sampling pitch | Nyquist frequency
[pixel] [mm/pixel] [Ip/mm]
Wet-Silver 4096 x 5120 0.08 6.25
Dry-Silver 4256 x 5174 0.079 6.33
CRT 2048 x 2560 0.146 3.44
LCD 1536 x 2048 0.207 2.42
Ink-Paper 4800 x 6825 0.042 11.9
Ink-Film 6430 x 7840 0.042 11.9
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Fig.5 The edges which have the middle tone of one pixel width.
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Abstract In recent years, many kinds of displays and recording systems for X-ray medical images have
been used. In this paper, the sharpness of various medical imaging systems are analyzed and compared,
such as the wet type and dry type photo printers using a silver halide material, high accurate monochrome
CRT and LCD monitors, and the exclusive film and glossy paper by medical inkjet printer. The Gans’
method is modified to calculate the MTF with accuracy. It was well correlated between the MTF and
observer rating value. From here, we consider the proposed method is effective.

Key words sharpness, silver halide, CRT, LCD, inkjet printer



