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An MTF Measurement Method of Medical Image Viewer Using a Bar Pattern
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Abstract We developed a new MTF measurement method for medical image viewers using a bar pattern image. This method was
designed for easy measurement of the overall resolution property of the cathode-ray tube display and the video interface of a
computer. A bar pattern image on display was photographed with a single-lens reflex digital camera, and the waveform data
obtained from this image data were interpolated by a waveform reproduction technique based on a sampling theorem. MTF
was then calculated by frequency analysis of the interpolated data. Actual measurements were performed with two models of
medical image viewers, and the high reproducibility and easy operativity of this method were shown, which demonstrates its
usefulness at coming age of image diagnosis by using display in the medical field.
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Fig. 1 Composition of a medical image viewer.
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Fig. 2 Photographing scene of a bar pattern image.

Bar pattern image data
acquired with a digital camera

1~6 : segment number n

Averaging pixel values
of bar level area

Interpolation with
wave reproduction

Averaging pixel values
‘ . of background level area

b

Calculation of fundamental
frequency amplitude on ideal case

'..'..' “‘ .
Mn (n=1~6)

~N

Sn(n=1~6)

| MTEn= Mn/ Sn|
(Mn, Sn: amplitude of fundamental frequency )

Fig. 3 The outline of overall MTF measurement method using fre-
quency analysis of a bar pattern image.
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Fig. 6 Acquired bar pattern images of two models of medical image

viewer.

Table 1 MTF values at fr obtained by five measurements.
The average and standard deviation (SD) of the MTFs were
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Fig. 4 Horizontal MTF of a digital camera.
10 [ UL L L L L L ]
0.8 :— Viewer-A E
0.6 §
|59 L i
E L i
041 . / ]
3 Viewer-B
02[ N
L L b b b 1
0 fr/2 fr

Spatial frequency

Fig. 5 Horizontal MTFs for two models of medical image viewer.
fr is calculated by 1/2d (d:pixel size of viewers).
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Fig. 8 Comparison of measured MTFs of viewer-A obtained by bar
pattern and impulse methods.
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Fig. 9 The Maximum, the minimum and the average MTF of twenty
viewers. All viewers were the same model as viewer-A.
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