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I ntroduction

The esimation of image quality for X-ray imaging systems
is essantial for the generation of dinical images. ESimation
involves physical and psychdogica egimaion mehods
Images that score the highest in both methods are usad in
dinicd practice

In the physicd edimation methods, MTF is commonly used
to evauate sharpness but because conventiond MTF
measurements utilize continuous spectrum X-rays like those
used in diagnodic X-ray equipments the accuracy of the
measurementsis limited by theinfluence of the foca oot sze
of the X-ray tube and the ingtahility of the luminescence
efficiency of theintendfying screen[1].

Therefore, in this gudy, in order to improve the accuracy of
MTF measurements of andog imaging sysems and to use the
results of the measurements for dinicd gpplications we
attempted to measure thar MTF usng a contrast method that
utilizes monochrometic X-rays from synchratron radiation.

Experiment

X-ray expeimentd dation; BL-14C. andog imaging
sysem  (250x300mn¥); Ortho system (Gd phosphor
intengfying screen + orthochromatic X-ray film). square wave
chat; Pb 0.05 mm, maximd spatid frequency 10 Lp/mm.
dendtometer; gpertur: 2mmg. microdendtometer; aperture
10%100 pnr?.

The monochromatic X-ray was st a 33 keV, theirradiation
digance was st & 110 am, and theradiation fidd was set a 40
x 40 mn?.

1. eration of squar wave chart images and dengity digtributions:
(i) X-ray irradiaion:

Fird, we divided the andog imaging systems into 2
groups and st the irradiaion time (10 9) in such a way
that the dengtometer would show density of input Signals
of about 1.50 a a spatid frequency of 0.0 Lp/mm,
without Pb. Two images pe film wee generated.
Subsequently, we dso generated 2 images using the same
irradiation time at gpatia frequendies of 3.0, 4.0, 5.0, 6.0,
8.0and 10.0 Lp/mm (output signd).

(i) Dendty measurements

Dendty were measured using a microdensitometer a a

stagetravd speed of 0.05 mm/s
(iii) Dengity digtribution:

The dendty digributions of input signds and output
sgnds were generated from the results of the dendty
measurements.

2. ulation and reeding of the M TF:

261

Usng charatterigic curves we converted the dendty
digribution to X-ray intengties, cdaulated the square wave
MTF, and computed the sne wave MTF (MTF vaues)
according to the Coltman’s formula The MTF vaues are
showninFgurel.
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Figurel. MFT

Condusion

Theresults of the measurements showed an input contrast of
about 0.6 and an MTF vaue of about 0.4 & 3.0 Lp/mm. There
was little reduction in contrast a high soatid frequendes.
Therefore, it was conddered that the MTF of the andog
imaging systems which were measured with an irradiation
distance of 110 cm, were reflected with high efficency in the
characterigtics of the synchratron radiation.

Therefore, the measurements conducted in this study
dlowed to determine thet the irradiation disance causes little
reduction in contragt, and inferred that monochromatic X-rays
areuniformly inddent totheimaging systems.

Thus the MTF messurenents peaformed udng
monochromatic X-rays from synchrotron radiaion will
contribute to the improvement of dinica imaging by making it
possible to obtain highly accurate and sharp images from the
imaging systems, and by making it posshle to corrdae the
results of the measurements with the degree of visudization of
theddails of theteted materids

In the future, we will measurethe MTF of diagnodic X-rays
by usng measurement methods smilar to those performed in
this study, and we will compare the MTF of monochromatic
X-rays with those of diagnogtic X-rays. After that, we plan to
conduct measurementsin dinica Stuationsin which thetested
materia (acrylic phantom) isattached to theimaging system.
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