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(7)) T Image acquisition and processing
The images used here have been acquired with a Philips Computed
Radiography system(PCR). This system employs Fuji stimulable phosphor
imaging plates and a Fuji scanning laser image reader system. The PCR
auto-ranging function which is being discussed in the next paragraph was
disabled for acquiring the images. After digitization, the unprocessed
images were transferred to a VAX 780 computer. The VAX provided greater
flexibility in programming the simulated processing tasks, even though most
of the processing algorithms are also resident on the PCR system. For
convenience, the processed images were not transferred back to the PCR
display station, but were presented on a 1024 x 1024 pixel Ramtek display
from where they were photographed for this paper. Because of the display
limitations, the original pixel matrix of nominally 2048 x 2048 was
reduced to a 1024 x 1024 matrix for all simulations.

The images are displayed in the conventional way: high brightness or high
pixel levels correspond to high x-ray attenuation. Similarly, the histgrams
are plotted as a function of brightness values.] (371~372H)
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(4) TlIn order to define the medically useful data span, the imaging
plate is coarsely scanned by a 1.8 mm wide, low-intensity laser beam before
the actual reading process. An image with nominally 256 x 256 pixels is
generated. This image is firstly evaluated regarding collimator edges. If,
because of collimation, only a fraction of the imaging plate had been
directly exposed, the following analysis concentrates on the field within
the collimation boundaries, otherwise, data from the entire imaging plate
are analyzed.

Next, a histogram of this pre-read image is compiled(Fig. 2). The histgram
is evaluated regarding maxima and minima within pre-defined search ranges
and under given threshold conditions which characterize the boundaries of
the clinically useful data span. Desired extrema, search ranges, and
threshold levels are provided by the data base according to examination,
projection, and diagnostic specifiers. (By means of threshold levels, for
instance, the disturbing effects of highly attenuating marking letters can
be eliminated.) From the histogram analysis, two parameters are derived for
the actual reading operation of the imaging plate(Fig.3): The sensitivity
of the photomultiplier which detects the stimulated luminescence and the
gain of an amplifier just in front of the A/D converter

Then, in the subsequent reading operation, only the medically useful data
span (in the example of Fig. 2 between Smin2 and Smax2) is digitized.

Having acquired the image by this detector auto-ranging procedure, we can
predict where on the digital data scale certain anatomical details are
placed. And, provided no major image processing operation was applied, we
can assign, by means of non-linear mapping functions, specific anatomical
regions to certain portions of the available display range (i.e., define
their contrast at desirable brightness levels) (Fig. 4.1 (37 2H)
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