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Digital Radiography:
Fundamentals and Future Potentials
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Digital radiography consists of four major steps which include X-ray detection, digitization, image
processing and display. Important parameters in digitization process is the pixel size and the number
&gmyhmmwmmaﬂxtmemMMyddQMmdmm@&Anmﬂmrdd@Mdmd@mNMswmms
have been or are being developed which include the point-beam, line-beam, slot-beam and multiple
slit-beam systems as well as conventional wide-beam systems such as image intensifier-TV system,
storage phosphor system and film-based system. Important physical properties of digital radiographic
systems are the sensitivity, resolution, noise, system response, scatter rejection, contrast sensitivity
and image acquisition time. The resolution property is affected by the pixel size, sampling distance,
display pixel size, image processing, detector response and X-ray beam characteristics. From ROC
studies on chest images, the pixel size of approximately 0.2 mm and the corresponding image matrix of
about 2,000 X 2,000 is considered optimal choice of these parameters.

Future potentials of digital radiography are likely to be in the areas of computer-aided diagnosis
(CAD) and PACS. Preliminary results obtained from recent studies on quantitative analysis of digital
radiographic images are promising. The rms variation and the first monent of the texture of abnormal
lungs with various interstitial diseases were clearly different from those of normal lungs. Automated
detection scheme of nodules in chest images indicated approximately 70% true positive rates and a few
false positives in each lung. Computerized determination of vassel sizes in DSA images yielded that
vessels larger than 0.5 mm could be measured with an accuracy and precision of approximately 0.1
mm, which is about 1/3 of the pixel size used.
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Fig. 1 Major components of digital radiographic system.
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Fig. 2 Illustration of digitization of analog signal, which corresponds to radio-

graphic image.
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Fig. 3 Schematic diagram of large (57cm) LI-TV digital chest system together
with the computer system for image data analysis.
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Fig. 8 Averaged ROC curves indicate that overall
diagnostic accuracy was highest with hard copy
and lowest with reversed gray scale video. The
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statistically significant. (p<0.05).
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Fig. 10 Composite ROC curves for detection of
pneumothorax with processed and unprocessed
images at 0.1 and 0.5mm pixel sizes. Digital
unsharp masking (“processed”) increased diag-
nostic accuracy at each pixel size.
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Fig. 12 One normal lung (lower right) and three abnormal lungs with interstitial
infiltrates exhibiting reticular pattern (upper right), honeycomb pattern (upper
left), and nodular pattern (lower left).
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Fig. 13 Distribution of two texture measures
obtained from many ROIs selected from four
chest images shown in Fig. 12.
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Fig. 14 Comparison of ROC curves obtained with
computerized scheme and radiologists, in distin-
guishing normal and abnormal lungs with inter-
stitial disease.

AARERsEE 549% F15



+H e 11

ERIZEDHELIAB Z EERLTVET,

2 0FEEY, WREECEThAEHREY
(nodule) DB TT®, WEFMFER OBFEDL S,
ZoAg—vOBRHLAERECTHS Z Ebib
Mo TWET, FlziE, HEEHEORKEREY
DEBERINBTHH LHEIhTWES, &
OFEHEIE, WHEECSEhIEER v 277
Y FDAZ—vh, ERREEOREAIIEL T

(b)

Fig. 15 (a) & (b) (a) A clinical chest image (screen
film combination) and (b) the corresponding
computerized detection results, The location of
the solitary nodule is indicated by a T.
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Fig. 16 Comparison of measured diameters of
iodinated plastic tubes in the vessel phantom
with their true diameters. For tube sizes greater
than 0.5mm, the accuracy and precision are
approximately (0.lmm each.
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Fig. 17 (a) & (b) Comparison of (a) digital sub-
traction image and (b) computer-reproduced
image, which is obtained from vessel image infor-
mation provided by use of a vascular tracking
algorithm.
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