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Development of the AeroDR Stitching System
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Abstract

In recent years, DR (digital radiography) has rapidly gained
in popularity over CR (computed radiography) in part due to
its ability to immediately display captured images. Konica
Minolta has figured prominently in this trend. In 2011, Konica
Minolta put on the market a cassette type DR system, the
highly reputed AeroDR, which is usable with both wired and
wireless systems.

One of the AeroDR's popular features is the AeroDR Stitching
system. When stitching such long objects as an entire spine
or leg, CR systems require a great deal of time and effort
loading 2 or 3 imaging plates in a long CR cassette. The
AeroDR Stitching system eliminates that problem as it quickly
produces images that can immediately be viewed on site.

In general, in stitching DR, the radiography is carried out
by irradiating the object two or three times with a movable
X-ray tube operating together with an FPD (flat panel detec-
tor). The resulting separate images are stitched together and
provided for diagnosis. To achieve DR stitching, a hospital or
clinic must obtain an x-ray generator integrated with a DR
system in which the x-ray tube and FPD are controlled
simultaneously.

In response, the AeroDR Stitching system adopted a unit
structure and a radiography system which made existing x-ray
generators usable and improved the operability of the DR sys-
tem. Further, the AeroDR Stitching system stitches together
images from separate exposures with great accuracy by
means of a unique stitching correction algorithm.
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Fig. 1 Multiple exposures for stitching. When a CR stitching system is
replaced by a DR stitching system, the entire x-ray system, includ-
ing an x-ray tube, must be changed because the x-ray tube and
the FPD are designed to operate as a pair.
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Fig. 2 The AeroDR Stitching system is composed of the AeroDR Stitching

CS-7 console

unit, an auto-barrier unit, and the CS-7 console. DR can be carried
out without altering the existing radiography system by installing
the AeroDR Stitching unit using the slit exposure method.
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Fig. 3 Separate exposures of the AeroDR stitching system. At each posi-
tion of the slit board, separate exposures are made of each FPD
along the vertical axis of the body and in concert with x-ray expo-
sure timing.
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Fig. 4 AeroDR Stitching system spatial relationships. The system auto-
matically determines the exposure region. The symbolsY, X, and a
indicate, respectively, the exposure region, the irradiation region,
and the distance between the x-ray tube and the exposure region.
The exposure region is determined upon detecting the irradia-
tion region. The number of separate exposures is calculated from
the exposure region.
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Fig. 5 The input profile of halogen light. The irradiation region X can be
determined from the halogen light start point, cross shadow
point, and end point. The AD value and the encoder value indi-
cate, respectively, the input value of the photo sensors and the
degree of up-and-down motion of the photo sensors.
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Fig. 6 Examples of an input profile. The input profile of halogen light
varies with such conditions as the glass surface of the collimator
lens, the amount of halogen light radiated, the shape of the cross
shadow, and the presence of foreign matter.
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Fig. 7 Stitching algorithm flow chart. A stitched image in which the
stitching is inconspicuous is formed by preprocessing the image
of the bone.
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Fig. 8 Result of rolling ball method for appropriate template placement.
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Fig. 9 Correction of object movement. With this method, the upper and
lower images can be stitched together even if the object moved
upon exposure.
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Fig. 10 Result of correction of gray level difference. The gray level differ-
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ence between the upper and lower images caused by exposure
errors can be corrected.
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