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Automatic Detection of DR Images in which the Lungs are Partially Indistinguishable

and of DR Images that are Motion Blurred
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Abstract

Among hospital radiologic technologists who must make
the rounds of patients unable to go to the x-ray room, x-ray
photography using DR (digital radiography) has become
popular. Konica Minolta’s portable AeroDR solution realizes
work flow efficiency because the AeroDR provides immedi-
ate image access: images can be viewed in the same room
where the images of the patient are taken. Thus, if an image
taken proves inappropriate for diagnosis, another image can
be taken immediately.

However, this potential depends upon the ability of the
radiologic technologist to properly judge the quality of im-
ages taken. In front chest images, which are frequently taken
at the patient’s bedside, it can be difficult to keep the patient
motionless during image capture or to confirm proper cas-
sette positioning for an x-ray exposure area. Therefore, there
are cases of DR images in which the lungs are partially indis-
tinguishable as well as DR images that are motion blurred.
Since it is difficult to differentiate such images from appropri-
ate ones, the radiologic technologist may fail to retake an x-
ray when needed.

With the goal of reducing the risk of overlooking diagnos-
tically inappropriate chest images, we developed functions
to automatically detect images in which the lungs are par-
tially indistinguishable and images that are motion blurred.
We implemented these functions in the portable CS-7 con-
sole, which functions alongside the AeroDR. Identifying im-
ages in which the lungs are partially indistinguishable is ac-
complished by extracting effective features that differentiate
appropriate images from inappropriate images, and then by
judging images taken with a classifier that employs a vast de-
gree of knowledge derived from a huge database. With mo-
tion blurred images, detection is based on features of both
motion blurred and static images, which are extracted after
analyzing signal components of lung fields between the ribs.
Presented here are these detection functions and the tech-

nologies used therein.
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Fig. 1 Example of a DR image in which the lungs are partially indistin-
guishable. The majority of times when x-rays must be retaken are
instances when images in which the lungs are partially indistin-
guishable due to a slight shift of patient position during image
capture. In this example, if there is an existent tumor mass, failure
to distinguish the lungs results in failure to observe that tumor
mass (see arrow).
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Fig. 2 Example of a motion blurred DR image. The blurred portion (right

image) is often missed in a whole lung image (leftimage) because
of the low resolution of the CS-7 console’s screen.
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Fig. 3 Example of a CS-7 console screen image in which partially indis-
tinguishable lungs (red rectangle) and motion blurring (orange
square) are automatically detected.
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Fig. 4 Flow chart of an image detection algorithm for the detection of
partially indistinguishable lungs. Effective features are extracted
from various areas of an image to differentiate an image in which
the lungs are partially indistinguishable from a normal image.
Whether or not the lungs are partially indistinguishable is deter-
mined by a classifier that employs a vast degree of knowledge
derived from a huge database.
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Fig.5 Flow chart of an image detection algorithm for the detection of
motion blurred images. A plurality of small areas are setin a lung
field between the ribs, and features of both a motion blurred im-
age and a static image are extracted by analyzing signal compo-
nents of each small area. The detection of motion blurred images
is achieved based on these extracted features.
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