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COMPUTED RADIOGRAPHY/CLASSIFICATION/NOISE REDUCTION

There are many advantages to having X-ray images, diagnoses or check-ups
for patients. Conventional X-ray images are replaced by digital X-rays, such as
computed radiography (CR) images. The advantages of having digital X-rays are, for
example, that the images can be viewed, extended, measured and compared on a
monitor by the radiologist. Since the images are produced digitally, they can be stored
long term and there is less risk of their being lost and they require less storage space
than conventional X-ray films. Digital radiography has a wide dynamic range and can
be processed repeatedly without compromising on quality. However, image noise is a
key factor that reduces the quality of X-ray images. It sometimes causes a deficiency
in images which can lead to misdiagnoses. Hence, this research aims to develop an
algorithm for the specification of the type of noise in the CR system, and to apply the
appropriate algorithm for reducing noise in CR images and to create a prototype
software for de-noising.

This research includes commissioning and routine quality control of CR
systems, develops algorithms for the classification of the noise in the CR system, and
applies an algorithm for de-noising. The commissioning and routine quality control of

the CR system is performed following the guidelines of the Institute of Physics and



Engineering in Medicine (IPEM). The classification of the noise in the CR the system
is conducted by creating a model using multilayer perceptron (MLP) algorithms for
specifying noise types. The algorithm for de-noising applies fuzzy filters for de-
noising.

The quality control of the CR system is acceptable according to the guidelines
of the IPEM. The classification of the noise in the CR image can be specified as
Poisson and Gaussian noises, the mean recall is 93.31%, the mean of precision is
93.79%, and the mean of the F-measure is 93.34% for classification. This prototype
software can be de-noised more efficiently than the software found on the market.
According to the assessment of the de-noising image, the Mean Square Error (MSE)
value is 0.2822, the Peak Signal to Noise Ratio (PSNR) value is 53.6247 and the

correlation value is 0.9972.
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