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Image Quality Analysis for Digital Radiography Using
the Autocorrelation Matrix
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Abstract

Recently, several image processing techniques, including non-linear processes, are
applied in clinical practices. It has been reported that these techniques are useful for
diagnosis, and they possess black-box aspect for users. Although it is necessary to
accurately determine these characteristics to identify features of resulting images, it is
often difficult using conventional evaluation methods. To address this problem, this
study examines the advantages of an image quality analysis technique that uses an
autocorrelation matrix. In this study, we proposed a new analysis method, and
simulation was used to verify the evaluation results. Simulation images with known
unsharpness components and noise factors were created, and the images were analyzed
using an autocorrelation matrix. From the validation using simulation, it was observed
that the evaluation value from our method depicts the unsharpness due to the analog
component. In addition, we could interpret the result similar to conventional techniques
by analyzing the relative relationship of the frequency characteristics. It is to be noted
that the new analysis method using the autocorrelation matrix well represented the
change of the frequency characteristic caused by the image processing. Additionally,
the proposed method is advantageous because the image quality analysis could be

performed with fewer restrictions compared to the conventional methods.

Key words: Image quality analysis, Simulation, MTF, Digital radiography



