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Abstract

Sometimes blurred and degraded SEM images are obtained due to
distortions, such as Blur reducing the clarity of these images, low contrast or
both. One interesting algorithm is the General Unsharp Mask (GUSM), which
avoids the generation of artifacts that many sharpening methods have,
improves contrast at the same time and has a fairly simple structure. However,
when the GUSM algorithm is applied to different SEM images, it provides
unnatural sharpness, and contrast enhancement is also limited, uncontrollable,
and brightness amplifies relatively. This is undesirable, as proper sharpening
1s required for SEM images as they depict important information.

The proposed general Unsharp masking algorithm to improve
sharpeness and contrast (AGUSMSC) goes through three main stages. Non
complex multiphase (NM) algorithm is proposed in this study to provide
better contrast for different SEM images. The developed algorithm has
the following stages: first, the intensity of the degraded image is adjusted
using a two-step regularization procedure, and then the gamma-corrected
cumulative distribution function of the logarithmic uniform distribution
approach is applied to the contrast enhancement. finally, an automated
histogram expansion technique is used to properly redistribute the pixels in
the image.

The NM algorithm  outperformed six  algorithms  after
making comparisons ,three measures were used Where the BPRI recorded
a reading of 0.0081 , the BRISQUE scale recorded a reading of 18.58968 and
the VCM recorded a reading of 780.497These readings represent the best
contrast for each scale where NM ranked first in all readings and came firsr
in terms of implementation time.

The second stage is the process of improving the sharpness
using the Adapted Generalized Unsharp Masking (AGUSM) algorithm that
uses the bilateral filter instead of using the median filter in the
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traditional GUSM algorithm. Six algorithms were outperformed by the
AGUSM algorithm, after comparisons were made with them two scales
were used , the Blur scale recorded a reading of 0.2542 and the MLV scale
recorded a reading of 0.1537. AGUSM ranked first in all readings and came

last in terms of implementation time..

The final stage is the integration of the NM algorithm and the
AGUSM algorithm, the output represents the final AGUSMSC algorithm.
The proposed algorithm outperformed four algorithms after making
comparisons with them, as four measures were used. The Blur scale recorded
a reading of 0.232575, the BRISQUE scale recorded a reading of 24.0903, the
BPRI recorded a reading of 0.00433 and the MLV scale recorded a reading of
1.65E-01. AGUSMSC ranked first in all the recorded readings, but it came in
the last place in terms of processing time.

MATLAB 2018a is the programming environment used to develop
the algorithm, and the data set for this study has been collected from
various internet sites, where images are provided free of charge online. For
the experiments performed, AGUSMSC provided a satisfactory performance
as the results appear to be sharper, with normal contrast and

moderate brightness.
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