University of Mosul

College of Computer Science and Mathematics

Non-Complex Statistics-Driven Algorithm for
The Enhancement of Grayscale and Color

Images

A Thesis Submitted By
Ahmed Waad Mohammed

Higher Diploma

Computer Science

Supervised by
Asst. Prof. Dr. Zohair Al-Ameen

2021 A.D 1443 A.H.



Abstract

Contrast 1s an image feature that affects its visibility. Many
images are obtained with low contrast due to real-life limitations.
Low-contrast images are viewed with obscured details and are
unfavorable to the observer. Hence, it is a necessity to process such
effect efficiently to get images with lucid details as the need for
clear images become a global demand. Therefore, a statistics-based
algorithm of simple complexity is introduced in this study to
process color and grayscale images with low contrast. The proposed
algorithm consists of five steps . The first and second steps include
the use of two different statistical s-curve transformations which are
Kumaraswamy and logistic distributions. As for the third steps, the
output of these two methods is combined using a logarithmic image
processing approach to obtain an image that has the properties of
both images. In the fourth steps, the hyperbolic tangent function is
used to improve the brightness, and finally, in the fifth steps, the
statistical normalization approach is used to produce the resulting
final image. The proposed algorithm is compared with six modern
algorithms, which are: BPDFHE, NMHE, MMSICHE, RESIHE,
DOTHE, and ETHE, and the comparison outputs are evaluated
using two non-reference methods, which are Natural Scene
Statistics (NSS) and Blind pseudo reference image (BPRI). NSS
measures image quality based on the adequacy of its contrast, while
BPRI measures quality depending on the naturalness of intensity.
The obtained results showed that the proposed algorithm performed
the best results, providing the highest readings with image
evaluation metrics, and it was the fastest among the compared
algorithms. These readings are achieved because the resulting
images have clear colors, natural contrast, and well-preserved
brightness, as well as not causing any processing errors. These
results are of noteworthy importance since visually satisfactory
results are obtained using an algorithm that uses only five stages
plus it is non-complex.
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