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Abstract

Humanity currently lives in a technological era that is witnessing
rapid progress in multiple fields, and this progress requires advanced processing
of a variety of applications in daily life systems. Digital image processing is one
of the modern technologies that has provided practical answers to many
challenges. These challenges include image enhancement, analysis,
reconstruction, recovery, compression, processing. One of these notable
challenges is related to underwater photography. Underwater images are always
exposed to less than ideal conditions due to environmental and physical factors.
These include refraction of light in water, scattering of particles and dust in the
aquatic medium, lack of illumination deep in water, and poor contrast between
colors and objects. These challenges make it extremely difficult to clearly
analyze and extract information from these images without advanced
processing. Although there are many different algorithms designed to process
underwater images, most of these algorithms suffer from problems. For
example, images are often overly bright resulting in loss of detail in colors,
borders are blurred, and images appear too dark big. In this thesis, a color
balance and fusion (CBF) algorithm was developed by improving image density
and changing some equations for relative values to obtain sharper and clearer
images of underwater images. The proposed algorithm begins during finding
the white balance of the input RGB color image. After that, we improve the
contrast and brightness. The edges are enhanced using the ADUSM filter
separately. The weights are then found for each image and combined to find
naive fusion. The resulting image is processed using a color retrieval algorithm
to produce the final image. This algorithm was developed and implemented
using the MATLAB software environment, and the results were evaluated using
Underwater Image Sharpness Measures (UISM) and Underwater Image
Colorfulness Measure (UICM) as well as time measurement, and the
improvement rates reached 5.8389, 2.6778 and 1.60655, respectively.
Experimental results showed that this algorithm is able to significantly improve
underwater images, increasing image clarity and making colors clearer.
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