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ABSTRACT

Skin diseases are a widespread health problem affecting millions of
people worldwide. Accurate classification and diagnosis of skin diseases is
critical to ensuring proper treatment and management of the condition. This
work aims to contribute to the field of dermatology by developing and
evaluating deep learning models to automatically classify and diagnose skin
diseases, and using several improved methods to improve the performance of
the models and reduce the misdiagnosis rate.

Three types of datasets were categorized: contextual, macro and micro
datasets, each containing five categories of different skin diseases. The
proposed method of data augmentation was introduced to training groups by
integrating traditional data augmentation techniques and deep learning
techniques. Generates new datasets using hybrid generative adversarial
networks with the whale swarm algorithm to produce large dimensional images
of all dermatology images with dimensions commensurate with the original
datasets. The study proposes hybrid convolutional neural network architectures
using Red Fox Optimization and Gray Wolf Optimization algorithms to find the
best hyperparameters and test their impact on architecture performance.

A new method for creating CNN architectures using the RFO algorithm
is presented. The proposed method takes advantage of the strengths of both
hand-made and automatically-generated CNN architectures using the RFO
algorithm to optimize the structure. The RFO algorithm searches for the best
combination of hyperparameters, such as number of layers, filters, kernel sizes,
etc., to produce the ideal architecture. The new structures are characterized by
their simplicity, speed, high accuracy, and their compatibility with different
dermatology datasets.

The integration of traditional and deep data augmentation increased the
data of the training sets which positively affected the unbalanced data
distribution and noise resistance and thus led to more efficient performance of
the classification structures. The proposed hybrid convolutional neural network
architectures showed an increase in the detection accuracy of skin diseases
compared to the traditional methods. The classification accuracy for the
contextual data set was 98.31%, for the macro data set the accuracy was 95.10%
and for the micro data set the accuracy was 95.71%.
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