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ABSTRACT:

In recent years, the use of computing has increased along with medical skills,
and this has had impressive results in terms of classification and treatment, in
addition to facilitating the matter of medical personnel. This was evident during
the Corona pandemic, which aftlicted millions around the world, which led to
the almost complete disruption of many life facilities to avoid the spread of the
disease more and more, in addition to the great impetus on doctors, which in
turn exacerbates the spread of the disease, for this reason the need for software
tools has become urgent. It helps in classifying the disease without the need to
resort to doctors, and the matter is not limited to the classification of Corona
disease, but rather extends to the expansion of the discovery of other diseases
such as malaria, pneumonia and other diseases that afflict large numbers of
people, which can be classified through medical images (such as X-ray, CT
scan, MRIs, blood smears, etc.).

Malaria is an infectious disease caused by the Plasmodium parasite, and
according to some statistics of the World Health Organization, its total
infections in 2019 reached about 228 million infections around the world.
Parasites have a distinctive appearance that is easy to identify.

Pneumonia is an infection of the lungs including the airways, alveoli,
connective tissue, visceral pleura, and vascular structures. Its symptoms are
somewhat similar to those of the flu, but are more severe and last longer.

Kidney disease ranked 16th among the main causes of death in 2016, as it is
one of the diseases that afflict humans frequently, and neglecting it and not
treating it early leads to advanced stages of the disease such as dialysis and 1
may resort to kidney transplantation, and this is very expensive and has a lot of
danger to life patient, so it must be detected and treated early.

Convolutional neural networks (CNNs) have made great achievements in
many difficult problems in image processing and classification, but their
performance depends on their chosen hyper-parameters which is a tedious task
if done manually. Therefore, experts in the field of deep learning aspire to
improve its performance by sometimes merging it with algorithms. Therefore,
in this research, the CNN was hybridized with the Particle Swarm Optimization
(PSO) algorithm, which will be responsible for choosing the optimal values for
the hyper-parameters, and then the PSO structure was optimized using the
Genetic Algorithm (GA) to solve the issue of retired particles.

The aim of this research is to find a deep learning model that classifies
different medical images, which will contribute to helping new recruits from
medical staff to perform their work. This data has been obtained from kaggle.
Malaria data amounted to (10000) images (4631) infected images and (5296)
healthy images. As for Covid-19 data, the number of images amounted to
(14000) images (4001) healthy images and (9979) infected images. Pneumonia
images amounted to (12213) There are (7594) healthy images and (4619)



infected images. As for the images of kidney disease, there are (11754) images
divided into 4 categories: cysts, stones, tumors, and normal.

The results achieved by the model for the data used: For the binary
classification (COVID-19 data, it achieved an accuracy of 100% and a loss rate
of 0.0001, for malaria data, it achieved an accuracy of 99.78% and a loss rate of
0.01, and for pneumonia data, it achieved an accuracy rate of 99.87% and a loss
rate of 0.01). As for the multiple classification (kidney disease data achieved
an accuracy of 99.68% and a loss rate of 0.03).



