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Abstract

Skin diseases, especially in children, is a very important
health problem and are believed to be among the most common
infectious diseases among children in schools and childcare
centers. Although skin diseases do not require immediate
admission to a hospital, they constitute the largest percentage of
pediatric consultations. These diseases affect children's bodily
and mental health and may cause mental problems that impact
their general lives.

This thesis aims to use advanced technologies to address these
problems by using Ensemble Learning methods, which
contributed to monitoring these diseases in there initial stages
with high accuracy to reduce the aggravation of the infection
and its spread among children. It can also be considered an
effective means of rationalizing time and human, and financial
resources.

This thesis highlighted the use of five categories of the most
common diseases among children (chickenpox, Eczema,
Impetigo, Urticaria and Warts). Data on these diseases were
collected manually from multiple sources from Kaggle libraries,
DermNet, and the atlas dermatologico. After reading the data, it
was processed by converting it to a unified color format and
changing its size to (224,224) pixel and divided into 80% of the
dataset used in training and 20% of the dataset used in testing
process. Four ensemble learning models were proposed to
classification skin diseases in children and were divided into
two parts. The first part is traditional ensemble learning,
represented by models (Adaboost, XGBoost, and Random
Forest) used in disease classification, by training decision trees
as base learners after preprocessing and extracting features using
the HOG technique and reducing the extracted features using



PCA technique. The second part deals with deep ensemble
learning, represented by using the hybrid stacking model
(RESLR), which combines the ResNet50 and Logistic
Regression algorithms as base learners and Logistic Regression
as an meta learner to classification data after processing
and extracting features wusing the ResNet50 algorithm.
Using performance evaluation metrics (Accuracy, Precision,
Recall, F1-Score) to measuring Models Performance.

The proposed models achieved varying accuracy results, as the
hybrid Stacking model (RESLR) achieving the highest accuracy
rate of 97.33%, the XGBoost model achieving 93.71%, and the
Random Forest model achieving 93.35%. The AdaBoost model
achieved the lowest accuracy rate of 92.87%. It is obvious that
the deep ensemble learning model represented by the Stacking
model outperformed the other models due to the combination of
the power and complexity of the ResNet50 algorithm with the
speed and flexibility of the logistic regression algorithm.
ResNet50 helped extract and train deep, useful, and complex
features from the data, while logistic regression exploited these
features in an effective and simple way, making the model
distinguished by its high performance and efficiency.



