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Abstract:

Alzheimer's disease is the most common type of dementia worldwide. Although there is no
definitive cure, early diagnosis can significantly slow the disease's progression. In this
research, a framework based on transfer learning is presented for diagnosing different
stages of Alzheimer's disease from brain MRI images. To reduce the effect of data
imbalance, the SMOTE technique was used to balance the classes, and then deep features
were extracted using the pre-trained InceptionV3 network. Subsequently, final
classification was performed using the DEMNET architecture, which was selected due to
its lower number of parameters and strong generalization capability for small medical
datasets. Experimental results on the Kaggle dataset showed that the proposed model
achieved an accuracy of 98.52%, precision of 98.31%, recall of 98.47%, and an F1-score of
98.39%. Furthermore, the area under the ROC curve (AUC) value was 99%, indicating the
model's high discriminative ability in identifying different stages of the disease. A
comparison of the results with those obtained without using SMOTE also indicates a
significant improvement in all evaluation metrics. The findings suggest that the
combination of transfer learning, data balancing, and the lightweight DEMNET architecture
can serve as an efficient approach for the automatic diagnosis of Alzheimer's from MRI
images. This approach holds promise for application in clinical decision support systems.
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