Journal of Recent Advancements in Material Science and Biomedical Engineering
Vol. 2, Issue 2, Summer 2026, 6-16 }ol
Apadana Institute of
ram.apadana.ac.ir Higher Education
Early Diagnosis of Multiple Sclerosis Based on the LASSO Method and
an Optimized Deep Belief Network

Department of Engineering (Biomedical
Alireza Zarei* Engineering), Imam Reza International
University, Mashhad, Iran

Department of Engineering (Biomedical

Mina Haselzadeh Engineering), Apadana Higher Education
Institute, Shiraz, Iran

Abstract

Multiple Sclerosis (MS) is an autoimmune disorder of the central nervous system in which
immune cells mistakenly destroy the protective fatty sheath (myelin) of nerve fibers, leading to
the formation of plaques in the white matter of the brain and spinal cord. Through repeated cycles
of destruction and repair, this damage disrupts neural signal transmission, resulting in symptoms
such as numbness, limb weakness, motor incoordination, dizziness, and visual disturbances. The
proposed approach utilizes the BraTS dataset, which includes a large collection of fMRI images
for diagnosing conditions such as MS, Alzheimer’s disease, and brain tumors. MS-related images
are used as the primary input for a Convolutional Neural Network (CNN), where training and
testing processes are performed. During the preprocessing stage, image segmentation and feature
extraction are conducted using a hybrid method combining LASSO and a fractal model. Due to
the high dimensionality of the features, dimensionality reduction is essential; in this process, the
fractal model improves the performance of the LASSO method by leveraging self-similar
structures and feature stationarity to select the most optimal features. Finally, these optimized
features are used to train the CNN, enabling the system to accurately diagnose MS. The results
demonstrate that this method achieved an accuracy of 98.68% in the diagnosis and classification
of MS.
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1. Magnetic resonance imaging (MRI)
2. Functional magnetic resonance imaging (fMRI)
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1. Four-layer deep belief network (DBN)

2. Convolutional neural network (CNN)

3. Least absolute shrinkage and selection operator (LASSO)
4. sparse feature

5. overfitting

6. fractal
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2. Red green blue (RGB)
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