if available

THE FIRST INTERNATIONAL CONGRESS ON
Bl HEALTH SERVICES TRANSFORMATION

§§)‘€ @ @ SCOpUS (” e C YV

- 158424 CIVILICA

@ npPuT €© HYBRID PROCESSING € CLASSIFICATION & RESULTS

BraTS Dataset Feature Extraction & Selection Classification Outcomes

i

Suspected MS

Early signs suggest
possible MS

Code: 1261 Early Diagnosis of Multiple Sclerosis Using Magnetic Resonance Imaging Based on

LLASSO Feature Selection and Convolutional Neural Networks

Relapsing-Remitting
Episodes of relapse

with partial or complete
recovery

LASSO Method Fractal Model

L1 Regularization for Fractal Dimension
Feature Selection for Texture Analysis

=

«

Progressive

Steady progression

Four-Layer Deep Belief Network ,
_ of neurological

,'."’\ @ , disability
: ’ ’ , Results Dashboard
- - 1* : = 2 . G ? : , Performance Metrics

Alireza Zarel ', Ebrahim Daneshifar ¢ ¢ 8 -
— Multi-center | Multi-vendor v & ’ @ ’ 9A8€CU6m§y;,/
. . . . . . . . . . . . gy Heterogeneous MRI Data Input Hidden Hidden Hidden  Output Ac;uracy 2

(1) MSc 1n Biomedical Engineering, Department of Biomedical Engineering, Imam Reza International University, Mashhad, Iran

- (2) Department of Biomedical Engineering, Imam Reza International University, Mashhad, Iran o e [ e St s
\ V clz;ssif:cation validatilgn gr:;ures Ifatu.res? enhance M comple{( non-lineaF: uﬂ[]l] M;%I.assiﬁe.rs)(SVM,

Findings

Conclusion

Clinical Translation & Conclusion

a

Backgrounds

Clinical Need:

Multiple Sclerosis (MS) i1s a progressive autoimmune disorder of the
central nervous system. Early and precise diagnosis 1s crucial for
disease modification and effective therapeutic interventions, as
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neurodegeneration is often irreversible once established. Stage 1: Raw MRI Accuracy (%)
Current Bottlenecks: (FLAIR / T2) - 98.68%
Current clinical workflows rely heavily on manual lesion segmentation ) Original MRI scan (FLAIR / T2) with _—— 97.50% Clinical Impact CAD System Advantage
in MRI scans by radiologists. This Proccss 1S iIthI'@IltlY: | inna;l:zi':;esr:(iltlyair:jda?:::c?trsound 95 1 Early diagnosis of MS with Reduces human diagnostic errors
Time-consuming: ngh volume of 1mag1ng data. l . L 90 - our system enables timely and and enhances radiologist

: . ) e 4 e = ti ient , kflow efficiency, '
Subjective: Prone to inter-observer variability. ) S ittt N B i

) . o ® 85 improving outcomes for accurate and switt decision-making.

Error-prone: Risk of missing subtle, early-stage pathology. g ekl it el Scleose,
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redundant features, which often hinders the performance and Remove skull &ndinensbrain fissue. .

reduce noise and artifacts, and 2D-CNN 3D-CNN Attention-ResNet Proposed Our DBN-CNN+LASSO model demonstrates robustness
normalize the brain image. (2018) (2020) (2022) DBN-CNN + LASSO
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and strong potential for future application in clinical practice.
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