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Abstract

Given the importance of maintaining the health of personnel in high-risk
environments (such as space missions) and the need to improve health
monitoring systems in the aerospace electrical and electronic engineering
industries, this study focuses on multiple sclerosis (MS). For disease
diagnosis, the Johns Hopkins Hospital database was used, containing optical
coherence tomography (OCT) images of the right retina from 35 subjects (21
MS patients and 14 healthy individuals) collected over a 10-year period. After
preprocessing the images and extracting relevant features, three different
classifiers were applied to categorize the subjects into healthy and MS groups.
Confusion matrices were obtained for the Random Forest (RF), Support
Vector Machine (SVM), and K-Nearest Neighbors (KNN) classifiers, and the
classification accuracy for each was calculated. The results showed that the
RF classifier achieved the highest accuracy (85%), while KNN had the lowest
(57%). The SVM classifier achieved an accuracy of 71%. Finally, a hybrid
ensemble method based on majority voting was applied to combine the
predictions of the three classifiers. The results indicated that by integrating
the classifiers, an overall accuracy of 91% could be achieved. These findings
are consistent with those reported in recent similar studies.
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1. MS: Multiple Sclerosis

2. Macula

3. RGCs: Retinal Ganglion Cells

4. RNFL: Retinal Nerve Fiber Layer
5. Optical Coherence Tomography
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5. LBP: Local Binary Patterns

6. Zernike Moments

7. N estimator

8. RF: Random Forest

9. SVM: Support Vector Machine
10. KNN: K-Nearest Neighbors
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1. Spectralis

2. Healthy control
3. MS

4. Median filter
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KNN classifier Confusion Matrix
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1. DT: Decision Tree
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