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Metric Synthetic Data Clinical Data

AUROC 0.98 0.80

AUPRC 0.99 0.81

Sensitivity 0.96 0.71

Specificity 0.97 0.62

Normal vs Abnormal (Hypo & Hyper) Grad-CAM intensity peaks during saccades and remains centered on the pupil
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• Neurological disorders affect over 40% of the global 
population, yet diagnosis still relies on costly, time-
consuming, and often inaccessible techniques.

• Digital saccade analysis, which tracks rapid eye 
movements in response to visual stimuli, offers a fast, 
non-invasive alternative.

• However, developing AI models for saccade analysis is 
limited by scarce, noisy real-world data and raises 
patient privacy concerns.

• These challenges can be addressed by generating 
synthetic saccade data that closely mimics patterns
observed in clinical data
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• Generate a synthetic saccade dataset using predefined 
parameters and a generative AI model.

• Ensure synthetic waveforms and videos reflect 
physiologic saccadic patterns.

• Train a classification model on synthetic data to 
distinguish normal, hypometric, and hypermetric 
saccades for potential disease localization.

• Evaluate model performance of the model on real-world 
clinical data to assess generalizability.

• A key strength of this work is the development of a 
synthetic saccade dataset generated entirely from public 
datasets, without any protected patient information.

• With a sensitivity of 0.81, the classification model shows 
strong potential to be used as a screening tool in 
emergency settings or even at home via mobile devices.

• A limitation is the lack of an additional clinical dataset to 
externally validate our model performance.

• Future work includes modeling other eye movement 
types associated with different neurological disorders. 
Also, further refinements could be made to the synthetic 
saccadic data to capture subtle pathological variations.

The distribution of the 
accuracy parameter in 

the clinical data 
resembles the synthetic 

data distribution
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