Assessment of Ocular Torsion from Fundus Images and Oculography Videos
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- Ocular torsion is eye rotation about the line of sight. Torsion can Model ranererring (Cwn I Tinas S aataset) : 1 0 T
reveal abnormalities present in the vestibular-ocular-motor pathway. : N

Batch
Nom

- Torsion is clinically assessed by analyzing the disc-foveal angle (DFA) e pubc s mage datset ——= o s Cincal s et e Y‘I% gl — e
in fundus images or through the ocular counter-roll test during Images ; : Videos 5 m"i:'?;'“m
in-person visits, or recorded by video-oculography (vOG). Dataset maniplaton: How the eynhtic torion dateset s genrated. : < =]
- This is time-intensive and cannot be done with telemedicine. ResNet50 4 Image data selection 4 Special marker removal 4 Torsion data generation 4 Data augmentation ResNet3D \ilf E— @3 l?_m"i.?_j[
Clinicians need computer-based technologies for rapid and automatic Model Model (11 Layers)? B ‘J et
ocular torsion assessment for both in-person and virtually. Transfer! . . = \’M e \"s.;.‘ik‘]s
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Results
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To build deep learning models for automatic assessment of
static and dynamic ocular torsion from images & videos
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Approach and Data

o Class Precision Recall = Flscore = # Images h e roveecaas| Fig. 3 - Label Confirmation
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performed well in finding images clips labeled true for torsion,
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Videos: Training Label Generation g - H hee there are still many “no torsion” e i A e labels.
Predicted label examples are misclassified. time (sec)
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; . Fig.2-ROC curve With data synthesis, augmentation and model transferring, ocular torsion can be
i max(2angle t(interval) J The 'ROCV curve illustrates the % well detected from fundus images. The model performance can be further
o = = ['t{max_ angle) - t{min_dngle) | classification  performance ‘?f o improved when more image data become available for training and fine-tuning.
tr'arTsferred model on synthetic _g . Label generation method for video classification is reliable, but more ML training
(n=60 e Cl”(‘j'cal c:]ataset. Th;géer?” grge; 2 and validation is needed in the future.
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