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An Algorithm for Analysis of Pupil Motion in Nystagmography Videos Using Deep Learning

Abstract

In this paper, we propose a pupil motion analysis algorithm using deep learning technology for pupil
detection and pupil motion analysis. The pupil motion analysis algorithm consists of deep learning-based
pupil detection and the process of calculating the center coordinates of the pupil using the detected pupil
results, genrating time series data, and graphing them. For pupil detection, a pupil region division learning
model based on U-Net was developed, and the performance of the model was verified using 770 test data,
showing 97.7% sensitivity and 98.3% dice similarity coefficient. As a result of analyzing the central
coordinates extracted by applying Ground Truth data and pupil segmentation data from deep learning
training models to the algorithm, the overall average performance for a total of three patients showed a
high algorithm performance of 1.19, 0.59, and 0.78 MAE and 1.69, 1.05, 1.19. In addition, the results were
visualized and shown as a graph in order to analyze the movement of the pupil. It is possible to help
patients and clinicians by improving the performance of the analysis algorithm through the collection of
filming data in various environments and upgrading the performance of the learning model through
additional learning.
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