Pupil tracking algorithm for nystagmus detection with deep learning
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Abstract

Nystagmus is repetitive, involuntary movement of eyes. Various vestibular diseases can be diagnosed by nystagmus induced
by positional tests. In recent years, video-oculography has become a common screening method for nystagmus due to its non-
invasive feature, but classification of nystagmus pattern requires professional knowledge. Therefore, there is a need for automatic
detection of nystagmus to diagnose disease in a faster and accurate manner. The aim of this study is to obtain precise trajectory
of pupil to determine nystagmus pattern. Pupil tracking algorithm consists of deep-learning model for pupil segmentation and
center tracking algorithm to determine the center of the pupil. In this paper, the performance of U-Net is compared with previous
deep-learning based pupil tracking model DeepEye, and the center tracking algorithm is evaluated with signal analysis. U-Net
outperformed DeepEye with dice coefficient of 93.5% and the center tracking algorithm effectively reduced noises associated
with tracking the pupil.
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