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Pupil Detection from Visible Light Corneal Image Using Deep Learning
and Application to Gaze Estimation

KAzUNORI KiTAZUMIY®  ATSUSHI NAKAZAWA! ToOYOAKI NISHIDA®

Abstract: Detection of pupils is important for gaze detection and personal authentication, but there is a
problem that an infrared light image must be used as an input, and an infrared light source and camera is
necessary. In this paper, we propose a method to detect the pupil from the visible light corneal image and
propose a method to track the 3D attitude of the eye and detect gaze point.

For the pupil detection, we use the image segmentation method by the convolutional neural network. we
can estimate 3D attitude robustly by combining the obtained pupil contour with the pupil contour from the
visible light corneal image and performing parameter detection with a particle filter using a 3D eye model.
In our experiments, we evaluate method of point of gaze detection and method of tracking 3D attitude of
the eye, and we confirm the usefulness of our method.
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