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Advanced eye tracking system to measure coordinated movements of eye and head
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We advanced our eye tracking system and developed an eye-and-head tracking
system that has adopted a wide-field, hi-resolution, hi-frame-rate USB-3.0 digital camera. The
infrared light illuminates both eyes, and the black image of the pupil and corneal reflection of
each eye are captured by the camera. The centers of the pupil and the corneal reflection are
calculated and tracked over time. To measure the head movement simultaneously, we attached two LEDs
on the top of the helmet and adopted the same video-capture system as for measuring eye movements.
We developed a passive calibration method which can be used on marmosets. A visual image, which
attracts the animal®s attention, is displayed and moved, leading the animal to track it. The
comparison between the estimated gaze vectors relative to the camera and the corresponding visual
angles of the visual image relative to the eye leads to a function that transforms the gaze vector
in camera coordinates to the precise eye position.
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