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An Approach of Horizontal Gaze Angle Estimation and Calibration
Using Depth Camera
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Abstract: An approach to estimate and calibrate the horizontal gaze angle using the Kinect depth camera is proposed. Fisrt of all, the Ki-
nect is used to capture the face image and estimate the head pose,localizing the 2D pupil center by means of image gradient. Then the 3D
pupil center is obtained by the intrinsic parameters of the Kinect. With the pupil center and an empirical eyeball center value,the horizon-
tal gaze angle can be estimated conveniently. Unlike the previous methods which need to calibrate the eyeball center for every person, the
method is based on the predefined empirical eyeball center, which the gaze estimation system is robust and convenient. In order to improve
the accuracy of the gaze angle,an experimental system is built which can collect the gaze angle and display the gaze target. The several
participants’ data of measurement data and the ground truth are collected. A linear regression model is built from the errors between the
ground truth and the measured data,and used to correct the accuracy of the estimated gaze direction. The experiment shows that the ap-
proach can fast and accurately estimate the gaze angle.
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