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A Gaze Detection Technique Using a Monocular Camera System
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ABSTRACT

Gaze detection is to locate the position on a monitor screen where a user is looking. To detect the gaze
position, we locate facial region and facial features in 20 camera images. From the movement of feature points
detected in starting images, we can compute the initial 3D positions of those features by camera calibration and
parameter estimation algorithm. Then, when a user moves his face in order to gaze at one position on a monitor,
the moved 3D positions of those features can be computed from 3D rotation and translation estimation and affine
transform. Finally, the gaze position on a monitor is computed from the normal vector of the plane determined
by those moved 3D positions of features. As experimental results, we can obtain the gaze position on a
monitor(19 inches) and the gaze position accuracy between the computed positions and the real ones is about
2,08 inches of RMS error. This result is similar to that of Rikert’s method. However, Rikert’s method has the
drawback that the distance between the user and the monitor screen must be always the same. Thus, when the
user rotates and translates his head, the gaze detection error increases in Rikert’s method. In addition, Rikert’s
method is restricted to the application with simple background and also takes much time to detect the gaze
position, whereas our algorithm can be applied to the case with many complicated objects in the background and
takes less than 3 seconds to compute the gaze position with a Pentium-Pro 200MHz PC..
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