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Pose-invariant eye gaze estimation using a conventional camera
Mohammad Reza Mohammadi', Graduate Student, Abolqasem Asadollah Raie?, Associate Professor

1- Electrical Engineering Department-Amirkabir University of Technology-Tehran-Iran
2- Electrical Engineering Department-Amirkabir University of Technology-Tehran-Iran

Abstract: The “Gaze Estimation” problem, due to its manifold applications, including human computer interaction
for the handicapped, has been a topic of rescarch since many ycars ago. Recently, the non-intrusive mcthods, bascd on
image processing, arc interested. In this paper, iris boundarics cxtraction, cllipsc fitting to iris cdges and gcometrical
rclation between 3D and 2D images arc used to cstimate gaze dircction. The accuracy of this method mainly relics on
the accuracy of the fitted cllipsc parameters which in turn requires higher resolution of iris image and/or morc accurate
algorithms. The key contributions of this paper arc proposing novel algorithms to improve the performance of iris
boundary extraction and ellipse fitting, while a conventional camera is employed. The main characteristics of the
proposed algorithm for iris boundary extraction are being faster and robust to noisy and imperfect images. The ellipse
fitting algorithm based on the proposed constraints, utilizes most of the iris boundary points which results in higher
accuracy for the overall system. Moreover, this algorithm, unlike previous ones, has no pre-assumption about the head
pose. Thus, another important contribution of this paper is the robustness of the proposed system to the head pose
variations. The performance of the system has been evaluated on both synthetic and real images.

Keywords: Gaze Estimation, Head Rotation, Boundary Extraction, Region Growing, Ellipse Fitting.
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