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Abstract

In this paper we propose an efficient approach for real-time eye-gaze tracking from image
sequence and magnetic sensory information. The inputs to the eye-gaze tracking system are
images taken by a camera and data from a magnetic sensor. The measuring data are sufficient to
describe the eye and head movement, because the camera and the receiver of a magnetic sensor
are stationary with respect to the head. Experimental result shows the validity of real time
application aspect of the proposed system and also shows the feasibility of the system as using a

new computer interface instead of the mouse.
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Set the eye template

(a circle: the limbus of the eye)
I

¥

Obtain the image of
the eye on camera

!

Find 4 limit points of the eye image
(Lup Lgown-biett-Lrignes after thresholding)

!

Extract the valley and peak images
using p~tile method
(P-tile method: an automatic thresholding
method that makes this algorithm be robust
to ilumination condition)
Extract the edge image using mor—
phology filter

T
- )

Fit the eye template to a real eye image
(by minimizing 3 predefined energy terms)

(Sufficient?) i
(Loop > L

max_turn )

I Calculate the eye movement |
I

To combine with the head movement
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Fig. 2. A flow chart of the proposed *limbus
tracking  algorithm(*limbus : the boundary
between the dark iris and the white sclera
of the eye).
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Fig. 3. Three basis images of the eye (a) peak
image, b) valley image, c) edge image).
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Fig. 4. Iris boundary(limbus) model.
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Table 2. Experimental result for the resolution of
the magnetic sensor.
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u 0.08 6.69 252 193
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Fig. 14. Experimental result for the resolution of an
eye gaze tracking system.
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Fig. 15. The menu selection using eye gaze
direction.
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Fig. 16. Control of a pan-tilt unit using eye gaze
direction.
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Table 3. Experimental result for the resolution
of an eye gaze tracking system.

() mm) | HA 2ap HA o2 B | @A
u 028 6.75 068 81
v 0.27 812 245 9.3
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