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Real-Time Eye-Gaze Estimation System

Taro IWAMIT, Tetsuo MIYAKET, Zhong Zhang'
T Department of Production Systems Engineering Toyohashi University of Technology O

A human interface that uses a line of sight has been studied. In this paper we propose a new eye-gaze
input method. The method uses only a single facial image acquired under ordinary lighting condition,
and it requires no laborious camera calibration. A state of eye-gaze is estimated by a virtual reference
point, which is determined based on a motion of feature points on a face. We demonstrate the validity
of the new method by simulation and experiments.
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Fig. 1 Displacement of irises.

3 DOoono

Fige00OO0OO0OOoOoOooOoOoooooOoOoooo
goodoobooooooobooooooooa
goodboooobobooobobobooogooao
Joooodbodboboboooooobood
O 256 0 00512 x 418[pixel] O O O O O 1[frame]
0000 45[msec] 0O 0OOOOODOO

Generation of Eye-gaze estimation
reference data
Image processing Personal Computer
Acquisition of r ! r : : -7
front facial image I l 1
Command N !
Extraction of I | !
feature points Basic image I 1
I processing I I 1
Detection of | | 1 No |
cye regions Send image data Generation of
| T | virtual marks I
Estimation I [ﬁ | 1 1
iri Image acquisition —=
of iris centre 8¢ acd 1 Estimation of |
| | | iris centre
I
reference point I e _I ! Eye-gaze estimation I
I
Store data _— === —I

Fig. 2 Flow chart of eye-gaze estimation.
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Fig. 3 Determination of the position of the VRP in an
arbitrary image.
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Fig. 4 Relation between the real marks and the VRP.
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Fig. 5 Geometric relation of Affine transform.
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Fig. 8 Distribution of the displacement of irises by
simulation.
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Fig. 10 Experimental results of real-time eye-gaze
estimation.
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