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Extracting Corneal Surface Image based on Binocular 3D Eye Model
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Abstract — We have studied the method that estimates a point-of-regard using the
corneal surface image, but the reflected area on corneal surface is smaller than the vi-
sual field. If the visual field can be captured continuously in daily life, it is expected to
contribute the various research areas such as psychology. In this paper, we propose the
method for generating image which covers the visual field based on the binocular 3D eye

model.
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Fig.1 The ellipse approximation for iris con-
tours
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Table 1 Parameters of the eyeball model

Kinds of eyeball parameters Size[mm)]
Radius of the corneal sphere 7.78
Distance between corneal surface 13.00
and the eyeball center
Distance between the center of 5.60
corneal sphere and the center of iris
Radius of the iris 5.60
C: The center of _L The 3D .
corneal sphere limbus center image plane
S: Optical center
g:Optical
Axis J
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Fig.2 Geometric model of eye
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Fig.3 Binocular 3D eye models
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Limbus  T:The tangent plane
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Fig.4 Relationship between the eye model
and reflection point.
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Fig.5 The binocular image (a) is captured in-
doors, and unwarped images (b) and
(c) are generated using the binocular
image.
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Fig.6 The binocular image (a) is captured
outdoors, and unwarped images (b)
and (c) are generated using the binoc-
ular image.
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Fig.7 Iris areas are estimated by the model-based iris tracking.
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Fig.8 The snapshot of experiment
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Fig.9 The generated image of visual field
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