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Fixation Point Measurement with an Ellipsoid Estimation
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Abstract: The fixation point is usually measured with the optic axis of the eye. This method assumes

that the relation between the mental direction of view and the direction of the optic axis is mappable

with the calibration. In this paper we take up monocular fixation for a static target. In this situation, not
only is the relative angle between the visual axis and the optic axis fixed, but also the angle between the
visual axis and the mental direction of view are coincident. The accuracy of fixation point measurement

would rely on the accuracy of optic axis measurement. We attempted accurate measurement of the optic
axis with an ellipsoidal model about the orbit of the pupil center. Consequently, under the condition
that the visual field was horizontal 4% and vertical 22 degrees with nine points calibration, the maximum
discrepancy between the actual target and estimated fixation point over the field was about 0.7 degrees,

which was accurate in comparison with 1.4 degrees which arose from the calibration of the simple plane

interpolation method.
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Picture of the Eye
with the Fixation Traces of Calibration

Visual Scene
with the Calibration Points

Fig.1 Mapping pupil center on the picture of the eye to
fixation point by plane interpolation.
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Table-1 The directions of calibration points.
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(1) Ellipsoid estimation e o \
— Estimated Trajettory

(2) Calculate fixation point of
Recorded Fixations on the calibration points from the
the Eye Image ellipsoid

(3) Plane interpolation

Interpolated view Calculated Fixation Points

Fig.2 Measuring fixation point with an ellipsoid esti-

mation.
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Fig.4 Calibration(open circle) and midway(closed cir-
cle) points.
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Fig.5 The horizontal discrepancies from the target to
the midway points 10 to 13 shown on Fig. 4
(degrees).

discrepancy[degree]

Fig.6 The vertical discrepancies from the target to the
midway points 10 to 13 shown on Fig. 4 (de-

grees).
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Fig.7 The square-root of horizontal and vertical dis-
crepancies. C4 exceeded C1 in coincidency of the

positions of the target with the estimated fixation

points.
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Fig.8 Calculated fixation points correspond to the mid-
way points[degrees]. The upper left, upper right,
lower left and lower right plots correspond to gaz-
ing midway points 10, 11, 12 and 13 of Fig. 4
respectively. Each origin is derived from the cen-
ter of the midway visual target. 4: C1, B:C4;
indicating the center of the gravity of all the sub-

jects.
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