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MEASUREMENT SYSTEM OF THE EYE POSITIONS BY USING OVAL FITTING .
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We have developed a new system that is able to measure the eye positions with a noninvasive method. This
system consists of an infrared LED, a CCD camera, a video capture board and a personal computer. We apply
infrared ray to an eye so that we can take a picture of a pupil black. The computer obtains the oval shape of the pupil
in the camera coordinates. The system measures the absolute direction of the eye from the expression of the oval.
The sampling frequency of this system is 30 Hz. And the accuracy is better than £ 0.7 degree.
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lighting IR LED,, CCD camera
“7/ CRT
CCD camera 0 SONY XC-75 (IR filter is removed)
0 0 45mmMACRO LENS
lighting LEDO 0 TLN-201 880nm 50mA
human Computer video capture board [0 Canopus SuperCVI 8bit 320x240
computer 0 PC-9821AP
video capture
board Fig.1 System outline.
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5 Fig.2 The principle of the noise reduction.
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Fig.3 Stimuluses on display.
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Fig.4 Movements of an eye measured by two methods.



1 2 3 4 5 6 7 8 9

_D 0.84 0.06 -0.06 -1.57 -0.45 0.69 0.42 0.28 -0.12
Horizontal

+ 0.90 + 0.65 + 0.66 + 0.56 + 0.45 + 0.39 + 0.55 + 0.26 + 0.62

D_ -0.90 0.38 0.06 0.03 0.32 -0.14 0.73 -0.21 -0.31
Vertical

+ 1.02 + 0.24 + 0.30 + 0.99 + 0.34 + 0.48 + 0.82 + 0.70 + 0.40

_D 0.26 -0.06 -0.38 0.12 -0.05 0.21 -0.40 0.15 0.12
Horizontal

+ 0.23 + 0.27 + 0.43 + 0.37 + 0.34 + 0.26 + 0.17 + 0.12 + 0.34

D_ 0.38 -0.02 -0.35 -0.16 -0.30 0.01 -0.11 0.06 0.51
Vertical

+ 0.14 + 0.16 + 0.20 + 0.18 + 0.26 + 0.16 + 0.21 + 0.21 + 0.17

[deg]

Table.1 Errors of each stimulus measured by two methods.
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