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A REMOTE CONTROLLABLE SYSTEM FOR MEASURING EYE POSITION
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Electrotechnical Laboratory

Abstract:We have developed a new system to measure eye positions noninvasively . This system consists
of an infrared LED, a CCD camera, a video capture board, and a personal computer. We applied infrared
ray to an eye of a subject whose head movement was restricted, and took a picture of a pupil as a black oval
by the CCD camera. The image of the pupil was transferred to the personal computer and the absolute

direction of the eye in the camera coordinates was calculated from the expression of the oval.

In the

present study,we have expanded the system to be run on the Linux. By Using Xlib and X tool kit,this system

has acquired network transparency.
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Fig.1 System outline.
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Fig.2 Stimulus for calibration.
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Fig.3 Eye movements measured by the previous system.
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Fig.4 Eye movements measured by the new system.
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Fig.5 Correlation graph between the previous and the

new system of x direction eye movements.
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Fig.6 Correlation graph between the previous and the new

system of y direction eye movements.

oooooooboobobobooboooboobo
ooooooboooooobooon
goooboooooboobooboobooobo

s.0b0bbboooooad

OO000O0O00d000OO0OFrg7OODOOOODODOO
goooboooboobobooboooboobo
oooooooboobobobooboooboobo
FigeOODOUOOODOOOOODOOOOODODbOOOO
goooboooooboobooboobooobo
00000000000 Tabel A ODOODOOOODO
gbooobooboobooboobooboobo
gboooboooboobooooboooboon
oo
obooooOobooooboooooobooog

Fig.7 New system display imag.
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Fig.8 New system display image without pupil picture.



displaypixel displaypixel
depth 8 bits depth 24 bits
pupil pictures 17.6Mbits/sec 70.3Mbits/sec
Ellipses and 0.7Mbits/sec 0.7Mbits/sec
center crosses
Eye movements 7.5kbits/sec 7.5kbits/sec

traces

Table.1 Data transmission rates.
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Table.2 Display performances in various environments.
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