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Eye-Movement-Locus Recording by EOG Synthesis

Eryu KASHIHARA

Recording of eye movements is at present achieved mainly by two methods. One is
the corneal reflection method and the other electro-oculography (EOG). One of the
advantages of the former is that it allows spatially two-dimensional recording of
eye movements, while it is unable to record movements of closed eyes. Conversely,
while the latter does not permit spatially two~dimensional recording, it has an advan-
tage of recording eye movements in a state of closure. If such spatially two-dimensional
recording of eye movements is coordinated in EOG, the method will have an exten-
sive applicability. The purpose of the present investigation is to evaluate the possibility
of eye-movement-locus recording by synthesizing EOGs. Using analog-digital con-
verters connected to a microcomputer, horizontal and vertical EOGs were converted
into digital data. The data were fed into a microcomputer for recording the loci of
eye movements by synthesizing the data. The loci of eye movements in both opened
and closed states were recorded.

With eyes opened, three experiments were undertaken to determine how the visual-
scanning corresponded with the recording of eye-movement loci by EOG synthesis.
The results obtained showed that the amplitude of horizontal and vertical EOGs rose
with the increase in a visual angle, allowing distinction of eye movement by one
degree of visual angle, as averaged from 5 trials, in both horizontal and vertical
EOGs. The eye-movement loci of geometric figures (triangle, diamond, circle and
square) were found to reproduce the original figures precisely. However, when the
electrodes that induced vertical EOGs were deviated from the optimum positions, the
amplitude of vertical EOGs decreased, reducing the vertical locus length of a square
visually scanned. Deviation of the upper and lower vertical electrodes from the
optimum positions to opposite directions caused ascent or descent of the right side of
eye-movement loci.

With the eyes closed, the loci of eye movements were recorded during visual
scanning of imagined figures and during sleep. In a test of visual scanning of imag-
ined geometric figures (triangle, diamond, circle and square), the loci of eye movements
reprodnced the original imagined figures to the extent that figures originally imaged
could be fairly descerned. In case of a regular square, however, the figure reproduced
by loci was rectangleshaped. This seems to show the effect of closed eyelids. Recording

of EOGs of a child (age 4 years) and an infant (age 6 months) during sleep produced
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characteristie differcnces in the eye-movement loci between the states of ortho-sleep
and para-sleep. Some characteristic differences were also noted in eye-movement
loci between the child and infant. In para-sleep, the former presentd chain-reacting
responses and the latter to—and-fro responses.

A series of experiments in this study demonstrated that synthesis of EOGs allowed
spatially two-dimensional recording of eye-movement loci. This may contribute to
expansion of the area of investigation by use of an eye-movement index but in

practical application, there still remains drifting of EOG to be solved.



