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The Study of Ocular Counterrolling Using CCD
Cameras with Video-based Technique
1., On Normal Subject
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Abstract

Ocular counterrolling was measured by using a motor drive unit which was equipped with two
CCD video cameras and was analyzed with a videobased technique with a sampling rate of 30images/
sec to study compensatory cyclorotation in a normal subject. The head was tilted around the naso-
occipital axis at a constant velocity of 6°/sec and4’/sec to positions up to 20" or 30° from the upright
position as well as positions up to 10° from the opposite tilted position of 10°. Ocular compensatory
counterrolling under dynamic circumstances compensated for about 20% for head tilting. It consists
of smooth compensatory cyclorotation opposite to the head tilting which is sometimes interrupted by
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saccadic reset ocular movements in the same direction of the head tilting that could represent
optokinetic cyclorotatory response. It became more clear when the velocity of head tilting increased.
Wether tilting clockwise (CW) or counterclockwised (CCW), the ocular counterrolling of both eyes
was found to be coordinated. However, the ocular counterrolling pattern was not consistent from one
trial to the next. According to the results obtained at a velocity of 6 /sec, these counterrolling eye
movements consisted of repeated nystagmus a with a frequency of 0.7Hz, mean amplitude of 0.73"+
0.19° (mean=SD), and a slow phase velocity of 2.4°+0.6°/sec. The mean gain was 0.40+0.10. Whereas
the results obtained at a velocity of 4" /sec showed that the pattern of compensatory cyclorotation was
not as smooth as that of a velocity of 6'/sec. Mean amplitude was 0.77°+0.21°, the mean slow phase
velocity was 1.7°1+0.8'/sec with a frequency of 0.4Hz, and the mean gain was 0.41+0.19. It was
therefore concluded that the velocity of the slow phase of cyclorotatory nystagmus became larger
when the head tilting velocity increased. However, no significant changes in the amount of the gain
of slow phase velocity were found both in the 47/sec tilt and in the 6°/sec tilt. This suggests that there
is a fixed level of gain to stabilize retinal images, regardless of the change in the velocity within the

range of 4" and 6'/sec. (Acta Soc Ophthalmol Jpn 92 : 565—572, 1988 )
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HEAD TILTING VELOCITY 4deg/sec
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Fig. 4 Head tilting velocity 4deg/sec.
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Fig. 5 Head tilting velocity 4deg/sec.
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HEAD TILTING VELOCITY 6deg/sec
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Fig. 6 Head tilting velocity 6deg/sec.
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Fig. 7 Head tilting velocity 6deg/sec.
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Fig. 8 Comparison of slow phase velocity, amplitude of CRN and the gain of
slow phase velocity between 4deg/sec and 6deg/sec of head tilting velocity.
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Fig. 9 Comparison of slow phase velocity, amplitude of CRN and the gain of
slow phase velocity between 4deg/sec and 6deg/sec of head tilting velocity.
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