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When the eye fixates on a stationary target, the accommodative responses shows small fluc-
tuations at around 2Hz frequency. This is called micro-accommodation or accommodation
microfluctuations. Since the role of micro-accommodation in the accommodative control system
is still uncertain, the investigation of micro-accommodation under various conditions is impor-
tant. In the present study, monocular accommodative responses were measured by an infrared
optometer when subjects fixated on 28 different square-wave gratings where spatial frequencies
and contrasts differed from each other. The responses were analyzed in terms of the Fourier
power spectra. The power of micro-accommodation was clearly large when the contrast of the

target was high for the low spatial frequency region.
the spatial frequency of the target was high.

On the other hand, it was small when
It was also found that the power. of micro-

accommodation was small when the accommodative lag was large.
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Fig. 1 Principle of optics in the optometer.
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Fig. 2 (a) Schematic diagram of the optical arrangement for the infrared optometer : S,
light source; L, lens; IR, infrared filter; AP, aperture; HM, half mirror; WP, wedge
prism; CL, cylindrical lens; CCD, one-dimensional charge coupled device; T, target ; Sub.,
subject. (b) The reflected light from subject’s retina dividing into two directions by WP

(a side view).
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Fig. 3 Accommodative responses when subject
KU fixated square-wave grating targets at the
distance 4D. Each data represents different
spatial frequencies. The contrast was the highest
in each case.
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Fig. 4 Frequency spectra of accommodative
responses for 4 experimental conditions, 1.50,
3.75, 7.50, and 15. 0c/deg, shown by solid lines.
Frequency spectra of supposed random compo-
nent calculated from corresponding auto-correla-
tion function are also shown by dotted lines.
The difference in powers at a peak near 2Hz
is shown by a vertical line.
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Log spectral power (D?) of micro-accommodation plotted against

contrast of target. Subjects: KU (a), KO (b), TT (c).
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Fig. 6 Spectral power (D?) with 3 high contrast
targets of each spatial frequency as a function
of accommodation (D). Targets are presented
at 4 D. Subjects: KU (a), KO (b), TT (c).
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