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SCIENCE OF VISUAL OPTICS
Tohru NODA

Abstract Visual information is perceived through the eye-optical and the neuro-physiclogical
system. The limit of visual acuity is determined by the density of photoreceptors in an ideal
optics. It 1s speculated that a normal human eye theoretically offers a limit of visual acuity of
about 20,710 (a spatial frequency of 60 ¢”deg). The human visual system functions through the
integration of two-dimensional Fourier-transform channels of a series of spatial frequencies, The
characteristic of the transfer-function in the eye-optical system represents a low-pass type in
which contrast sensitivity decreases with increasing spatial frequency, and that of the entire
visual system a band-pass type with a peak in about 3 c/deg (20.7200). The advent of wave-
front-sensing and adaptive-optics technology has enabled observation of living photoreceptors.
Simulated retinal images can be synthesized as computer-graphics according to the optical
analysis, and a variety of clinical applications of those technologies are to be expected,

(Key Words : visual acuity, quality of vision, modulation transfer function, wave-front aberration,
point-spread function)
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