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The relation between Seidel's aberration and the Zernike polynomial in the last paper. In the
present paper, | show the features of various aberrations and retinal images obtained by comput-
er simulation. Coma aberration is also addressed. The features of coma aberration, the role of
aperture in point spread function (PSF) and the relation between lens form and aberration quanti-
ty are described using light rays. Also described are displaying simulated Landolt ring retina
images obtained using my own software, the features of apparent accommodation caused by
coma aberration alone, and in combination with other aberrations.  (Jpn J Vis Sci 28: 90-97, 2007)
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Coma Aberration in Clinical Situation
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Apparent accommodation represents the range of distinct vision in the eye with a monofocal
intraocular lens. Several theories have been proposed regarding the mechanism of action under-
lying apparent accommodation. Our clinical data indicate that apparent accommodation is asso-
ciated with ocular coma aberration, which is induced by corneal multifocality. The greater the
corneal multifocality (refractive power gradient), the greater the coma aberration, leading to a
wider range of apparent accommodation. On the other hand, increases in apparent accommoda-
tion adversely influence contrast sensitivity, while best-corrected visual acuity remains unaffect-
ed. Thus, coma aberration contributes to a wider range of distinct vision (apparent accommoda-
tion) in pseudophakia, while the sharpness of the retinal image is somehow deteriorated by the
increases in coma aberration. (Jpn J Vis Sci 28: 98-102, 2007)

Key Words: Coma aberration, Wavefront aberration, Apparent accommodation, Contrast sensitivity,
Pseudophakia
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History and Future Prospects of 3-Dimensional Display

Satoshi Takemoto
Seiko Epson Co., Imaging Products R & D Engineering General Center

BEDF A ATLA TR, ThEBFSEEAOHRALAHSHTIEFTEEVEDIC, BEXIELDOER
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EUNCHLET B, (EEOREE  28: 103—109, 2007)
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As conventional displays only show the 2-dimensional world, the viewer simply assumes the
physical relationship in the displayed image, based on his own experience or knowledge, and
cannot correctly determine the actual size on shape. So while displays are becoming larger and
higher in resolution, the engineering development of 3-dimensional displays is under way. We
have developed a 3-dimensional display that can be viewed naturally, without wearing special
glasses. The present paper concernes the 3-dimensional display we are developing. Also intro-
duced are some examples of 3-dimensional displays other companies are concurrently develop-
ing. | think that 3-dimensional technology, including displays, is much more progressive. | also
strongly hope that 3-dimensional displays will be more emotive accessible and practical for
everyone. (Jpn J Vis Sci 28: 103-109, 2007)
Key Words: Binocular disparity, Parallax barrier, Lenticular lens, Step barrier, Emotion
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Polarization Analysis of Fundus Using Polarization
Measurement Camera
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FEHEGEREOBELAE SRANELHE 2 L TEETH 5, BHE, HOREBHEOEABED-HDER
ELT, RABINICLDFEEXTHIMES (OCT) C&3FEFH 5, £/, MEEFEIRL OCT DFE
BRI TV, ChoDFEXETHT 2 EBBEISMTH Y, —BOEHEFBOAOFERICBEEA TV 3,
CITiR, RiikEBEOREEZBENE LT, HiE, EHERED X 7 THEAL T3 charge-coupled device
(CCD) # AT ERmAEN CCD A A FICEZHZ, ARAEHE T 3UEIC LB REABIFTEL ERERE
AAZEER Lz COBEHEREDA S THRELAEGEREVEBONADAN—TRX - NTA—425BIFT
B EICEKY, HEERHEOELZBITTE DTREMIPBONEDT, ZOBEAFESLUBITERE SRS
T3, (1B¥EORE 28:110—116, 2007)

F-TU—F I REEER, REHX S, HOEREE, X b—0X - N5x-4

Thickness measurement of the optic nerve fiber layer is important in glaucoma diagnosis.
There is known a method using polarization analysis for measuring optic nerve fiber layer thick-
ness and a method using optical coherence tomography (OCT). Moreover, the technique of
polarization OCT using both methods has also been developed. The equipment that enables
these techniques is expensive and therefore limited to use by only some medical institutions. In
the present case, the charge-coupled device (CCD) camera of the fundus camera was replaced by
a polarization analysis camera for the purpose of developing cheaper equipment. Also, ordinary
lighting was replaced by circular polarized lighting. We found it possible to obtain optic fiber
layer thickness and direction of run by analyzing the Stokes parameter using images taken with
this camera. Here, we report on the analysis technique and the results.

(Jpn J Vis Sci 28: 110-116, 2007)

Key Words: Polarization analysis, Fundus camera, Optic nerve fiber layer, Stokes parameter
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The authors applied the cylindrical fiber reflectance model to the retinal nerve fiber layer
(RNFL) and studied the influence of visual axis and pupil diameter on RNFL relative reflectance in
the fundus image taken by a fundus camera, using computer simulation. Although the peripapil-
lary RNFL thickness was uniform in this simulation, the RNFL relative reflectance varied with
location around the optic disc, being higher in the superior, inferior and temporal quadrants and
lower in the nasal quadrant. This nonuniform pattern of RNFL relative reflectance was consis-
tently observed even if visual axis and pupil diameter were changed. If the optical axis was cen-
tered in the pupil, change in RNFL relative reflectance was slight relative to changes in visual axis
and pupil diameter. These results suggest that in a fundus image taken by a fundus camera,
RNFL relative reflectance may depend on the angle between the line from the center of the pupil
to the center of the optic disk and the surface around it, and that the influence of visual axis and
pupil diameter on RNFL relative reflectance may be slight if the optical axis is centered in the
pupil. (Jpn J Vis Sci 28: 117-122, 2007)

Key Words: Fundus camera, Reflectance model, Computer simulation,
Retinal nerve fiber layer relative reflectance , Retinal nerve fiber layer thickness
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