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Retinal imaging system with large field of view
based on liquid crystal adaptive optics
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Abstract: A retinal imaging Adaptive Optical (AO) system with a large Field of View(FOV) was de-
signed to expand the FOV of the retinal image of liquid crystal AO system. Based on analysis of the
AQ retinal imaging system under an isoplanatic angle, it pointed out that the FOV for wave-front de-
tection should be smaller than a half isoplanatic angle for precise wave-front detection and the half
FOV should not be larger than the isoplanatic angle in imaging. A coaxial wave-front detection and
optical imaging system was fabricated, meanwhile, an adjustable pupil was used to switch the differ-
ent FOVs for wave-front detection and imaging, respectively. After adaptive optical wave front cor-
rection, the wave-front error is significantly reduced and the FOV for imaging is enlarged from a diam-
eter of 200 pm to 500 pum without any harmful effect on imaging quality. By utilizing an adjustable pu-
pil in the system based on the isoplanatic angle, the retinal image FOV has increased by 2.5 times as
compared with that of existing AO system. The applicability of the system on clinical practice is in-
creased a lot by this research.
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Fig. 1 Scheme of isoplanatic angle of star
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Fig. 2 Scheme of isoplanatic angle of an eye
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Fig. 4 Scheme of Shack-Hartmann wave-front sensor
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Fig. 5 Information loss by decreasing spot diameter of wave-front detection
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