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Abstract Using the liquid crystal spatial light modulator as the wavefront compensator, an open-loop adaptive optics
system for retinal imaging is developed. Compared with the closed-loop liquid crystal adaptive optics system, the
energy efficiency is doubled. The fundus is illuminated twice by two laser pulses throughout a single correction loop,
which will be much safer for the human eye. A modified mechanical shutter is incorporated in the illumination channel
to change the imaging field, and the field of view is thus increased from 0.8 to 1.7°. The timing sequence is
optimized, and the continuous correction is performed. Meanwhile, the imaging camera is adjusted to achieve the
best image plane. The residual wavefront error after open-loop correction is approximately equal to 0. 091, and the
Strehl ratio is bigger than 0.70. It is a nearly diffraction limited system. The clear photoreceptor images are obtained
through open-loop correction.
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Fig. 1 Schematic of the open-loop AO retinal imaging system based on LC-SLM
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Table 1 Parameters details of the SH-WFS and LC-SLM

SH-WES

Aperture dimension /mm
Subaperture diameter /pm
Lenslet focal length /mm
Working wavelength /nm
Measurement accuracy in relative

mode [ root mean square (RMS) ]

LC-SLM
4.2X4.2 Array size /mm 7.68X7.68
300 Active pixels 512X512
6 Response time /ms 13
600~900 Design wavelength /nm 785
50 linear levels
0.01A Phase levels

for 2x phase stroke
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Fig. 2 Spots array on the SH-WFS and the corresponding wavefront map. (a) Spots array on the SH-WFS when the

illumination area on the fundus is small; (b) real wavefront; (c¢) spots array on the SH-WFS when the illumination

area on the fundus is big; (d) wrong wavefront
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Fig. 3 Diagram of modified shutter. (a) Shutter closed; (b) shutter opened
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Fig. 4 Sequential chart of open-loop liquid crystal AO system
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Fig. 5 Diagram of the optical system to test the open-loop correction precision
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