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High-Resolution Retinal Imaging Based on Reset of
Control Signals Algorithm
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Abstract For ocular adaptive optics systems, there is no necessary to calculate Zernike mode coefficients during
iterations. A modified algorithm based on reset of control signals is proposed. The modified algorithm is more suitable
for ocular adaptive optics because both calculating time and storage space are saved. After principle description and
computer simulation, the algorithm is tested on a retinal imaging system which is based on dual deformable mirrors.
The two deformable mirror are controlled fast and stably. High resolution retinal images are acquired. Both
simulation and experimental results indicate that this algorithm can effectively compensate for phase distortions and
significantly suppress the coupling between two deformable mirrors.
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Fig. 1 Typical adaptive optics system with dual deformable mirrors
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Fig. 2 Layout of the Hartmann sub-apertures and the dual deformable mirrors
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Fig. 3 (a) Initial aberrations; (b) aberrations created by DM1; (c¢) aberrations created by DM2;

(d) residual aberrations after correction
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Fig. 6 Schematic diagram of the retinal high resolution imaging system based on dual deformable mirrors
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Fig. 7 Wavefront map of subject LZH. (a) Before correction; (b) after correction
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Fig. 8 RMS curve of the residual of subject LZH Fig. 9 Retina image of subject LZH
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