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Analysis of anti-noise capability of model-based wavefront

sensorless adaptive optics system
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Abstract: For an N —element deformable mirror, the model-based wavefront sensorless adaptive optics
(AO) system only needs N+1 imaging acquisitions, which means rapid convergence. An AO system was
simulated with an 88 —element deformable mirror and a CCD. The convergence and the correction
performance of AO system under noise were investigated. Results showed that the convergence under
noise is the same as that of AO system under no noise. The correction effect is very close to each other
under different noise for the same turbulence condition. Compared with correction results under 50 dB,
averaged RMS relative errors of 30 dB are 4.75%, 4.04% and 2.58% respectively according to given
turbulence conditions from weak to strong. Above results verified that the model-based wavefront
sensorless AO system has a relative strong anti-noise capability.
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Fig.1 MDS plotted as a function of MSG for the point source, where the solid line is for the theory equation which has slope of 4m?
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Fig.2 Actuator arrangement of 88—element DM
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Fig.4 Comparison of before and after correction under D/ry=5 when

the noise level of imaging system is 30 dB
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different noise levels
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