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Abstract: To obtain high resolution human retinal images, an adaptive optical system for retinal ima-
ging was established. In the system,the residual aberration of the imaging system was used as initial
parameter estimation for image restoration to get high resolution images by semi-blind deconvolation.
First.the adaptive optical system consisting of a Hartmann-Shark wavefront sensor and a micromach-
ined membrane deformable mirror was use to correct the dynamic human eye wavefront aberrations
and to access the residual aberration of system when retinal images were capturing. Then, the optical
transfer function was used as initial parameter estimation of image deconvolution modal to perform the
iterative semi-blind constraint deconvolution on the retinal image and to eliminate the influence of re-
sidual aberration on imaging quality and obtain the high resolution retinal images. The experiment re-
sults show that satisfactory retinal image can be gotten by the proposed method. The image quality

has been improved nearly once, and the success rate of imaging has raised from 38% to 78%. Mean-
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while, the correction time reduces by 6/7. It concludes that the calibration time is reduced effectively,

the success rate of imaging is improved, and the the scope of application is expanded by proposed

method.
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Fig. 1 Schematic of human eye aberration correction

system based on adaptive optics
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Fig. 2 Principle of Hartmann-Shack wavefront sensor
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Fig. 3 Schematic configuration of BMC 140-element mirror
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