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Retinal Image Semi-Blind Deconvolution Restoration Based
on Wave-Front Detection
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Abstract : The difficulty to obtain high resolution retinal image lies in eliminating the effect of aberration
which exists in the imaging system. The proposed combination of adaptive optics imaging technology
and retinal image post processing algorithm can improve image quality and observation resolution. The
aberration of the human eye can be corrected in real time by adaptive optics technology in retinal imaging
system and the original retinal image can be obtained, and the optical transfer function which is used as
initial parameter estimate of image deconvolution modal can be constructed with the residual aberration
of the imaging system. Finally, iterative semi-blind constraint deconvolution restoration is carried out
on the retinal image, so as to eliminate the influence of residual aberration on imaging quality and obtain
the high resolution retinal images. The experimental results show that the retinal image quality is im-
proved significantly by the proposed method, the image quality objective evaluation parameters (GMG,
LS and PSV) are increased by nearly one time over the original image, and the averaged power spectrum
is increased by about 10 times in the spatial frequency range (70—90 cyc/deg) of retinal cells, all of
which can meet the requirement of observation resolution.
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