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Abstract: Despite its ill-posed nature, the image deblurring problem could often be solved in a unique and stable manner,
provided appropriate assumptions on the nature of the images to be recovered. This paper, however, considered a more chal-
lenging setting, in which accurate knowledge of the blurring operator was lacking, thereby transforming the reconstruction
problem at hand into a problem of blind deconvolution. As a specific application, the current presentation focused on recon-
struction of short-exposure optical images measured through atmospheric turbulence. The latter was known to give rise to ran-
dom aberrations in the optical wavefront, which were in turn translated into random variations of the point spread function
(PSF) of the optical system in use. It involved a standard way to track such variations using adaptive optics, for example, the
Shack-Hartmann interferometer. In such a case, the accuracy of wavefront reconstruction was proportional to the number of
Lenslets used by the interferometer and, hence, increased its complexity. Accordingly, this paper showed how to minimize the
above complexity through reducing the number of the lenslets by means of derivative compressed sensing. Additionally, it pro-
vided empirical proof that the above simplification and its associated solution scheme result in image reconstructions, whose

quality was comparable to the reconstructions obtained using conventional measurements of the optical wavefront.
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