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Abstract

Successful blind image deconvolution algorithms require the exact estimation of the
Point Spread Function size, PSF. In the absence of any priori information about the
imagery system and the true image, this estimation is normally done by trial and
error experimentation, until an acceptable restored image quality is obtained. This
paper, presents an exact estimation of the PSF size, which yields the optimum
restored image quality for both noisy and noiselessimages. It is based on evaluating
the detail energy of the wave packet decomposition of the blurred image. The
minimum detail energies occur at the optimum PSF size. Having accurately
estimated the PSF, the paper also proposes afast double updating algorithm for
improving the quality of the restored image. Thisis achieved by the least squares
minimization of a system of linear equations that minimizes some error functions
derived from the blurred image. Moreover, atechniqueis also proposed to improve
the sharpness of the deconvolved images, by constrained maximization of some of
the detail wavelet packet energies. Simulation results of several examples have
verified that the proposed technique manages to yield a sharper image with higher
PSNR than classical approaches.
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