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Maximum Entropy Image Reconstruction
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An algorithm of deconvolving image from blurred and noisy data has been developed.
This algorithm solves an inversion problem given by I,-”b=Z- Gl + b; + n; The point spread
function f;, noise amplitudes 0; and background level b; are all input parameters which are
usually obtained from the data [/ themselves. The true image I; are regarded as the
parameters to be determined and a statistical estimation of these parameters is made by
maximizing the conditional probability P(I/I°). The functional form of the entropy employed
by Gull and Skilling S=X[; - M; - L * log(I/M;)] has been taken to define the prior
probability P(I) = exp(aS) with a free parameter a. We have set the model
image M; to be the local average of [; with a smoothing width w. It is also assumed that the
random noise follow the Gaussian distribution P(ny) = 1//(2n0j) exp(-(nj/oj)®). In this
algorithm, @ and W plays the most important role determining the weight between the fidelty
with the date and the smoothness of the true image. The conjugate gradient method adopting
the convergence fast and stable. Qur algorithm has been applied to the optical image of the
galaxy M51 and the IRAS images of B34. The characteristics of this algorithm will be
discussed.
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