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Abstract: In this study, the problem of image reconstruction (Inverse Problem) and its semantic relation-
ship with a large range of applied and engineering problems are explained. The mechanism of tomographic
which is an example of the image reconstruction problem is described. The existence and uniqueness of
solutions and also regularization techniques are discussed. In order to better imagine that abstract con-
cepts, the process of digital X-ray imaging is presented using MATLAB. Image reconstruction techniques
are described by Radon and Fourier transforms and algebraic methods. The effects of selecting the number
of angles in tomography and additive noise in the data, on the quality of the reconstructed image are inves-
tigated. The numerical results and the comparison of images reconstructed by different methods confirm
the special ability of algebraic techniques in image reconstruction. In addition, it is shown that in alge-
braic methods, desirable features such as positivity and smoothness can be considered for the reconstructed
image, which has a significant effect on reducing the approximation error.

Keywords: Image Reconstruction, Regularization, Algebraic Image Reconstruction Technique, Radon
Inverse Transform.
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