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In this talk, we introduce the Stochastic Asymptotical Regularization (SAR) method for the
stable approximate solution of ill-posed linear operator equations, which are models for
numerous inverse problems in science and engineering. We prove the regularizing properties
of SAR in the sense of mean square convergence. We also show that SAR is an optimal-
order regularization method for linear ill-posed problems provided that a parameter is
chosen accordingly to the smoothness of the solution. This result is proven for both a priori
and a posteriori stopping rules under general range type source conditions. Furthermore,
some converse results of SAR are verified. A damped symplectic iterative regularizing
algorithm is developed for the realization of SAR. Several numerical examples are given to
show the accuracy and the acceleration effect of SAR. A comparison with other state-of-the-
art methods are provided as well.
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