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ON THE LOCALIZATION OF NONSMOOTH DISCONTINUITY LINES

OF A FUNCTION OF TWO VARIABLES

L. Ageev, T.V.Antonova

We consider ill-posed problems of localizing (finding the position of) the discontinuity lines of a perturbed
function of two variables (an image). For each node of a uniform square grid with step τ , the average values of the
function over a square τ × τ are assumed to be known. The perturbed function approximates an exact function
in the space L2(R2), and the perturbation level δ is known. Earlier, the authors studied the case of piecewise
smooth discontinuity lines, which, as a rule, correspond to the borders of artificial objects in the corresponding
image. In the present paper, an approach to the study of localization algorithms is developed, which makes
it possible to weaken the conditions on the smoothness of discontinuity lines and consider, in particular,
nonsmooth discontinuity lines, which can describe the boundaries of natural objects. To solve the problem
under consideration, we construct and analyze global discrete algorithms for the approximation of discontinuity
lines by sets of points of a uniform grid on the basis of averaging procedures. Conditions on the exact function
are formulated and a correctness class is constructed, which includes functions with nonsmooth discontinuity
lines. A theoretical analysis of the constructed algorithms is carried out on this class. It is established that
the proposed algorithms make it possible to obtain a localization error of order O(δ). We also estimate other
important parameters, which characterize the operation of the localization algorithm.
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