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Abstract

In this talk, a mathematical model will be presented to detect a surface-breaking crack that is imbedded in a conductible structure. The model was derived based on steady-state electrical measurements. The problem was introduced as an inverse problem of PDE and was tackled by applying the theory of PDE, Complex Analysis, as well as Numerical Analysis. A crack is usually characterized in terms of its shape, size, orientation and location (referred to as crack parameters). Then the voltage potential that is incurred by a steady-state current flux imposed on the accessible surface satisfies suitable elliptic partial differential equations with appropriate Dirichlet or Neumann conditions on the surface. The related Inverse Problem concerns determination of the crack parameters based on the knowledge of boundary conditions. Questions such as the choice of appropriate boundary conditions, how many boundary measurements can result in an effective detection algorithm, and where the boundary data readings should be collected on the surface of an inspected object, as well as computational problems resulting from a reconstruction algorithm, were all under our investigation. 
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