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The inverse problem

Inverse problem on soil thermodiffusivity coefficient

(TDC) reconstruction

Fig. 1: Given f̃ , α̃. Estimate the TDC κ = λ
ρC
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The Outline

The outline

The data available could be not enough to reconstruct the coefficient in

details so one has to estimate how much he is able to reconstruct.

The model of process is a boundary value problem for the heat

conduction equation in a layered medium.

A set of model sensitivity functions are aggregated to a sensitivity

operator.

The sensitivity operator is calculated with he help of

discrete-analytical schemes.

The analysis of sensitivity operator singular value decomposition

allows to estimate the amount of information available on the

unknown coefficient.
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Numerical results

Coefficient reconstruction result

Fig. 2 Reconstruction results for a soil TDC κ∗ with respect to accuracy

δ of temperature measurements on the surface for two model soils
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Numerical results

Measurement data informativeness estimate
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Conclusions

Conclusions

The following factors influence the accuracy of coefficient

reconstruction by means of gradient methods:

measurement data error,

gradient calculation error,

error in an a priori solution structure specification,

sensitivity operator singular spectrum decay rate.

The use of precise and consistent numerical schemes is of

importance because the inaccuracies imposed by the numerical

scheme can considerably influence the inverse problem solution

algorithm convergence.

The analysis of the sensitivity operator singular spectrum allows to

infer on the amount of information to be extracted form the available

measurement data with the help of model chosen.
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Conclusions

Thank you for your attention!
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