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Analysis of an Inverse Heat Conduction Problem
Using Maximum Entropy Method
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Abstract

A numerical method for the solution of one-dimensional inverse heat conduction problem is established and its
performance is demonstrated with computational results. The present work introduces the maximum entropy method in
order to build a robust formulation of the inverse problem. The maximum entropy method finds the solution that
maximizes the entropy functional under given temperature measurement. The philosophy of the method is to seek the
most likely inverse solution. The maximum entropy method converts the inverse problem to a non-linear constrained
optimization problem of which constraint is the statistical consistency between the measured temperature and the
estimated temperature. The successive quadratic programming facilitates the maximum entropy estimation. The
gradient required for the optimization procedure is provided by solving the adjoint problem. The characteristic feature
of the maximum entropy method is discussed with the illustrated results. The presented results show considerable
resolution enhancement and bias reduction in comparison with the conventional methods.
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Fig. 4 Estimation of the triangular heat flux by (a)
MEM and (b) CGM using analytically simulated
noisy measurement data with varying error level.
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