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Reconstruction of an unknown inclusion by thermography

VICTOR ISAKOV, KYOUNGSUN KIM AND GEN NAKAMURA

Abstract. We establish a probe type reconstruction scheme for identifying an
inclusion inside a heat conductive medium by nondestructive testing called ther-
mography. For the one space dimension, this has been already achieved by Y.
Daido, H. Kang and G. Nakamura. The present paper shows that their result can
be generalized to higher space dimension.
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1. Introduction

Thermography is a nondestructive testing to extract the information of unknown
cracks, cavities and inclusions inside a heat conductor. This is a typical inverse
problem in industrial and medical engineering. The information we want to know
via thermography are their size, location etc. The procedure of thermography is to
apply a heat flux (sometimes called thermal load) to the surface of the heat conduc-
tor and measure the resulting temperature over certain time. This procedure can be
repeated several times and we can superpose the measured data. For more details,
we refer [3, 16, 17].

In this paper, we are concerned with a mathematical study of thermography.
In particular, we want to recover an unknown inclusion inside a heat conductor by
thermography. Under some mathematically idealized situation, we will provide a
mathematically rigorous scheme to reconstruct the unknown inclusion by boundary
measurements. In the rest of this introduction, we first introduce several notations
used throughout this paper to formulate our inverse problem and refer to the known
results on the problem.

Let � be a bounded domain in Rn (1 ≤ n ≤ 3) with C2 boundary if n ≥ 2.
We consider a heat conductor � with an inclusion D such that D ⊂ �, � \ D
is connected and ∂ D is of class C1,α (0 < α < 1) for simplicity. Let the heat
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