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Abstract

Electrical resistance tomography (ERT) is an imaging technique where the internal resistivity distribution
inside an object is reconstructed. The ERT image reconstruction is a highly nonlinear ill-posed problem, so
regularization methods are used to achieve desired image. The reconstruction outcome is dependent on the type
of regularization method employed such as [2-norm, /I-norm, and total variation regularization method. That is,
use of an appropriate regularization method considering the flow characteristics is necessary to attain good
reconstruction performance. Therefore, in this paper, regularization methods are tested through numerical
simulations with different flow conditions and the performance is compared.
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Fig. 1. Image for Case 1 without noise: (a) true image, (b)~(d) reconstructed images by three regularization methods,
[2-norm, /1- norm and TV, respectively.
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Fig. 2. Image for Case 2 without noise: (a) true image, (b)~(d) reconstructed images by three regularization methods,
[2-norm, /1-norm, and TV, respectively.
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Fig. 3. Results of the resistivity distribution along center line in figs. (1) and (2): (@) Case 1 (b) Case 2.
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Fig. 4. Results of image error without noise: (a) Case 1 (b) Case 2.
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(@ (b) ()
Fig. 5. Image for Case 1 with 1% noise: (a) true image, (b)~(d) reconstructed images by three regularization methods,
[2-norm, /1-norm, and TV, respectively.
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Fig. 6. Image for Case 2 with 1% noise: (a) true image, (b)~(d) reconstructed images by three regularization methods,
[2-norm, /1-norm, and TV, respectively.
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