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A Image Reconstruction Uing Simulated Annealing in
Electrical Impedance Tomograghy
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Abstract: In electrical impedance tomography(EIT), various image reconstruction algorithms have been used in order to
compute the internal resistivity distribution of the unknown object with its electric potential data at the boundary.
Mathematically the EIT image reconstruction algorithm is a nonlinear ill-posed inverse problem. This paper presents a
simulated annealing technique as a statistical reconstruction algorithm for the solution of the static EIT inverse problem.
Computer simulations with the 32 channels synthetic data show that the spatial resolution of reconstructed images by the
proposed scheme is improved as compared to that of the mNR algorithm or genetic algorithm at the expense of increased

computational burden.
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Table 1 True resistivities and computed resistivities using
mNR, GA, and SA algorithms without a priori
knowledge

01 02 03 0y (43 O P71 g Og
Real | 05 0.5 05 0.5 0.6 0.6 05 0.5 05
mNR | 0.521 | 0.495 | 0.488 | 0.537 | 0.598 | 0.564 | 0.496 | 0.502 | 0.500

(error)i(+.021)(~.005)(~.012)(+.037)((+.002)[(-.036)((-.004)(+.002)] .000)
GA 051105520492 |0.462 | 0.584 | 0.593 { 0.451 | 0.537 | 0.498

(error){(+.011)(+.052)(~.008)(-.038)(~.016)(-.007)(-.049)((+.037)(-.002)
SA | 0515 (0.506 | 0.481 | 0.516 | 0.592 | 0.602 | 0.500 | 0.500 | 0.500

(error)|(+.015)(+.006)/(—.019)(+.016)(~.008)(-.007)] (.000) | .000) | (.000)
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Fig. 3 True resistivites (solid fine) and computed
resistivities using mMNR, GA, and SA (dotted
line) without a priort knowledge
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Table 2 True resistivities and computed resistivities using
mNR, GA, and SA algorithms after mesh
grouping

0 02 03 [ [ Qg o7 Pg P9
Real | 05 05 05 05 0.6 06 05 05 05

mNR | 0.501 | 0.500 { 0.500 | 0.499 | 0.601 | 0.601 { 0.500 { 0.500 | 0.500
(error)[(+.001){ (.000) | (.000) [(-.001)(+.001)(+.001)] (.000) | (.000) | (.000)

GA |0.500 [ 0.500 { 0.500 { 0.500 | 0.601 | 0.601 { 0.500 { 0.500 | 0.500
(error)| (.000) | (.000) | (.000) { .000) (+.001)(+.001)| (.000) | (.000) | (.000)

SA |0.500 | 0.500 | 0.500 | 0.500 | 0.600 | 0.600 | 0.600 | 0.600 | 0.600
(error){ (.000) { (.000) | (.000) | (.000) { (.000} | (.000) | (.000) | (.000) | (.000)
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