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ABSTRACT

Electrical impedance tomograpy(EIT) determines the resistivity distribution inside an inhomogeneous target

by means of voltage and current measurements conducted at the target boundary. In this paper. a simultaneous

perturbation stochastic approximation(SPSA) approach is proposed for the solution of the EIT image
reconstruction. Results of numerical experiments of EIT solved by the SPSA approach are presented and
compared to that obtained by the modified Newton-Raphson{mNR) method.
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Fig. 1. Finite element mesh used in the calculation.
(The resistivities of the elements within an
annular ring are identical.) (a) mesh for
forward solver. (b) mesh for inverse solver.
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Fig. 2. Flowchart of SPSA.
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Table 1. True resistivities and computed resistivities using mNR and SPSA
(4t (] <] 1] [H (23 o7 Oy Py
A3 0.5 0.5 0.5 0.5 0.6 0.6 0.5 0.5 0.5
mNR 0.521 0.497 0.483 0.538 0.603 0.572 0.496 0.502 0.499
SPSA 0.523 0.501 0.481 0.517 0.592 0.602 0.500 0.499 0.500

Table 2. True resistivities and computed resistivities using mNR and SPSA with mesh grouping

(4] [ 03 [ 05 3 o7 Py Py

B 0.5 0.5 0.5 0.5 0.6 0.6 0.5 0.5 0.5
mNR 0.521 0.497 0.483 0.538 0.603 0.572 0.496 0.502 0.499
SPSA 0.511 0.500 0.500 0.506 0.596 0.5% 0.500 0.500 0.500
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Fig. 3. True resistivities (solid line) and computed
resistivities using mNR (dashed line) and
SPSA (dotted line).
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