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SUMMARY

In electrical impedance tomography(EIT), various image reconstruction
algorithms have been used in order to compute the internal resistivity
distribution of the unknow object with its electirc potentional data at the
boundary. Mathematically, the EIT image reconstruction algorithm is a
nonlinear ill-posed inverse problem.

This paper presents several leading optimization algorithms for the
solution of the static EIT inverse problem. The focus in the paper is four
general optimization algorithm forms: modified Newton-Raphson, genetic
algorithm, simultaneous perturbation stochastic approximation, and
simulated annealing. and Bind elements that have similar resistivitys by
one and handle like group, doing to have equal resistivity whole unknown
resistivity number do curtailment as well as reconstructed image.

Results of numerical experiments of EIT solved by the proposed
algorithm are presented. The genetic algorithm and simulated annealing
approaches are relatively expense in terms of computing times. However,
the rapid growth of computing resources and paralleled computing make

the development of dynamic imaging applications in the near future.
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A3 d A4S H AFSHA sled], Murai 52 SVD(singular value
decomposition) WHES Ao Akaiker Hessian 3J&9] ¢ & 11
FAES 2AHAN Z2AFE =ole UWHE A3 Levenberge= SVD
UHEY o U 9 598 S35t FE A (matrix coefficient) WH-S

23T F29l, Cohen-

B [e]
o] g3t = ttE ZA WHS A<kl al, Vauhkonen & Tikhonov %74

acrie o< variance uniformization constraint

=4
Wby BB 7 Z A (subspace regularization) WHES ARREe] REZF O F
£ AARE AAHVauhkonen, 1997).
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7 Ga#]Z(genetic algorithm; GA)¥ AJEdHolE]l= o} g (simulated
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Table 1 True resistivities and computed resistivities using

proposed algorithms (before mesh grouping)

01 % O3 04 Os5 Og 07 Og O9
Real | 05 05 0.5 05 0.6 0.6 0.5 05 0.5

mNR | 0.512 [ 0.495 | 0.488 | 0.537 | 0.598 | 0.564 | 0.496 | 0.502 | 0.500
GA [0.511]0.552]0.492|0.462 | 0.584 | 0.593 | 0.451 | 0.537 | 0.498
SPSA|[0.523(0.501 | 0.481 | 0.517 | 0.592 | 0.602 | 0.500 | 0.499 | 0.500
SAN [0.515(0.506 | 0.481 | 0.516 | 0.592 1 0.602 | 0.500 | 0.500 | 0.500
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Fig. 6 True resistivities and computed resistivities using

proposed algorithms (before mesh grouping)

2. o4 2Es S S Fo| EIT J4HH Hla

Wi AasE EXE motdlr] 98 Table 1914 mNR #HH S =3 A
FEES AT 5 e, WA 253 JAHeRA B3 245 UERY
v EAIF 0 max (05.06) & 817 245 YElE WA IF

1
0 min (02,03, 07,08, 09), L8| YUHA  F3gS e A IF
0 om (01,00 2 BREAT. wepy 4 PR
ot}

o
2
ot
i
Mo
ke
lo
=

,23,
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Table 2 True resistivities and computed resistivities using

proposed algorithms (after mesh grouping)

01 O2 O3 04 Os O 07 O3 Oy
Real| 05 1 05 | 05 | 05106 | 06 | 05| 05| 05

mNR |0.501]0.500|0.5000.499(0.601 [0.601 {0.500 | 0.500 | 0.500
GA 10.500{0.500{0.500]0.500{0.601 {0.601{0.500{0.500|0.500
SPSA|0.511]0.501{0.501]0.506(0.59610.5960.501 [0.501 {0.501
SAN 10.500(0.500(0.500{0.500{0.600{0.600|0.500{0.500{0.500
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Fig. 7 True resistivities and computed resistivities using

proposed algorithms (after mesh grouping)
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