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Electrical impedance tomography (EIT)

e Introduced in [Calderén, 1980]
e div(ocVu) =0in Q, u= g on 9Q
e Reconstruct o from o0, u|gq

e lll-posed nonlinear inverse problem

This talk

Investigate landscape
of o = [IA(0) — y|
in radial setting

[Sylvester and Uhlmann, 1987, Alessandrini, 1988, Alessandrini and Vessella, 2005]
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Forward map [Siltanen et al., 2000]1

)

o If gj(0) = cos(j#) then cO,u190 = Aj(0)g;.

e Define A: o € R” = [Nj(0)icj<m € R™.

e Evaluate A by solving linear system (+ derivatives via autodiff)




lll-posedness

Setting

e Draw 6,01 such that [|A(8) — A(oT)||ec < 10715,

e Compute mean error |6} — O';-rl on each annulus
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[ Forward map A : o = (\j(0))1<j<m ]

Conjecture

If m > n, the following holds.
o If A(o) = A(ot) then o = .

e The unique critical point of o ||[A(c) — A(aT)|]3 is o = of.
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[ Forward map A : o = (X\j(0))1<;

-]

Conjecture

If m > n, the following holds.
o If A(o) = A(cT) then o = ot.

e The unique critical point of o — [|[A(c) — A(a)|]3 is o = oT.

Partial results

e Full proof for n = 2 (proof of case m > 2 by Irene Waldspurger).

e Partial proof for n > 2 under a numerically verifiable criterion.




Code: rpetit.github.io/RadialCalderon. jl

Content

e Implementation of forward map (+ derivatives via autodiff)
e Least squares approach

e Extensive benchmark against [Harrach, 2023] (convex programming)
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