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ELECTRODE MOVEMENT CORRECTIONS

Jacobian Methods /= fs_g
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MOTIVATION

- explore sensitivity of the direct perturbation method
- understand Fréchet derivative and build an implementation

- ask the Engineering question:

Do these methods give the same answers for a simplified model?



MOVEMENT JACOBIAN

Movement In our case, two-dimensional tangential electrode
movement on a fixed boundary.

Jacobian An estimate of the local slope.

For Gauss-Newton updates, the Jacobian, in part, determines search
direction ox, followed by a line search for distance «. If sufficiently
linear, then o = 1 can work well.

ox = (/"J+ NRTR)~"JTU (1

Xn41 = Xn + a 0X (2)



A TWO-DIMENSIONAL HALF-SPACE MODEL




PERTURBATION

Naive Perturbation Naive Perturbation @
ou
Im X

all electrode nodes are perturbed



PERTURBATION

Perturbation Perturbation @
ou
Im X

electrode boundary nodes are perturbed



PERTURBATION

Rank-One Update Gomez-Laberge @
ou
Im = X

“the discrete form of the Lie derivative of the conductivity tensor”;
the matrix rank-one update to the conductivity Jacobian due to FEM
node movement



FRECHET DERIVATIVE FOR TANGENTIAL MOVEMENT

Crabb, Boyle 0]

accounts for contact impedance z. effects
in the Complete Electrode Model

U = Jmh + O(h?)

Jo b=~ /SE(h - 0E) (U — U)(Vin — V) ds

Zc
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FRECHET DERIVATIVE FOR TANGENTIAL MOVEMENT

Boyle* @

What if the contact impedance z. units are wrong:
[Q-m] rather than [Q]?



CONTACT IMPEDANCE Z: FOR THE M+ ELECTRODE
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ELECTRODE DIAMETER Oy FOR THE M+ ELECTRODE
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MESH DENSITY Npgx  FOR THE M+ ELECTRODE
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DISCUSSION

What does this mean for movement solutions?

- Fréchet deriv. is
(forward solutions reused from adjoint method/conductivity)

- Fréchet deriv. magnitudes from perturbation methods
(sign is correct/stable;
hyper-parameter X and/or line search a values will be different)
(contact impedance units?)

- Fréchet deriv. results for small contact impedance
Zc < ., and more sensitive to mesh density hmey than
conductivity solutions
(use “rank-one update” method when necessary?)
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QUESTIONS?



CONTACT IMPEDANCE Z: FOR THE S- ELECTRODE
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ELECTRODE DIAMETER dgy FOR THE S- ELECTRODE
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MESH DENSITY Npax  FOR THE S- ELECTRODE
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