Thorben Vehling Shape optimization based on an embedding domain method

A general shape optimization problem:
min J(u(), Q) u(£2), Q: state and control variable
J: cost functional
O: family of admissible domains
JF: formal description of the state equation

st. Q€ O
F(u(Q)=0 inQ

Preconditions: In this research project the family O is described by a set of admissible
parameters S, i.e. O := {Q, C R? : v € S}. The boundary of an admissible domain
Q, is given by 092, = FUF.Y, where I is a fixed and Iy is a variable boundary part.
More precisely ' is the image of an appropriate curve v : (0,1) — R?, y € S.
Ansatz: All admissible domains €., are embedded in a fixed domain €, i.e. Q D Q. for
all v € S. By means of a Lagrange multiplier g this Ansatz leads to an equivalent
problem formulation, where the state eqaution is given on the fixed domain Q.

min J(uy,7) 3 min J(2 o, ,7)
st. ye€S s.t.’yGSﬁY
Fluy) =0 inQ, F(iry,8y) =0 inQ
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Thorben Vehling Shape optimization based on an embedding domain method

For a numerical example we use:
@ a cost functional of tracking type
@ the Poisson equation with Dirichlet boundary conditions as the state equation.
@ a Gradient descent method with Armijo rule.

Optimization process: We try to track the desire control and state you see on the left
picture. On the right side you see the initial control and state. Click on the right
image to start an animation.
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