
PDE – Benasque 2007
Partial differential equations, optimal design and numerics 

From Microscopic Topological Asymptotic to
Macroscopic Constitutive Behaviour

Antonio André Novotny

Laboratório Nacional de Computação Científica, LNCC/MCT
Av. Getúlio Vargas, 333. Petrópolis – RJ, BRASIL

Benasque, August 26 - September 07, 2007

PDE – Benasque 2007
Par tial differential equations, optimal design and numer ics



PDE – Benasque 2007
Partial differential equations, optimal design and numerics 

• Motivation
• Topological Derivative Concept
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– Topology Optimization
– Image Processing
– Multiscale Modelling

• Conclusions
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Schumacher (1994), Sokolowski (1997), Masmoudi (1998)

Topological DerivativeConcept
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Remark on Second Order Topological Asymptotic
Joint work with J. Rocha de Faria, R.A. Feijóo, E. Tacoco & C. Padra

(first order) Topological Derivative

Second Order Topological Derivative
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Application for the Laplace Equation

Neumann boundary condition on the hole
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Numerical Experiment
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Applications of the Topological Derivative
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Topology Optimization
Joint work with R.A. Feijóo, E. Taroco & C. Padra
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Linear Elasticity



PDE – Benasque 2007
Partial differential equations, optimal design and numerics 

A benchmark example in 3D

Three-Dimensional
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Amstutz & Andrä (2006) and Gournay, Allaire & Jouve (2007)
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Image Segmentation
Joint work with R.A. Feijóo & I. Larrabide
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2% WGN 4% WGN 6% WGN 8% WGN 10% WGN

A benchmark example: with noise
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A real application: medical image
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Auroux et al. (2006) and Hintermüller (2007)
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MultiscaleModelling
Joint work with E.A. de Souza Neto & S.M. Giusti

Hill-Mandel Principle

macro

micro

Pierre Suquet et al.
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Given            : find the temperature fluctuation field              , such that
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Find the temperature fluctuation field               (for i=1,2), such that
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Muchas Gracias!!!


