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Control Objective
Vector Function
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Nonlinear Optimizer

min p(u, Q)
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The Adjoint Method
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The Adjoint Method
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The Adjoint Method
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The Adjoint Method
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Adjoint Computation
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The Gradient
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The Gradient




Adjoint Method Summary

e [wo Passes

— # number of controls

— High memory cost

e \ery Fast

— Complex Animations!




Adjoint Fluid Control



Adjoint Steps
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Heat
Projection/Diffusion
Advection
Fast-Marching
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Adjoint Projection
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e Same goes for diffusion!



Advection




Adjoint Advection
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Fast Marching




Adjoint Fast Marching



Results
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Contripution
e High-level contrcﬂ of tlul scl)mu ations

— Smoke
— Clay
— Water
e Free surface fluids derivatives
— Fast marching

e Adjoint method
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