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Control for a Class of n-dimensional
Symmetric Advection-diffusion Equations
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Abstract Many systems in application are modelled in n-
sphere coordinates and also have symmetric properties. For
symmetric system, we can obtain the dynamics of n-D states
by investigating 1-D states along the radial direction. This pa-
per uses the boundary backstepping method to design an output
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feedback control law for a symmetrical n-D reaction-diffusion
equation by studying an equivalent 1-D radial system. We de-
sign an observer by boundary sensor to estimate the whole states
in space which are needed in the feedback control. We extend
the continuous backstepping method by proposing an n-D sphere
Volterra integration mapping, which makes it possible to get ex-
plicit controller and observer. We have proved the exponential
stability in the H! norm by using Lyapunov function, which
means that the states are continuous in terms of initial condi-
tions and that the system has good properties in that it will not
diverge in some special point. Finally, we do some simulations
to illustrate that the system can converge to the equilibrium
actuated by the output feedback control.
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