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Abstract This paper designs a boundary controller for a 2-D
reaction-diffusion equation with symmetrical initial data. The
system can be transformed to an equivalent 1-D parabolic equa-
tion in the polar coordinates due to the circle rotationally sym-
metric initial and boundary conditions. The singularity of the
pole brings a great challenge to the design. This paper designs
a series function transformations to destroy the impact of the
singularity of the pole on the kernel function. Finally, the ker-
nel function is transformed to a modified Bessel function, which
produces an explicit kernel as well as an explicit boundary con-
trol law. The design process expands the existing backstepping
methods for partial differential equations. Also, the convergence
rate can be changed by adjusting a parameter in the controller.
The exponential stability in H! norm is proved, which implies
that the system is continuous in terms of the initial conditions.
The effectiveness of the method is illustrated with numerical
simulations.
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