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Design methodology for mutually complementary dynamics of multidimensional
nonlinear systems based on monotone preserving transformation
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In this project, a methodology to design dynamics with performance
guarantees has been developed via balancing nonlinearities of a large number of components. The
notion of integral input-to-state stability is extended to recast multi-dimensional systems as
equations with useful monotonicity. Then monotonicity preserving transformation has been formulated.

Undesirable behavior arising from adding and connecting components is predicted and prevented by
combining notions of boundedness with and without inputs. The monotonicity preserving transformation

has enabled unified construction of Lyapunov functions for dynamics design. This research has
reached a geometric formulation which is completely unique and has formed a breakthrough to
accomplish the planned goal and beyond. Scalable design methods and an _observer-based output
feedback design method iIn the presence of measurement noise have been given global guarantees which
had not been achieved in the research field.
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