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Abstract: Input saturation is frequently encountered in practical systems, and many existing control methods require
the system to be affine-in-control. In this paper, a singular perturbation theory based nonlinear dynamic inversion method is
proposed for a class of nonaffine pure-feedback nonlinear systems with input saturation. Firstly, a fast dynamic subsystem
is constructed to transform the nonaffine nonlinear system into a linear system in the affined form to apply the existing
control algorithms in the slow time-scale. In order to eliminate the influence of input saturation, an intermediate subsystem
is established to approximate and compensate the difference between the desired and saturated inputs. The provided control
method is independent of the inherent time-scale character of the original system and ensures that the closed-loop system
tracks the desired trajectory exponentially. The presented scheme has good expansibility, and a large number of control
schemes can be combined according to the actual requirements. Simulation results are provided by comparison with
dynamic surface control and traditional approximate dynamic inversion to validate the effectiveness of the proposed control
method.
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