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Design of A Hyperbolic-Sine-Based Nonlinear Tracking Differentiator

BU Xiangwei, WU Xiaoyan, ZHANG Rui, ZHU Fujing

(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: A new hyperbolic-sine-based nonlinear tracking differentiator (HNTD) is presented to
improve the performance of traditional tracking differentiators that are complicated, difficult to
regulate parameters, and hard to restrain noises. The tracking function of HNTD is constructed
by introducing a terminal attractor function and a hyperbolic sine function, and its global uniform
asymptotical stability is proved. Then, the parameter regulating principle is obtained by
analyzing the effects of parameters changes on frequency domain characteristics. The use of the
hyperbolic sine function ensures the convergence speed of HNTD’s states and eliminates
chattering near the trimmed point. An excellent noise constraint performance is achieved by using
the terminal attractor function. Simulation results show that the parameters of HNTD are easy to
regulate, and the performance of HNTD 1is better than that of the traditional tracking
differentiators in tracking speed and filtering.
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