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A high-speed nonlinear discrete tracking-differentiator with
high precision

XIE Yun-de, LONG Zhi-qiang
(Engineering Research Center of Maglev, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: The penalty function employed in the time-optimal control design for a 2nd-order continuous-time system
is analyzed. A high-speed nonlinear discrete tracking-differentiator with high precision is presented, its performances of
signal filtration and signal differentiation are then briefly analyzed. The analysis shows that this tracking-differentiator
has excellent capabilities in signal tracking, noise rejection and differential-signal acquisition, with small phase-delay
and amplitude attenuation. Numerical simulation results are also given for validation. Experimental results confirm the

feasibility of the proposed method.
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