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Abstract: Tracking differentiator(TD) can produce continuous tracking signal and its differential signal from discon-
tinuous and noisy inputs. An arctangent-based TD is presented based on acceleration function analysis, and then its global
uniformly asymptotical stability is proved using Lyapunov’s direct method. Moreover, phase plane analysis is conducted
to show that the origin (0, 0) is a stable nodal point or a stable focus point. By these results, we propose the parameter
constraint conditions of the arctangent-based TD. The TD is simulated to track square wave input signals, giving three
conclusions: first, the tracking output and its differential signals are smooth and continuous; second, the filter performance

of the TD is satisfactory; third, the setting time of the response is short and the overshoot is small.
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