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Performance analysis and parameter selection for finite-time control

JIANG Bo-yan', DU Wen-hao', LI Chuan-jiang®!, YAO Wen-qing*

(1. School of Electrical and Information Engineering, Changzhou Institute of Technology, Changzhou 213032, China;
2. Schoo of Astronautics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Compared with the traditional linear control method without a power function, a finite-time controller (FTC)
can achieve better control performance due to its exponential parameter. In this paper, we comprehensively compare the
performance of the FTC and linear controller (LC) both qualitatively and quantitatively, for a first-order system. We have
derived a total of 11 relevant theorems that focus on the selection of control parameters for the FTC to achieve superior
control performance compared to the LC. The specific content is that a series of evaluation indicators are set for both
the nominal system and the disturbed system to reflect their control performance. These indicators include the maximum
control amplitude, energy consumption, convergence speed, steady-state accuracy, and anti-disturbance capability. Based
on the given LC, the FTC parameters corresponding to each indicator are calculated. It has been proven that there is an
optimal parameter range that can enhance the control performance of the FTC while still satisfying the constraints of the
evaluation indicators. In addition, it is also important to demonstrate that, under the same evaluation index constraint,
there is no LC with better performance than the FTC. The significance of the research is to provide theoretical support
for improving the control performance of the FTC, and to establish a theoretical basis for selecting FTC parameters.
Keywords: finite-time control; non-smooth control; linear control; performance comparison; parameter selection
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0.5axg — 0.5azje 2.
HE—20, AT LG Moo WO B g THAE I BE R
By = 05022 — 0.5022. ©)
FTC Bl ()74 FE 0 e
B, = fot us(2(t))2dt = fot 8227 (t)dt =

B g = B gy — 1 - )yt

14+p 1+0p
¢ < |$0|17p;
B(1—p)
1-p
B ppoie, ¢ ATl
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