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Adaptive safe tracking control of nonlinear systems based on a secure
boundary protection method

LI Xiao-hua', ZOU Song-nan

(School of Electrons and Information Engineering, University of Science and Technology Liaoning, Anshan 114051,
China)

Abstract: To address the safe tracking problem of systems caused by the conflict between desired trajectory and sudden
changes of actual output constraints, an adaptive safe tracking control strategy is proposed in this paper for a class of
uncertain nonlinear systems with unknown control direction, unmodeled dynamics and time delay. A secure boundary
protection method (SBPM) is proposed based on a new prescribed finite-time performance function (PFTPF). The SBPM
can automatically construct two adaptively adjusted secure boundaries to ensure that the system satisfies both the secure
boundary constraints and the control performance specified by PFTPF. In this method, a bidirectional filtering smoothing
mechanism (BFSM) is proposed, which significantly suppresses the large jitter of the control input.
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ai(|z]) <V (z) < ax(]z]), 3)
a‘giZ)q(Z’x) < —coV(J2]) + po(|z]) +do. (4)
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Kaown(t) < x1(t) < kyp(t), t > 0. (19)

Fo: g (8) ~ Kdown () R HHEEL T, 52 SUH
kup(t) = ya(t) + ¢(1), (20)
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Forp g, R— AN ERHL IR 2 E SN Hrp
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Horb G SEVEI . HEAT AR AR B i 1 )
dy = ~(¢p12 07 (2D1))", € = 0.278 5e.
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