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Performance-driven Control Approach for Uncertain Nonlinear Systems

Based on Positive System Analysis

GUO Zong-Yi' HAN Yong-Lin' GUO Jian-Guo' HU Guan-Jie'

Abstract A performance-driven control (PDC) approach with guaranteeing prescribed performance for a class of
uncertain nonlinear systems is proposed. Different from the idea of nonlinear transformation of the ratio of the er-
ror to the boundary performance function in the traditional prescribed performance control (PPC) method, the pa-
per introduces the theory of positive system analysis based on Metzler matrix and combines it with the switching
control technique based on the idea of guaranteeing that the state quantities and the upper and lower boundaries
are always nonnegative to ensure that the system state is always within the preset performance function. Con-
sequently, the stability of the closed-loop system depends on the selected performance boundary function, which res-
ults in a unified framework. The design procedure, stability analysis and discussion for a class of uncertain nonlin-
ear systems are provided in the paper, and numerical simulations verify the effectiveness of the proposed method.
Key words Uncertain nonlinear systems, prescribed performance, performance-driven control (PDC), stability,
Metzler matrix
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