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New method of sliding-mode control for
higher order nonlinear system with mismatched uncertainties

PU Ming, WU Qing-xian, JJANG Chang-sheng, WANG Yu-fei
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu 210016, China)

Abstract: For higher order nonlinear system with mismatched uncertainties, we propose a new higher order sliding-
mode differentiator to obtain the arbitrary order estimates for the differential values of system states. The estimated value of
mismatched disturbance and its differentiations are obtained from the differences between estimated differential values with
proper orders of system states; the errors can be made arbitrary small. To avoid the singularity and chattering, we present
two sliding-mode controller schemes with robust control terms to improve the system robustness. The system stability is
proved by Lyapunov theorem. Compared with the existing methods, the proposed method has many advantages such as
the wide application range for affine nonlinear systems, high convergence rate, high control precision, small calculation
complexity, and low conservativeness, etc. Finally, simulation validates all conclusions.
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Fig. 1 Structure diagram of control scheme

2 ] A (Problem description)
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Fig. 2 simulation results

7 4518 (Conclusion)
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