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Differential flatness adaptive backstepping output feedback

control for a class of nonlinear systems
YU Zhan-dong, WANG Qing-chao
(School of Astronautics, Harbin Institute of Technology, Harbin Heilongjiang 150001, China)

Abstract: A novel adaptive backstepping output feedback control approach is presented for a class of strict-feedback non-
linear systems with uncertain parameters and unknown disturbances. In order to realize the output feedback control, the virtual
full-dimensions state observer is introduced in the design. Given the fact that the virtual controllers in backstepping procedure are
the functions of the parameter estimates and their higher derivatives, the differential flatness algorithm is used to expand the dy-
namics of original systems. In the stability analysis, based on the Lyapunov theory, some conditions are derived for global uniform
ultimate boundedness of systems, while the stable tracking error is provided. Finally, the simulation example is given to demon-
strate the feasibility and effectiveness of the proposed method.
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Fig.2 Result of system simulation
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