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Fig. 1 The error response curves of forward and yaw angular velocities for USV
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Adaptive Tracking Control for Nonlinear Systems with Partially Unavailable States

LI Bobo', WANG Yinhe', PENG Yi', WANG Xiaoxi’

(1. School of Automation, Guangdong University of Technology, Guangzhou 510006 ;
2. Beijing Materials Handling Research Institute Co. s Ltd, Beijing 100007, China)
Abstract: Considering the adaptive tracking control for nonlinear system with partially unavailable states. Firstly, a new nonlinear
system mathematical model is proposed, which is consisted of available states subsystem and unavailable states subsystem. The two
subsystems are coupled with each other. Secondly, the unknown nonlinear functions and uncertain parameter are estimated. The
estimated information of unknown variables is obtained. Finally, the adaptive controller only is utilized by the available states and
other known bounded information. By the Lyapunov stability theory, it is proved that available states and unavailable states can
asymptotically track reference goals respectively, with the operation of adaptive controller synthesized. A simulation example is
given to verify the effectiveness of control method proposed. Compared with the controller designed based on the state observer, the
controller proposed by using only available states has the better control preference without introducing the state observer to estimate
unavailable states.

Keywords: nonlinear system; available states; unavailable states; adaptive tracking control
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