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摘要：In this talk we present a nonlinear output tracking control technique called 
trajectory linearization control (TLC). The TLC method is based on Lyapunov's notion of 
stability of a nominal trajectory, where a nominal control is applied in an open-loop 
fashion to put the system output in the vicinity of the commanded nominal trajectory, and 
a closed-loop tracking error regulator is designed to stabilize the time-varying tracking 
error dynamics by linearization along the nominal trajectory. The method is applicable to 
nonminimum phase nonlinear plants, and has distinct advantages over many other 
nonlinear control methods. As an example, complete design of a TLC tracking controller 
and trajectory linearization observer (TLO) will be presented for an unstable, 
nonminimum phase, stiff nonlinear plant with fast tracking trajectories. The nominal 
control is computed by nonlinear pseudo-inverse using nonlinear coordinate 
transformation and back-stepping stabilization, and trajectory stabilization is achieved 
using linear time-varying (LTV) PD-eigenstructure assignment. Robustness of the TLC-
TLO system to regular and singular perturbations will also be discussed. Simulation case 
studies show that significant improvement in tracking performance, robustness and 
disturbance rejection over the classical (prior to 1995) and modern (since 1995) gain 
scheduled controllers can be achieved using rational combinations of nonlinear and LTV 
control techniques. The TLC method has been applied to the ascent and entry flight 
controller design for Reusable Launch Vehicle, hypersonic vehicle longitudinal flight 
control, 6DOF flight control of a Vertical Take-Off and Landing (VTOL) aircraft, a 
mobile robot with omni-directional wheels, and active control of vortex flow over a delta-
wing. These applications will be discussed in an accompanying talk. 
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