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Adaptive control of a class of periodically time-varying nonlinear
systems with input backlash
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Abstract: An adaptive controller is designed for a class of periodically time-varying systems with input backlash, when
the periodical uncertainties can be parameterized. The unknown periodical parameters are expanded into a Fourier series;
the coefficients of which and the unknown parameters of the backlash dynamics are estimated by using differential adaptive
algorithms. A robust method is applied to eliminate the influences of truncation errors and bounded errors in the backlash
model on the system performance. The sign function is replaced by the hyperbolic function to ensure the differentiability
for the controller and to avoid the chattering. The introduction of A functions ensures the boundedness for the parameter
estimates and the asymptotical convergence for the desired trajectory. The theoretical analysis and the numerical experiment
show that all the signals in the closed-loop system remain bounded.
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3 A% vk A AR P 43 A (Controller de-

sign and stability analysis)
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