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Nonlinear Control with Magnitude and Rate Constraints
ol g F', 0l F A%, 0ol F B
Jung-Kook Lee®, Keum-Won Lee", Jun-Mo Lee”

(=] ot
o323 = 9 H]"*ﬁ"é% Zte= v gErleE Zte 23U 9] FeHd (aeroelastic) AlZ=®el] g Ao
5 Ze] 2 actuator TE7|0E7 A7, 5}% L YAz E A=
e okly ﬂ] o] 73T°1] ZTZ}"‘] digt del & & A&t sld @tk 94 backsteppingol 712§ &
3 Azel digt FHANIE Foste, dejF A ME B FHLAANE
3}04 Lyapunov?;}—’?—% =9lstx, <A deed we J§4E FEIG AEHIAE T

Abstract

This paper deals with a controller design for a 2 dimensional aeroelatic model which has unknown parameters
including polynomial type nonlinearity. Actually in case of state and acuator signal having magnitude, rate and
bandwidth limitations, the controller can’t be implemented and so in each case, a filter is used for implementation..
First, error signals are defined upon the backstepping theory, and tracking error signals are also defined due to
command signal and filter signals and then compensated tracking error signals are defined. Lastly, a Lyapunov
function is defined for the stabilization and from this method, an adaptive law is derived. Simulations are done for the
demonstrtion of the effectiveness of the algorithms.

Keywords : aeroelastic model, filter, backstepping control, tracking error, Lyapunov function, adaptive law
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