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Abstract

The purpose of this paper is to show how to use nonlinear control techniques and adaptive
control to design attitude control algorithms for catellites. Basically the satellite is modelled as a
rigid body: it has as control devices three reaction wheels, one for each axis: and the purpose of
the controller is to align the satellite with the orbital reference frame. The satellite is subjected
to the gravitational torque and a disturbance torque {e.g.. a drag torque or a radiation torque}.
whose model is known. except for some parameters. Conditions for equilibrium under these
circunstances are discussed and some possibilities for the satellite alignment are presented with
their advantages and drawbacks.

The controller is designed by suggesting a Liapunov function. constructed by making use
of physical and mathematical considerations. and imposing conditions for stability. The same
procedure can be applied to {ake into consideration the Jack of knowledge about some satellite
dvnamical parameters and or about the disturbance model. The algorithms so obtained are
robust and can also be extended to satellites with flexible parts.
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estudar a evolucio das frequéncias basicas nas zonas de movimento fortemente cadtico, por
eXemp o, nas zonas de superposicdo de virias ressonancias secunddrias. Este ¢ chamado
"wavelet analysis” (Bendjoya and Slezak, 1993). Durante a evolugéo de um sistema dindmico

na regiao critica do espaco de fase, varios tipos de movimento podem acontecer. O interesse

de vida infinito, i.e. sinajs estacionarios, cujas frequéncias e amplitudes no dependem do
tempo (Michtchenko, 1993). No caso contrario, o espectro de poténcia apresenta apénas
uma banda de linhas indefinidas (Michtchenko e Ferraz-Mello, 1994). A principal vantagem
do "wavelet analysis” é a capacidade de dar informacdo exata sobre todas as frequéncias
contidas num sinal, independente dos seys tempos de vida, Também, o "wavelet analysis”
da informacao sobre os tempos em que essas frequéncias aparecem ou desaparecem e a sua
evolugdo com o tempo. A adaptagdo de técnica de "wavelet analysis” para estudos das

regides cadticas, apresenta os resultados interessantes.
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