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Abstract: In thispaper, a snall satellite fine attitude control system is analyzed and designed. This attitude
ocontrol systan consistsof 3 orthogonal reactionw heels, whose low -geed friction disturbs snall satellites at-
titude pointing accuracy and stabilization- A mathematical model of the low -geed friction used in smulation
is presented in this paper, and a variable-structure attitude controller is designed to suppress this distur-
bance. Independent of the friction model, the variable-structure controller avoids the difficulty to get an accu-
racy model, and ismore robust. Furthemore, comparedw ith PD controller, it relves the disturbance of
the low -geed friction to attitude, and greatly mproves snall satellites attitude pointing accuracy and stabili-
ty- Finally, the smulation resultsprove that the variable-structure controller can provide the pointing accu-
racy of 0.3° and the stability of 0.001°/s.
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