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Abstract: A robust adaptive backstepping control scheme is proposed, aiming at the attitude system of
near space vehicle with compound disturbances, which needs the good control performance and the
strong robustness in the flight. Firstly, an algorithm of disturbance approximation is presented for im-
proving the accuracy of disturbance approximation. Secondly, a rapid-convergent nonlinear differentiator
is proposed for avoiding differential expansion problem in the procedure of the backstepping design and is
used to rapidly estimate the differential of the desired angular rate. Then, the design of compound con-
troller is given through the algorithm of disturbance approximation, the rapid-convergent nonlinear dif-
ferentiator and the backstepping method, in which the robust terms can offset the impact of the approxi-
mation errors. The closed-loop stability is proved by input and output bounded theory. Finally, the sim-
ulation results show the good tracking control performance of the proposed scheme.
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