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The RBF neural network robust adaptive control of
a free-floating space robot
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Abstract ; The trajectory tracking of a class of free-floating space robot manipulators with parameter and non-param-
eter uncertainties was considered. An adaptive robust compensation control algorithm was proposed based on an
RBF neural network. Neural networks are used for adaptive learning and compensating the unknown system for pa-
rameter uncertainties. The approaching error was eliminated by a sliding controller. The neural network weight a-
daptive correction laws were obtained based on the Lyapunov analysis approach, which can ensure the convergence
of the algorithm. Non-parameter uncertainties were estimated and compensated in real time by a robust controller.
The unknown upper bound was shown not to need priori knowledge. This control scheme is easy to use in engineer-
ing by introducing a PD feedback and designing a robustness controller in which the neural network is dynamically
compensated based on the stability of the whole closed loop system. It was proven that the controller can guarantee
the asymptotic convergence of tracking errors, good robustness, and the stability of a closed-loop system. The simu-
lation results show that the presented method is effective.
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Table 1 Parameters of 2-DOF space manipulator

B8 A e 214 {E/m
m, 420 kg a, 0.85
m, 20 kg a, 0.60
m, 16 kg by 0.40
I, 78 kg - m’ b, 0.55
I 1.5 kg - m? b, 0.50
I, 0.9 kg - m’

ST A

d =[q,q0.8sin¢ ¢,q,0.8sin¢]".
2 RV HUARE P ST BB B
q,; = sin 0.2¢,q,; = cos 0.2z,
i HBHON €1 =0.6,m =15, A = diag(5,5) ,y, =8,
¥, =0.6,K, =diag(10,10) ,K, = diag(12,12).
R B AR B W6 RA 4 BB
q:(0) =0,9,(0) =0,q,(0) =¢,(0) =0.
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Fig.2 Unknow model and its neural network approach
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Fig.3 Control torque of space robot
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