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Attitude Control of Nonlinear Flexible Structure Based on Inversion

Algorithm of Extended Kalman Filter of High-Order Neural Networks
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Abstract; According to the attitude control of nonliﬁear flexible structure, a high-order RBF neural network is presented
in this paper which combines high-order neural network and Radial basis function network (RBFN). The high-order RBEN is
used for dynamical identification of nonlinear flexible structure and for the design of control scheme based on inverse algorithm
of extended Kalman filter (EKF). The modeling error can be compensated by a simple but efficient method that avoids the
occurrence of divergence in the inverse algorithm, and the comparison of results is presented between modeling error compensa-
tion and no modeling error compensation. According to the simulation, it is explicit that this method is of these characters such
as fast convergence and simple algorithm.
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1 3|E (Introduction)

KA BE 254 (40 TLE 9 K FRILAR ) & 24
SHIERGE, FHNEN LRI RSH
AHENE, DA R =3 2 AR A B AR Rt . A S xt
RS WIEREREE, U RS RSN A, R
SR 15 SR BN 4 , 32 S AUE S, 4
T M 4K £ 2% EAUE, D RAUEHTE
RRMMEN RS HRED FRATHET M
EA R B ST R R M 2 R B PR R I b R R
IR B R AN RS TR A4
55— B R LR BRI R 54 1 T 0L o 2 ) 45 4
BARGE Mo LRTRETHENEEE KT B
FREUWHBMBEE, HEEHBOE L. R, 4
X S B RRIR 22 IR T — AR R B R 3
THRIT BB ELRIME T I, 4 B T REIEEH
R TSR

AXF 1998 4E1 A 14 BB . 1998 4E 9 H 8 H BB .

2 HTHHRRHE ML S (The neural net-

work model for identification)
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x(k+1) = f(x(k),u(k)). (1)
Hp x(k) € R™, u(k) € R™ 3518 k B2 RGEH
REmMBMBEHWARE. £(-) NRAHEL, AT
FA 22 o 45 SR 1850
2.1 W RBF #1£&R % (High order RBF neural net-
work)
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Fig. 1 Serioparallel identification model of high
order RBF neural network
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fi=g(0) = Doglv-gl). (3
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$.(d) = d*logd. (4)
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£(k+1) = g(v(k),c,0). (5)

it HiRZE e(k + 1) XN
e(k+1) =x(k+1) -2(k+1) =
Sx(k),u(k)) - g(v(k),c,0).
| (6)
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2.2 S RBF W% EKF % 5] & i% (EKF leaming
algorithm for high order RBF network)
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0k +1) = 6(k), (7)
d(k) = g(v(k),0(k),c) + w(k) =
£(k) + w(k). (8)
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Pi(k) = P(k -1) - K,(k)H,(k)P,(k - 1).
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3 S RBF #£M% EKF i# 5% (EKF in-
verse algorithm for high order RBF neural

network)
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Hie) = [3—Z]u=a<z_1> (18)
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4 BEHEIRZEHBI#MEZ (Compensation for model-
ing error)
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Fig. 2 The angle response of roll channel
—desired output, - - actual output
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5 {HELH(The simulation)
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A; = diag(15.51,19.92,9.78),
Dy = diag(0.01,0.01,0.01),

E; = diag(65.83,708.94,342.10),
B, = diag(145.00,11.20,84.00).
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Fig. 3 The angle velocity response of roll channel

—desired output, - - actual output
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Fig. 4 The angle error response of pitch channel
— @ without compensation of modeling error
----- @ with compensation of modeling error

6 &5t (Conclusion)
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Fig. 5 The angle velocity error response of pitch channel
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