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Online adaptive inverse control for a class of

complex time-varying systems based on combination filtering algorithm
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Abstract: For a class of complex systems with time-varying structure and parameters, an online adaptive inverse control
method based on combination filtering algorithm is proposed. This method simultaneously considers the time-varying
characteristics of the structure and parameters, and presents an online tracking control mechanism for complex dynamic
systems. Meanwhile, a novel combination Volterra kernel method is proposed for dealing with the nonlinear time-varying
characteristics, which reduces the computational complexity and provides for nonlinear systems with a better dynamic
online tracking control mechanism than the original algorithm. Furthermore, the simulation analysis shows that, for this
type of complex time-varying systems, the adaptive inverse control method based on online combination filters can achieve
the online modeling of unknown plants fast and effectively.
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(The combination adaptive filters for time-

varying system identification)
2.1 BRE BN 38 3% 75 (Combination adaptive

filtering algorithm)

Y5 [ 3 I i SRV 1 SR AR ) L T SR 51,
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Ik UE P (convex combination of adaptive filtering)
FEEB LR AN 5 20 A Bk A E 3 (affine combination
of adaptive filtering)57 yA 10121 X PRl B yL B
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Fig. 1 The structure of CLMS algorithm
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Fig. 2 The structure of DT-CLMS algorithm
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ing algorithm with Volterra kernels)
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Fig. 3 The structure of DK-CVF algorithm
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y(n) =yi(n) + ya(n) =
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M HFDK-CVFA L IPERE S 523, BT 4leF i W
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p=1,2,---,P i=12.
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PG S HIE £ S EIC G BB 28 AT ], B A
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online combination filters)
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Fig. 4 X-filtering online adaptive inverse control system
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4 {5 E 43 ¥r(Simulation analysis)
4.1 2P A8 & 45 45 E 43 HT(Simulation analysis
of the linear time-varying systems)

AT EDT-CLMS S AR 4 M 2 Rl 1 Y 30 42 1]
RGP TERE, BUDUN A R G 220y TR T

y(n+1)=p(n)y(n) + 1.25u(n) +
q(n)u(n —1). (17)
BB, n A RAFEI [ (R 0.1s), p(n), q(n) 735l
HAFHERIAH FUN 24 LS HOR R )50
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RSN 8T RS, L2 TN
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Fig. 5 The output curves of online inverse control for linear

time-varying system
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sis of the nonlinear time-varying systems)
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Fig. 6 The output curves of online inverse control for

nonlinear time-varying system
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(Simulation analysis of the systems with both
structure and parameters of time-varying char-
acteristics)
NG SRR S HE I AR, RS R RE Y
T BRI Ben = 20000, INAZ RS 450 K A AR
A, U AR AR

yn+1)=p(n)y(n)—0.8u(n)+
g(n)u(n—1), 0<n <200,
y(n+1)=pn)ym)—un-1)+
r(n)u(n—2), 200 < n < 500,
(28)
Horpr:
p(n) = 0.7sin(7mn/50),
q(n) = (1 -=n)/(100+n) +0.7, (29)

r(n) = sin 0.05n + (1 —n)/(100 + n).
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Fig. 7 The output curves of online inverse control for
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time-varying system
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