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Abstract A new strategy for thd synthesis of nonlinear systems was proposed The differential equation
model of the plant was not needed. First, the estimation of nonlinear transfer functions of the plant was

obtained. Then afeeddorward compensator was constructed by using a nonlinear compensating algorithm,

w hich made the composite system worked rat her like a linear system, sothat it can be easily controlled by
moreeffective than the regular adaptive control methods for nonlinear systems

using common control methods for linear systems. Simulation results show that the proposed method is

nonlinear control systems, frequency domain methods, inverse systems

[5]
Volterra
Volterra (CFRF)
[1J 2 2
L2 ,
o . [3]
2) 5
[4]
* 1999 - 07-" 19

15000 02 14

Volterra

B

Volterra



546 # #l 5 VS x 2000 &£
2 JEZME R G B s kM i 2 (@) =

1 ,C
P P P:U Y
v(r) u(4) W
Ahfzy
1
Lol s Volterra

v = Ay), uww= Hu(1)
po(w, @, ,w)= FplT, & ,T))
Cc , c:V -
U, Volterra

W@ = Sud

u(“)—

w w)v(w- w - - w) x

I_Ju(a))dw n N (3)
w(w = FT(0)

a(w, @, ,w)= Fle(T,B ,T))

Q= PoC:V oY

Ar —
¥ \L) = ;» Vn((k)
=

pA]((u+ ag)cz(ag,(u) +
p2(w, w)cr(w)c( w)
q(w w,w) =
pir(w+ w+ w)e(w, w,w) +

L[p2(w1,(0. + w)e(w)e W, w) +

3!

A

pa2(e+ ws,
p2 + w, w

1((11)02(0'[\2, w) +
2w, w) (W) +

pw+ w, @

)¢
)¢

pe(w, w+ w)ex(w, w)e(w) +
)ei(w)e2(w, w) +
)c

R\z((u, W+ w
p3(w, @, w)ci(wW)ci(w)ci(w)

() er(w, w)] +

~

,(x),) =

~

Cn( (U,

qn(w,m,
pr(w +
pn(UJ, , U

+ W) , ) + +

a(w = 1 )
(W, ) = > p2(@, W)

A pr(w+ wr)

(W, w, w) =

- {3+[p2((u,(u+ w) 2w, W) +
p:((u+ w, w)c2(w, W) +

pAw+ w,w)er(w, w) +

AW, W+ w)e(w, w) +

AW+ w, w)e(w, w) +
P
(

T T

w, W + ws)cz((u w) | +

w, W, (Dﬂ)}/pl((ﬂ+ W+ )



F15 4% £ 5H

BRI R B RG A HTHE R G AR 547

Cn(w, (Lk, ,(UL) =
-4 + ps(0, w,

pir(w+ w+

3 MR EIANIE

3 (), W), c3(w, ud, 0)

2
1)
. 2) FFT
{r(0)};
)
p2, w),p3(w, w, w)
[10]), .
1) IFFT

(b, 82), c3(t1, b2, 13) 5

2)

{u(n) ). {y(0)};

cz(tl, tz) , c3(t1, 12, t3)

W)

r

y(k) — 1.2y(k—= 1) + 0.35y(k - 2) =
u(k=2) + 0. lu(k - 2)>= 0.0lu(k- 2)°

(7)
1)
[8 [9]
GFRF, 3 7
’ [11]
4
y(k) = y(k= 1) + 0.5(k- 2) =
0.5u(k - 2) (8
P 5 (
1. 4%)
o 1k LA | HB ML
/ TR SIE
A AR AR I BN
| E sl Mz 3 %
4

5
2)
(8) 6
7. 2%)
5 6 ,
5 4 w

Volterra



548 = & 5

* 2000 £

4
P
. ..
™ r
> OJVVHJ&M/\/MMAA/
—2 ! X ]
—4
0 50 100 150 200
p
6
GFRF L2l
,1991
5 B . (04

,1998, 24(4):463 468
A Isidori. Nonlinear control systems. 3rd Ed. New

York: Springer-Verlag, 1995

6

10

11

12

, 1998,13(3): 193 199
,1998,13(3):212 217
Wilson J Rugh. Nonlinear system theory The

Volterra/ Wiener approach. Beltimore: Johns Hopkins

University Press, 1981. 34 37

Martin Schetzen. Theory of p thorder inverses of
systems. IEEE Trans

Systems, 1976, 23(5):285 291

nonlinear on Circuits and
Han Chongzhao, Wang Liqi> Tang Xiaoquan et al .
Identification of nonparametric GFRF model for a class

, 1999,

of nonlinear dynamic systems.
16(6): 816 819
,1999,33(3):19 22

S W Nam, EJ Powers. On the linearization of Volterra
nonlinear systems using third-order inverses in the
digital frequencydomain. IEEE Int Symp on Circuits
and Systems, 1990, 11:407 410
ID

,1990. 129 149
T simbinos J, Kenneth K V. Computational complexity
of Volterra based compensators. Electronics Letters,

1996, 32(9): 852 854

,1943 1981

,1973 1997

(8% 530 W)
Bynes C 1, Isidori A, Willems J C. Passivity, feedback
equivalence and the global stabilization of minimum
phase nonlinear systems. IEEE Trans on Autom Contr,
1991,36( 11): 1228 1240

Hill David, Moylan D. The stability of nonlinear
dissipative systems. IEEE Trans on Autom Contr,
1976, Qct:708 711

Isidori A, Kang W. H* control via measurem ent
feedback for general nonlinear systems. IEEE Trans

on Autom Contr, 1995, 40:223 226
Boyd S, Ghaoui L E, Feron E e al. Linear matrix

inequalities in system and control theory. Philadelphia:

SIAM, 1994

,1973
,LMI
,1933

,1968



