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Controller and observer design for a class of nonlinear systems

DONG Ya-li, LIU Jin-ying
(School of Science, Tianjin Polytechnic University, Tianjin 300160)

Abstract: This paper considers the full-state feedback control problem, the observer design problem and the output
feedback control problem for a class of nonlinear systems. First, a linear full-state feedback controller is designed and
a sufficient condition is derived, under which the exponential stabilization is achieved. Second, a nonlinear observer is
proposed and it is shown to be an exponentially stable observer. Furthermore, given that the sufficient conditions of
the controller and observer problem are satisfied, it is shown that the proposed controller with estimated state feedback
from the proposed observer will achieve the exponential stabilization. Finally, a simulation example is given to verify the

effectiveness of the obtained results.
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6 {i B2 (Simulation example)
AN VAR NI SECE S Sa Y IR AP Eith
{Idl + MgLsin g, + k(g1 — ¢2) =0,
JGp — k(qn — q2) = u,
I, J, qu, qofd 2 =2 BE T R ALK e By 5 e F
ffiks. %
1 = q1, Ta = q1, T3 = G2, T4 = qo,

IES N ZR /NS EIE i P WA
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. k MgL .
xQZ—Y(xl—xg)— 7 siny,
(25)
j,’32$4,
= (o) +
Try= Jl'l T3 JU
K255 H
& = Az + Bu+ Gvy(Hx),
o
[0 1 0 0]
k k
-—=— 0 =0
A= 1 I ’
0O 0 0 1
k k
- 0 —=0
L J J
0 0 T
0 _MgL -
B: 0 7G: I ’Qj: 2 s
0 T3
1 v
LT 0 :

HIEW M ARSI R A

& = Az + Bu+ Gy(Hx),
(26)
y=Cx
(1) R A U0 2 P i Y S B L ) L, e
0 1 0 0
. 19.5 0 19.5 0 |
0 0 0 1
| 48.6 0 48.6 0
[0 0
5_ 0 G- —3.33 |
0 0
| 21.6 0

H=[1000],C=[100 0],
~v(z) =sin 2z, z = Hz.

S, SR LVE D REMIER, Hhp(y, u) =
0.

e 5 56 UE B V1 B BBE2 B 63 B M VA 1 T,
HAv =7 =73 = 1. 3EI:

K, =[1.5804 —0.3443 —1.5324 0.4630],

L, =[10 —331 —22.359 —83.7262],

n=mn=3,¢=0.1
FEAFHRE A, Ag e Fesg 1, HAMF(12) M2 1) R
A E B3, HIER RGEQ6) V- i = 02 fREUR
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u=—-Kz/|B|* - K1,

Horpa g )= E M b v

73 il Riccatif VAT FE(10)(19) AT 14
5.2255 —1.4530 — 2.5945 0.0190

o {1.4530 2.1802  1.6808 0.4938
—2.5945  1.6808  5.4196 0.0898 |’
0.0190 —0.4938  0.0898 0.7392

15.6399 1.5417 11.9231 —1.8108
1.5417 3.5033  1.2730  0.9497
11.9231 1.2730  10.2828 — 1.9504
—1.8108 0.9497 —1.9504  1.4842
ZETHEE, SR i R BOUL I B 5 R Ay
K =10.4101 10.4529 1.9392 15.9659],
L =[3.6120 0.7258 —4.7024 —2.2373]".
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7 458 (Conclusion)
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