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A Study on the Design of the Optimal Nonlinear Controller
for Single State Feedback

Y.G.Ro¥ K.R. Cho** I.G. Lee***

ABSTRACT

For feedback control of a linear dynamic system the optimum linear st-
ate regulator (OLSR) can be implemented only if all states are available
for feedback, This work demonstrates that when only the output state is
available for feedback, a nonlinear controllers can give improved per -
formance over that obtained by a proportional controller,

This paper found the optimal control law by dynamic programming and
principles of optimality, This, performances of both proportional and
nonlinear controllers are compared with performance of optimum linear

state regulator.
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Fig.1 The Configuration of System
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0.47 1.36141 2.26 8.05463
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L.
X,(0)=-1.0 X,(0) =-0.5
, X,(0) = 0.0 X,(0) =-1.0
N E F PI E F PI
1| 100 1.55 10. 26379 1.00 2.53 9. 36132
, | 050 0.43 0.20 0.09 0. 01748
1.00 2.22 9. 36715 0.80 2. 54 ‘
0.333 0.20 0. 20 0. 09
3| 0667 1.05 9.12327 0.30 0. 26 8. 33354
‘ 1. 000 2.48 0. 80 2. 04
0.25 0.13 0.10 0. 04
) . .20 .
g O 0.59 8. 99753 0.2 0.16 7. 92152
0.75 1.39 0. 40 0. 56
1.00 2.39 0. 80 2.68
0.20 0.23 0.10 0. 04
0. 40 0.43 0. 20 0.16
50 0.60 0. 96 £. 95829 0. 30 0.38 7. 84581
0. 80 2.07 0. 40 0.72
1.00 2. 46 0.80 2.91
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v 8 8

2= AHE A3 F3ted OLSRE
o] Dynamic Programming e
g3 AEHoldeE oSy FE HAES

Ad & Ue

At

AA vlHA 7R vAdY A7E HA
3t Aol A%E W AAAY + UeE
@gkeh. =3 vy Holr) FAME e

gol dE4s

Aol Ao AHE &

o9& 4+ sich

=# Gay’t #-4% Simple Gradient Meth
odE ©]4-3} Algorithm®c} Dynamic Progra
mminge| €J3}F Algorithmo| © &3}Ao]a}=
AMAE gkt

AR T2 A R Fad AsA
T el e +E Utk

s Ao 2r)xe] gelxw



3

&}A]

oY)

@)

e Z#7h Jeoh

AR HUiA Y A YA

2 £ X K

Z. V., “Optimal Linear
Regulators with Incomplete State
Feedback”,
Automatic Control,
296 - 299.
Hsia, T. C.,
Incomplete State Feedback Control
System Design”, IEEE Transactions on
Automatic Control, June 1972. pp.

Rekasius,

IEEE Transactions on
June 1966. pp.

“An Approach for

o] =M dF
A A

92

24, WAL wLYAIANE AANE
Ae A% AFH & AA7 & Aol

383 - 389.

(3) Gay, T.A. “Constrained Optimal
Nonlinear Regulators for Single State
Feedback”,
Dynamic Systems, and control, Sep-
tember 1974. pp. 283-286

(4) Y. Takahashi, M. J. Rabins, “Control
and Dynamic Systems”,
Addison - Wesley, 1972.

ASME Transactions on



