517 & £ 35 g f;b /”S % j:ﬁ Vol. 17, No. 3

1991 £ 5 H ACTA AUTOMATICA SINICA May, 1991

T,  —
i e r

-

L e th R iRk RECERRET &
SR REX A &

(B REBHIBRFERFIRIER)

7 - 3

AR T HEE s Bl R R A B B RV AT, SRR IR 5t P oy 48 B D5 IR 1 55 28Uk
JERME M E R, HATAREAIREBREE. AER TFHENRERRNERARA, HE
A REL, BRI IELE AR TR RN, AR5 E R rf W RO,

*%ﬁ: ﬁ}ﬁ 5%”& H :%Eflﬁfﬁ%-

—, 5 =

% 47 5 , Y H I bR S B8 M 25 2 B R e B0 PEIBRIGHAEE 45 4 i 28 B, s U RIS A
REME, ~AZBRASEEORE, SABEABRENTD LEEAERDH
Wl BRI B T A I e T O AR (LR Tt R s B i, P
LA 8 2 8 5 L IS A A 4 R B 0 T — 28
B,

SO R PR V807 b S B A AR AL, B % R

x = Ax -+ Bu,

{yECL (1)
itfe (4,B,C),Hth x€ R*,uec R",ye R',ml>n, 5% A,B,C AEJAHHIHE
HaRg , Bk B H R it

u= Ky + @, (2)

Hrh Ge R™ HBZEA,KAhmX | BH a5, (EWRES H— 4+ BKC {4
MRS A0, B PFISR AR G52 MM S ZE P T PR e OB

ek L 2R e TR PR RTT B , RSO IR R R Q) B RS K, 52
B RAE RS, R BT R — R S A BIE R B .

- AR i RO PR AR A TR

VTR AL B A B AR E S TN o(s) 4

AT 1989 45 B 8 HIKE.




346

=t M

cp(A—P-BKC)—-Za(A-I-BKC) = 0,

fé%ﬁﬁfj‘ﬁiﬁ(ﬁl)ﬁﬁﬁmfﬁm?
g (4,B,C) REEEEN
IR
mrg (4,B) &
A4 (4,Br) BB,
B, BAR4% (4,B,C) BBIBEM, ;

2 7k, 23
5|38 11,
dETE: 4 4 BKC

5|38 2%,

WEEE

r, &l

¢(A4 + BKC)§ =0, Kt §= Br,r %JIL Eizzfﬁﬁfﬂmé” ETHE.
k., HEEZE LK., Sxot, s
p(A + BKC)E = 2 a;(A+ BKCYE=0, (5)
K e, =1, % (4 + BKC) f:i;@-—/“*nWFﬁEg e ¢ =0, H
#(A + BKC) = Z (4 + BKC) =0, (6)
LH g, =1, JFN(6)HF §,#—~'-Tu(5)a‘ﬁﬁ, ]
2 (a; — a;,)(A + BKC)E =0, (7)
NARG (4,B,C) REIBHEN, AN RS (4 + BKC,B,C) #e#8eM, H51HE 1, (4
+ BKC) JLFEETEAR., B53E 2, L ER r.é§ = Br H5(4 + BKC,E)ﬁE
2., HAR% (4 + BKC,E) Bk, §,(4 + BKC)E,--+,(A4 -+ BKC)* '§ 48
‘EEL_U., } X (7)5 :
¢; =a;, (1=0,1,---,m—1),
Rl @(s) = @(s), IFRI (4 + BKC) = 0. 1k B
FREBERMBK OESEFETHYMESE, LA » M ENIERE S RA,
A HLEZRIERBXRRBNE BHEE. &id
K = [}(H] = [k19k23 ‘ 9kI]9
h = [kn:/(zu T :l(mul(ua ° ‘:}(mz]ra
F(k) = (A + BKC)¢,=0,
N A EERE b 7 I ERA R RS
= = n ﬁ:
i pa-n_ [ dF\™! =Y .
bl) = BG—D (dk) F(RGD); (8)

IS

ml > n I,

=E—,ia, = 1,

E1E,

(P(F) = Z a£5£9
i=0

)

£ F ik 17 %5

(3)

HIL3E - BUE IR TR M H = 4 + BKC

(4)

F‘)Tr E"J*&Jfﬁa%‘
iR K, S

i, WEHIRRE LY
B JLEX B B B %

11
BRI

H A+ BKC Z15ILHY,

N
HE

2 1EHY » B

A VAR A4 JLF XY m 4

2, (4 + BKC) =0 WRDBERER




3 A PR AR % . Sl BB S PR B R BUE )7 B 347

oo (S48 (G rwen.

F EAR () RARE § IERE,dF/dk 25 n X ml $ 380,

=, I B JF A

1 SR
T RIMBRTHOR dF/dk W78, RERBROHR (9) KRR MEER%
. T

B = [bnbza"'abm]: CT = [clﬂcz')' ) '9c!]:
W H= A4 + BKC X KWITE k. BFEA4

dH _ 5 dK . _p or
dk.,  dki, o
% L HE= 3 4,G— DHb,, (10)
B d,(i— 1) AFRE, B TRENX
d,(i) = C/HE = C;(4+ BKC)E, (11)
NG|
dd’; (k) f 2,(i)Hb,, (12)
Hrh 4,(1) B, B TREX:
d,(1) = 25 aiind, (0. (13)
B, F(R) X KBERE » FIFEA
dF (k) < 5 N
Y jZ___{})dp(r)HB, (14)
M
dF(k) dF(k) dF(k)  dF(k)
[ > 4k, ° 4k ] (15)

%ﬂﬁbsﬁﬁﬁﬁ/ﬁ%ﬂﬁé%ﬁ% K, ;T—:“,ﬁﬂﬁ_.f FARC)BAN)ZETIEN, KHWEFHERIR
TR &,

2. B 15 2 P

&R (4,8,C), &

?

0 1 0 O
1 1 0 O
A =
—1 0 0 0O
0

o O Q
o = OO

0
0
1

0 1
- [1
B=1s o "¢ 7|0
0 0 0 0 1 )

SRR GBI, HrE R ERNARRSEN —0.5,—1,—3, —4, BIFIAFIES 04




348

=)

1€

o

i

#5N(9)ERAE

77 RZ IR ft

j F r

¥ r=[1,

' r gL

p(s) = s* + 8.55° + 23s* + 21.5s + 6,

21753

‘|

B (e PH3A R L AL

1R

5 K B #1495 BE 24

Ko— |

—36.6550

3.7525

30
—9

40
5

31.2484
—3.1550

TR BRI,

130
—15

—13.25251°

I

129.3598-

., REBE K S5

Al

M

H TR

»
..‘i
= K

{/

R EMMIE T RESTEGS). SRR

g(k) = §"¢" (A4 + BKC)p(4 + BKC)E

= r"B?p"(A + BKC)@p(A + BKC)Br,
EERE. B ¢(kR) &

C Ry m 4

(16) M EN(5)BINH, i

VLK

Xt EF3TH
eRIESEIRS

UARG (4,B,C) BEISEEM, E
A () FEEFE—TIEZENm4:

RAHLER
‘D‘EE’J???%X

| &=
7N

PR

A RERARE

22 K HY 45
=33

(% K 5

peililils s milly

==

1o

4, {H H
LB/,

PBEARSZ,BBEE

itkE K,

IR R
s T AR a5 s

1+

ﬁ_ﬁi%ﬂu
‘mﬁﬁﬁﬁm%ﬁ,
AR YEgETE

¥U%‘ix€€%ﬁ{?¥ﬁi&d\f , NI T R FE

(16)
PR E I\

R L,F g(kR) =

HEEREER TR e(k)

S5 BIH

)

1.+

2

HumaH
g(k,) = 18289323.5,

2% AR FERT 5 28
5 BBk AL, I
IR WA TE , FAKEKE
RAZME

7L

-

W

A BEIRIE LS

=

2B ) BR 5
ﬁﬂﬁ’]ﬁéﬁ,ﬁ_
- RETR IR E

0,

e K LIRS R ER, g(R) =0, B/
SR — PR A 5 B L, BB R LR B SR
TRENFSBE M.

By R B,

FEPSES S

54k
g(k) = 0.0006265,

&

ﬁl—m’j %ﬂ Kes H Eﬁﬂnﬁ

:RRTEARE 0 AU

(55

ml=n I, ME

o
i

e
L IE

T2 BRI RE ) BBARFE 2 IR
AR r ARG SUIREE Ko, AT RAERSN(8)EE(9)
AR A B E , BUAR(L6)TE A Y RETRAR , H

T

B

1_

Al R FIE, FIBB1R B AR RYE ., I

SRERIFRVE, EXRA
gefEA g(k) HUERTAFTHRHIN.

- (] B AP AW S B 2 B AR R
ST EER, WSCT

'S

[1] Sambandan, A. and Chandrasekharan, P, C., Eigenvector Assignment Using OQOutput Feedback, Inz. J. Control,
34(1981), 1143.

{ 2] Fletcher, L. R, Kautsky, J.,, Kolka,

G. K. G. and Nichols,

N. K., Some Necessary and Sufficient Condi-
tions for Eigenstructure Assignment, Int, J. Conirol, 42(1985), 1457.



il

3 3 MEGIAT: KB R AR R B E R BE DT 349

[3] Kwon, B. H, and Youn, M. J., Eigenvalue-generalized Eigenvector Assignment by Output Feedback, 1EEE
Trans, Autom. Control, 32(1987), 417.

[ 41 Micke, R. R. and Liberty, S, R., An Eigenvalue/eigenvector Assignment Algorithm Using Output Feedback,
Proc. of IEEE, Southeasten Conference, Orlando, FL (1983).

[5] Patel, R. R. and Misra, P., A Numerical Algorithm for Eigenvalue Assignment by Output Feedback,
Computational and Combinatorial Methods in System Theory, Stockholm, Sweden, 10—14 June, 1985.
[ 61 Chi-Tsong Chen, Linear System Theory and Design, Holt Rinehart and Winston, 1984.

AN ALGORITHM FOR POLE ASSIGNMENT BY
OUTPUT FEEDBACK

Qiu Haiming Fu Mingytr Zhou Rong

(Department of Aerigl Space Engineering, Harbin Shipbuilding Engincering Institute)

ABSTRACT

The problem of pole assignment by output feedback with numerical method is discussed in
this paper. The matrix equation for solving the feedback matrix 1s transformed to a non-linear
vector equation which can be solved by the Newton recursive method. The formula of derivative
used in Newton recursive method is introduced with numerical examples. The non-linear vec-

tor equation can be transformed into a performance index with which any optimization method
can be used to obtain the required output feedback matrix.

Key words : Pole; eigenvalue; output feedback.



