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Optimization of pole assignment in a circular region
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Abstract: The idea of exact robust pole assignment is extended to region poles assignment by means of global opti-

mization for poles in the circular region based on Harmony Search algorithm. First, a geometric description method for the

position information of poles within the circular region is proposed to formulate the rules for the dynamic selection of poles,

so that the algorithm can select poles dynamically from the circular region. Then, for the circular region poles, the harmony

search algorithm is employed to optimize the upper bound of spectral norm for the perturbation or the uncertainty based

on the idea of exact pole assignment. By this way, a set of poles and the corresponding robust state feedback controllers

can be obtained, which allow the closed-loop system to have a maximum allowable perturbation or uncertainty. Finally,

simulation results of the application example demonstrate that the dynamic selection of circular region poles will provide a

closed-loop system with higher robustness than the other methods.
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3 [FRE B S AC B (Robust pole assignment
in a circular region)

3.1 [FERE #E R 5B B (Robust pole assignment in
a circular region)

—RAEOL T, RGUHEFEY SR, R R
XTI, PR P o (4 [ DX 38 5o SR A Sl 7 )
WA B X 42 9 > 0; J0 A (a, 0), Hod:
a=—(r+d),d> 072 54 PR B, 77 &,
BRI X IR A2 (r, d), nE 1R,

r

(ar 0) 1 Re
-

B 1 X r, d)
Fig. 1 The circular region £2(r, d)

X TN AR RS (DM BETE XL (r, d), 2 A
= diag{ A1, Ao, -, A b, H AL Ay AR
[T X302 (7, d) e B — AR A . HARRAE ) 2
FERE X B ARSI e, 4 RGHE R AR SN (A
T 1) AR, TZ0(4) AT s 1%

AX + AX + BKX = X(A+ X'AX). (8

WMRA®) A + X TAXTGE, RS 5 1)
RGN+ X TAXGRERER). HOCER (1] 2 BR6 P 5,
RGO TEB (A E E A) 1 1 K 12

min |Re(\;)|

1<i<n
Fa(X) ©
Horr ||A| 2 T AW TE R, N (i=1,2,- -, n) &
AWIRFEAE, Re( )RR, ko (X)) & RFAE 7] &5 FE

X 2644, A/
ko (X) = [|X|[2] | X2 (10)

FHZR(10) AT A, 2514 Bk (X)), WX F R IX
BN EE IS, Aay - -+, N RGUFERE AR VF (353N
BN E P A0 RO

ARSI B R B2 (r, d) Pt 2
VF R G A S KEESE I s AR, B T4—
EFLAR ORI AR RRAIE [ o B AP —, DRI AR B b
BR HUEF DA 2 RIS} 25 RE A A AVRFAIE () AR . TS
A G B 1) A A O TR DA )

1r<nii<nn |IRe(\)|
max J = o (X) ,
s.t. det(X) # 0. (11)

[|A]l2 <



512

BEES: RPN SRR B 1649

XA LR AR LR ML 1] 3L A SR
HSHEE B B AR R 8, A FREFEBHEER. 1
REF A det(X) = OAREIH AR, TG R fFer 4t 1%
T,

3.2 MR (Pole description)

FEIRTEIX AR 02 (7, o) e B i, [ 7 X3k P

B E B YR, N T R A R TR X IR A

PR AR, SIEL R A LA SR B IR T R X 45
WAL B AE R

SIE1 X T4ERMEIE XL (r, d)FIERE—
éﬂ Q :/H\:f‘}}ﬁﬁ*&}:‘_:?\{)\l’ )\2, cee ,)\n}, %V)\l S Q('I", d),
PN 96 12

Ai = Lcosf + o + L(sin 6)j, (12)
N REHIE AR RN, W2

X\ = Lcosf + a — L(sin )j, (13)
Horr: Loe [0, r] Rl i\ BE LIRS, 0 € [0, 7]/

ik
1) 36 = 080 = =i, H(12)—(13) " K1
Yy :5\2‘ = L + aBl)\; :j\i =—-L+a.
X =ftL+a, MM\, —a)? =LA HTOKL<r,
HMAO < (A — a)? < r2 BTk, € 2(r, d).
2) #0 < 0 < 7, Ha(12)—(13)r] K

Ai = Lcosf + a + L(sin 6)j,

HAi = Lcosf + a — L(sin 0)j,
(X —a) (N —a) = (L cos 0+ L(sin 0)j)(L cos 6 —
L(sin 0)j) = L2 H FOSL<r, MO (N\i—a)(\i —
a) < 7“2, F’ﬁu, )\1,5\1 c Q(T, d)

FIFR LT UAATA 1R 2.

Bl 2 BT X2 (r, d) s s Aol
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Fig. 3 The convergence curves of || A||2 for 2000 iterations in

thirty independent experiments
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