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Synthesis of Robust Strictly Positive Real Controllers

Cao Yongyan and Sun Youxian
(National Laborary of Industrial Control Technology, Zhejiang University - Hangzhou,310027,P. R.China)

Abstract: Based on the strongly strictly positive real lemma, this paper addresses the synthesis problem of robust strictly
positive real controllers for a class of linear systems with norm-bounded parameter uncertainties using linear matrix inequality
based approach. It shows the existence of static state feedback solution. A notion of quadratic strictly positive realness has been
presented. The existence condition and the synthesis method of quadratic strictly positive real controllers via state feedback is
given.
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% = Ax + Bw, y = Cx + Dw.
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i = (A +AA)x + (B + AB)w,
y = (C + ACYx + (D + AD)w.
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bust strictly positive real controllers)
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5#(t) = Apx(t) + Baw(t) + Boau(t) =
(A + 8A())x(e) + (By + ABy(1)) -
w(t) + (By + ABy(1))ult),

2(t) = Cax(2) + Daw(t) + Dopu(t) =
(C, + AC (1))x(2) + (Dy + ADy(t)) -
w(t) + (D + ADp(8)u(t),

y(t) =Cyx + Dyw(t).
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Z:([CA 0] + [ Dy, 0][?;
Dsza[z]+DAw.

[

M E SR AR AE X > 0 fdi4S
A™ + XA + (C - B"X)"(D, + DM) " -
(C - B"X) < 0.

E LM W, Y

[ 4 Wz] _ [DC CC]X" [ Y Yz]': b
W, W, B, 41" "lyI v, :
BRA Y >0, H—PEXL

X=Y'>0, K=Wr'

h ER AR DARA S IERMEE X > 0,97 H X,
KR M A%

(Ap + BonK)TX + X(Ap + BonK) +

(Cp - BILX)(Dys + DD Cs - BIX) < 0,
LR E T Y R S QSPR
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