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Abstract A reduced-order method was proposed for estimat-
ing the stability region of singular perturbation dynamical sys-
tems with saturation nonlinearities. Based on the properties of
the saturation function, it was proved that the stability region of
such dynamical systems can be decomposed into Cartesian prod-
uct of an invariant set of their adjoint systems and a sufficiently
large ball. The stability region estimation of the singularly per-
turbed systems can be replaced by that of the adjoint systems,
and an optimization method based on linear matrix inequality
was provided to reduce the conservativeness in the estimation.
The proposed method can eliminate the singularity and over-
come the dimension disaster to some extent.
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Fig.1 Transfer function of the closed-loop system
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Table 1  Optimal solutions of different small parameters
€ 0.1 0.08 0.06 0.04 0.02
B* 0.128 0.135 0.143 0.150 0.158
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2 ALK IR (e = 0.02,0.1)
Fig.2 Estimation of stability region for ¢ = 0.02 and 0.1
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Table 2  Results of the adjoint system and the original system
e eER (RSESN
0.1 —0.3461 + 1.6451i, —5.3078 —0.3850 4+ 1.5376i
0.05 —0.3105 + 1.3617i, —15.3791 —0.3119 + 1.3508i
0.02 —0.2734 4+ 1.2551i, —45.4533 —0.2734 4 1.2545i
5 4t

ARG T AT S Rk S N AR GRS BT R R 1) 78 ) A%
P, JFEE A L AEREREAE AR TTVE, Sl T A4 v 77 57 4% 8)
VAN ZR SR e SR B 5. AR SRR Sl o T VEAH B
ASSCITIEAE RS _EmT LASR e b B g 2 2 S 4 s MU A R 4
I, PHREOR A R ROR ST AR R S BURAIE T TR
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