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Stabilisation a Class of Nonlinear Singular System in Presea of Time-Varying Delay in
States, Uncertainty in Parameters and Actuator Constraints wh its Application on

AUV
M. Hedayati Khodayari Department of Electrical Engineering, Ferdowsi Ursity, Mashhad, Ira
N. Pariz Department of Electrical Engineering, Ferdowsi Ursity, Mashhad, Iran
S. Balochian Department of Electrical Engineering, Islamic Azadvérsity, Gonabad, Iran

Abstract

In this assay, we investigate the problem of Autoaoos Underwater Vehicle (AUV) robust stabilisatimcluding time-varying
delay, time-variable uncertainty in modeling, angdut amplitude constraint of actuators. Due toesyssingularity, the main aim is
not only stabilisation but also include regulariand impulse free response for the closed loopesysEncountering methods to
model uncertainty, saturation constraint and tiraky are norm bounded method, polytopic method,deldy-dependent criteria
respectively. Here a new theorem is introducedthad is proved for the close loop stabilisatiortigh Bilinear Matrix Inequality
(BMI). We compare the superiority of this technidue some significant literature via simulation exadespfrom conservativism
aspect. Method scope includes both retarded antlahéime-delay systems with multiple delays intea In continue, for the first
time against of conventional state space model odsthwe obtain a new descriptor model of an AUV anstigate its robust
stability in different conditions based on presdrteeorem.

Keywords: Autonomous Underwater Vehicle, nonlinear model,gsiar (descriptor) system, uncertainty, Bilinear tNda
Inequalities, Matrix Inequalities
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