FE-YY amivo I8 o5l 11 0595 [1Fee Sl [lao L g Laojlo Seilse

& . / &
fu(/}fubuﬁw?Uﬁ/

274 l:u:’/) g Iy

DOI: 10.22044/jsfm.2022.10863.3405

b5 ik yolyly Ui Sl 05 (530S b (29,5 8395 oy (SoNSJpS ook
OIS (ol

Y . PO A ¢ w e \ .
odlj@slo syl 97 (g Mol duxw ¢ (559b Lo,
Olpl ol ol ) o g ple olELAGIS ¢y (oo (5 5O Sgiily !
It ol (ol gl S g ple oKD (5 (oo ¢yl dLiuw! "
Ot eyl R e et el SIS 1§ y1 mriiteo !
VEe NV A ol o, VEe BN 1o K5k ol ) Fe /oW sl s gu ) o Al

ouS>

bl St sl Bl 4o (Sealud (7555 3555 oy s snr eaiS J7uS (b jsbiie 4 wamr 50,50, e () o
b seite (Gonel 5 sz lastall & (oS jhadle pis Sl (sLad (glag e 09 0 A (50lST neli (oS it
hai) 235 (o0 )13 oolainl 3,90 00S 1S (b )3 undsnr loyiall 4 dtly G ens (SialS late aies iy ol
797 Lo oy e (0708 (sl eedi g ogdle a5 lisS ay sl A8 S 15 ) 9590 G3alS soanS 1S (Slb
2 IS S i 0pelS (Alb Jgese (B 00 Ll e 08) GpadS el atanaile ptas ln | 60 Shes
3,539y SeS 4 pglie ()jlS JSS w2 dalol )0 (ol (re p Cens J9B BB 5 wglhae (oe o3 I (SiulS Sllaxd
o piie 5 Bybld Gl il 5 Jis sloolgls SaS & i 53,Sus, b dnslia ;5 Caul 0ads alowl (lyed) py5 S3olS
b bt bl 4 dly Glagsglul (silutige ©jg0 4 (b sl olpon 3 Slae 390 b 0atiS 1S )3 05 (SyalS plonil (S5
osSre Sisl S jpteten s d (SlSle s (5008 1S (b 5 98 b, plali 955 s plal (ATl alE S s

S o b 1, lio el 5 (soleiiing S 0505, slata e (b ol @l ()l 5 sy el 4585 15 o0litd 5 50 el

b s le Solanali 105018 ol o it el i 103 (S tpslie oy st snz S5 gualS Wlals

Output Feedback Smooth Switching Control Design for Switched Uncertain Linear
Parameter-Varying Systems

R. Yavarit, S. Shamaghdari®”, A. Sadeghzadeh®
! Ph.D. Student, Department of Electrical Engineering, Iran University of Science and Technology, Tehran, Iran.
2 Assist. Prof., Department of Electrical Engineering, Iran University of Science and Technology, Tehran, Iran.
% Assist. Prof., Department of Electrical Engineering, Shahid Beheshti University, Tehran, Iran.

Abstract

In this article, a new method is proposed to design robust dynamic output feedback control for switched
uncertain continuous-time linear parameter varying (LPV) systems. The system matrices are supposed to
depend on both the time-varying scheduling and uncertain parameters. Hysteresis switching law is exploited for
the switching controller synthesis. Firstly, the robust switching controllers are robustly designed so that the
stability and the induced L,-gain performance of the switched closed-loop uncertain LPV system can be
guaranteed. The usual switching logics can cause discontinuous chattering control signal which are not
acceptable in a practical situation. Accordingly, a smooth switching strategy for control design has been tackled
in the following. By utilizing an independent family of parameter-dependent Lyapunov matrices and slack
variables, performance improvement is achieved when compared to the previous works. The proposed method
is formulated in terms of solutions to a set of parameter-dependent LMIs using the presented iterative algorithm.
Finally, an inverted pendulum on a cart is illustrated to verify the advantages of the presented approach.

Keywords: Robust Gain-Scheduled Control; Smooth Switching; Switched Uncertain Linear Parameter-
Varying (LPV) System; Linear Matrix Inequality (LMI).
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