29 9 ool oiglizmiigw (o we (S piuaw H1 (STAwd polin S i
Jrdl cawols wlel ¢ wliis! o 2o

" Kdg5 Lo yumes 9 ' Slolawsiyg esho oibo
'y ¥
»‘«ﬂ‘u"‘o@"
. . o _ . \ DOR:
m.malek@eng.l“.ac.” Ol gl Olgden! (Olgas! o&isls (O (owhigs e); (e higs — o9 IRLEHP 20.1001.1.23223146.1399.7.2.4.8

Ol Ol gl o315 ¢J 287 =33 stign HLES1 ¢ Glame Ok 637 &{J;J,:u”'(;w:w:/v
koofigar@eng.ui.ac.ir ¥ ojled = ¥ 0590
AR yliann 9 urls

(WRQY /o F il 2y el VWAV/ Y/ il 30 5 1) FY I Olxio

ISSN: 2322-3146

http://journals.sut.ac.ir/jnsee

oS>
By Jw‘}wmbbo\ﬁh L;a;—,;& ou\ﬁ}i:@:j}m 6uv;m:nﬂ (}qu LgJLﬂ‘)‘u\.iL_ Sl (s Q‘.’.‘J" o i
Sl slao)
wé‘jésw"ﬁ}ctLokrﬁé}wéhf«gd‘jl‘lwJﬁfﬂh«ﬁ&&.ﬂ\hbibs;..ﬂ‘ou\.& ?
LthA.‘J\:uL.LLL m\f.ldg-cﬁa-.ﬁ c\j)\ ojulw‘giﬂcjg_.} g_};b)‘).k.&l.' 4&2\.\;3?5 w\uguhwﬁj ‘Hoo J%‘Lﬁ)‘”‘)‘“‘i‘i
58 15 e ekl sl s pslin J S s i (153 0358 o S5 - 0 s s
¢l g e g (S 1o ot

GLas S 53Tl b s 5 S5 il 8T ol Sloj o b g o J gl Sl il 0k )y p DIl 3 5
E5 pstia Ll ol 53 558 oa el oSole 05K 0lej pay ) les o 5 3 1 3 Sl

S ps Tl 53 AT or Sy Sl 355 St Sole 058 Olaj S it Slome 03 sudome ¢ptucs Jlndl Jadi

(W ol

0 3 g o s Hoo J 287 dlace Jor Lol 1 et b e 0o e o s (St 2§ 51 S5 et
Sblas o (b slann ) S (6555 DU asdle AT oo Cony SLadlad o 63 1 esliz L
okd gy 38 o 5 (Silwand B 55 1L el (o 8 o phimd e (Slaptecw 12 s3lgtiy

!

! Passivity

2 Passive


https://dorl.net/dor/20.1001.1.23223146.1399.7.2.4.8

Sahand University
of Technology

DOR:
20.1001.1.23223146.1399.7.2.4.8

Journal of Nonlinear
Systems in Electrical
Engineering

Vol.7, No.2
Autumn and Winter 2020

ISSN: 2322 — 3146
http://journals.sut.ac.ir/jnsee

Robust Control of a Class of Uncertain Switched
Nonlinear Systems in the Presence of Disturbances: A
Passivity Based Approach

Maedeh Malek! and Hamid Reza Koofigar?

MSc. Student, Department of Electrical Engineering, University of Isfahan,
m.malek@eng.ui.ac.ir

2Corresponding Author, Associate Professor, Department of Electrical Engineering,
University of Isfahan, koofigar@eng.ui.ac.ir

ABSTRACT

Stabilization,

H.. control,
Switched systems,
Dissipativity,
Passivity.

In this paper, the problem of robust stabilization of uncertain and perturbed switched
nonlinear systems has been investigated. It’s well-known that the solution of H,, control
problem may not exist for switched systems with a common storage function for all
subsystems. On the other hand, by adopting multiple storage functions, different
Hamilton-Jacobin inequalities need to be solved. Hence, the robust control problem is
addressed here based on passivity, in two cases. First, it is assumed that there is at least
one passive subsystem in the whole state space, and the problem is solved based on the
average dwell time approach. In this case, by defining the concept of system passivity
rate, the admissible range of average dwell time is obtained. In the second case, none of
subsystems is passive and the H,, control problem is solved by using the feedback
passification. In addition to theoretical analysis of the design algorithms, the performance
of the theorems for uncertain switched nonlinear systems has been investigated by
providing two simulation examples and numerical analysis.
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