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Abstract: This paper focuses on the design of I, gain controller for discrete time switching systems with dwell time (DT)
switching. So far, the quantitative relationship between |, gain stability and dwell time is one of the unsolved problems in
the field of switching systems. Different from previous studies, a novel dwell time dependent Lyapunov function
(DTDLEF) is proposed in this paper for the first time to obtain a less conservative stability criterion. The innovation of
this Lyapunov function lies in that it is no longer built by the traditional two-step controller design method, but combines
the two design tasks of controller and switching law into one framework, in which solving linear matrix inequalities
(LMIs) involves only one step. Compared with the two-step design scheme, this method greatly simplifies the design
process. Based on the resident time dependent Lyapunov function and the resident time switching strategy, a dwell time
dependent (DTD) H,, controller is designed such that the system is globally uniformly asymptotically stable (GUAS) and
has a guaranteed H,, performance index. Finally, a numerical example is given to verify the validity of the proposed
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design method. The simulation results show that the proposed design method can guarantee a shorter resident time limit

and a smaller error result.

Keywords: I, Gain; New Dwell Time Dependent Lyapunov Function; H,, Control; Discrete Time; Switching System
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SHGBI) AL FIL I RS0 47— EETT R E 1

TEHL 3 NEATIRME T — ittt H 3B 21— 20 %
TR, KT ) 2% 1) 458 25 R B B N 1) 2 7 G5 — A
o, RS0 R R AE G 3 25 (50) o AR REE (15 RE IS
(SR AR 2, e r) g ud, R da ) 48 1
ST BT R o DRI, 428 i 2 R0 U R P S 1 AT
FE RN PR, BJE T LMIs SRFAF 2145 R
WS %it oy ZMLM, wi R T R R .

5 FEH B

AN T SRR VIS E O R L R G

FELn T
-0.94 -1.03 1.31
Al = ’ Ei= y
{—0.11 0.06 } [—1.10}

-1.42 -1.1
C' = ,F1=055,G:= ,H:=1.06
0.26 2.04

-053 0.75 0.79
A= JEz=
{035 —044 L&oé

 [-095 0.69
C. = 126 ,F:=0.34,G:2= 053 ,H2=0.64

KT BB RS M AE D R SRR ENE . 1248
a5 B B I 1) R 5% SR AAE HoAZ S A e BT i R

5.1 e tEa
% ] L EA R uk)=0 A3 0()=0 1 R4,
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A TARE SR TR R GRS E VA T i/ NIE B
I IR) o FERGE ME T T I, SR 1 AT T B ] 44
2 il v R R BUE AR E B LA E R (T)-8) e R —
BUAmEASE R . WRHE(23), FH LMIs SRAETT %, /)
oV SE B IR AT DAL d =20 Fe/s oV BE R
o'=2 S I A P W0 52 A U S R A 2 £ P
R I — . NSRRI ) d'=2 R, R TR )
Ab, BRI RGN SO VA BE R I TR 2R SR
VI R G 5E -

5.2 L, Mz tkge st

TE | 34 25 20 A7 1 8, AR SCE RO 1 3 2 y
XTUE RIS TE] d IREm . FRATH B AR AR E 15
B T[] R 1, 3 25 1) foe /M o A S OB 45 SR 2T
[20] & 53 T LA S M &2 4G

ST TR I RGN |2 3 2y B B/ ME R B TR
B 5] d (R385 0 v B 1 sl /)

I, 38 25 1) Bt /MBS y =supiem {yi TSR R R 5L,
Hrb oy 228 | TR L WM. e, @it
LMIs RfgERT DAV H L R A2 max{yr, 7,3=10.5675.

| 3 25y 5 08 BB IR) d 2 JR) A B 50 R T LB

200 T
@ 1 ] 9t
180 i —O— -yl
| F i fty*=10.5675
160 \
\
140 | i
120 F \
i
< ,
& 100 F |
E |
80 'I
1
60 &
“a.
40 + T~ o
OO -0 g_o-o-6--
20 ¥'=10.5675
. - — .
0 2 4 6 8 10 12 14

1
B 11, B 25 5 SR B I ] d 2% R 1]

1 25 SR R R T 12 3 25 p S50 R[] d
ZIEMRR. B, JHHEEELT d<2 1, R
BUEARTATH . )5, 16 d>2 ZJ5, |88 y B I
el T I S R TR A NP = S i N
y'=10.5675 #THaE . X5 5.1 MSRHE d'=2 Hx
L, RIS SRR .
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FEARZS S AT il ()AL IERIT,
R 2 OB o(K)IIERPERE, B ERE 3 A
F LM D5 2R AN R SE B I TR R B B N sy SR A
IR I, Firf 45 R W 2 s

9

— ©— Heofli{k iy

81 ——— FERY=3.5675| |

ﬁ \
e \
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\
5 BN
AN
~
N
o
4 T
T Te--—-B--—G--—O——9———4
y*=3.5675 1
3 ) .
1 2 3 4 5 6 7 8 9 10
B G 1) 1)

K 2 H L% y SRR 1) d (955 R &

5, MBI 2 W] DATE A U g B d it Ho Ak
ZJG, FHR YR 35675, 5 5.2 /ANTEEIK
7 =10.5675 AHELIR/D> T 70%. 1t B 4% 1) 8 11 1 2 2 1k
S5E 1AL, AR R R Ho M BT 2
BRAK, IXEWRE H R TR KIS

TP A B A T 2 ) 4 (10 I A 2 1) 4 306 2 5 0
IR DG, 3K SRS 28 1) 48 A1 Fo v/ B /N 0 B B 1) E —
ANGE— 125 SR R B 8 o 14— AMREE 15 B U] d=4
NI, —BHE T d=4, G R AR 1 25 A A
Ki(k), i=1, 2 AT LE A

Kl(k) :{Ki,e e= k _kw, k E[kw, kw+4)

Kie K e[kt 4 ko) (60)

Horp I 2 R Kies =0, 1,2, 3,4, i=1,2 IIfH
ATLAMESR 1 P Eif

1 BE RIS () RO 2 2 K

Kie i=1 i=2

e=0 | [0.4632 —0.0285] [-0.9015 0.6854]
e=1 | [0.4494 —0.0275] [-0.8863 0.6722]
e=2 | [0.4136 —0.1133] [-0.7653 0.5865]
e—3 | [0.3317 —0.1385] [-0.4985 0.3575]
e—4 | [0.3274 —0.1421] [-0.3025 0.2145]
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