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Abstract: This paper investigates the problem of mixed event/time-triggered H., control of Markov jump systems
suffered by unreliable communication channels and limited bandwidth constraints. To deal with the finite bandwidth
constraints, a distributed mixed event/time-triggered mechanism is firstly designed based on triggered errors, auxiliary
variables and switching times to determine the triggered instants of each sensor node. Secondly, a novel TOD
(try-once-discard) scheduling protocol is proposed, which ensures that only a unique sensor node is connected to the
network at the triggered instants. Furthermore, the data packet loss caused by unreliable communication channels is
modeled as Bernoulli distribution. The random sequence and scheduling matrix sequence are constructed based on the
data transmitted at the triggered times, and the data reception is modeled. Based on this, by using linear matrix
inequality, the sufficient conditions are obtained to ensure that the closed-loop Markov jump system is stochastic stable
without disturbances and finite gain Lo stochastic stable with disturbances, and the design methods of feedback gain
matrix are given. Finally, the effectiveness of the proposed method is verified through simulation.
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(1 = @) (=aMipmi + Mapmi)" %
(—a Mipmi + M2pmi)7
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qufi = ng((l + Tpp) Ppgi + H ququi>E2p-
q=1,q#p
2 Qumi = P,y BISchur $51FBAT Jppgpi < 05
WFRA19), H 2, — V2T < 054 F X (20). &R
(19) F1(20) B, W%t =X (24) P2 HUE 2= B, v] 14

E{E(00) Py macin €(00)} = €(0)T Pyyimgin€(0)+
0) + ZE{z(k)Tz k
7Y w(k)w(k) <0,
k=0
HIEs)
> E{a(k)"2(k
§(O)Tppomolo§ ""Y Z

X FHI46 2618 20, MAFAE n%ifwz > 0fF£3£(0)T

X Ppomiin€(0) +7(0) = ¥2||z0[|*, NTTI AT
12(R)1% < V2 llzoll? + 2 lw(k)]1,

I z(k)lle < v:llzoll + ~llw(k)|. AT W I3 & St
(10) M w(k) B z(k) A BRYE 55 Lo BEALAR € 1. O
3 HEHEH
3.1 RLCHX

B 5K H U1 RLC LS 347 7 BLWE 98, 2 Kb
A5 18] 1's, RLC HL 4% AT 25 B (8] Markov B 48 2R 4t
(OISR, Hordio(k) = p € {1,2),21(k) HHBE
C, LR, w0 (k) A HLEK L, I REE &, (k) NN
&, z(k) A b, B RGN

A = [0.723 8,0.0072; —0.723 8, —0.007 2],

Ay = [0.913 1,0.0091; —0.821 0, —0.008 2]7

Bi; = [—0.8218;0.7958],

By, = [—0.2123;0.1289),

Bsy = [~0.9019;0.5107),

Bsy = [—0.8119; —0.1001],

Cy =1[0,0.3333], Cy = [0,0.111 1],

D) = —0.5288, Dy =

4i e {1,2}. #a = 02213,6 = [Lh =
0.01,e = 19.0878 H.I' = [0.9059,0.094 1;0.966 4,
0.0336].

Fw(k) = 0, MO ATER: p11 = 0.6264,
Po1 = 0.7495, p1o = 0.1071, oy = 0.8776, K1 =

—0.291 2.

(0.0074,0], K1 = [0.2521,0], K15 = [0,0.0019)],
Ksy = [0,0.0032).

Laxg = [6;-5],mo = 18, 1m0 = 15,0, =
25,0, = 2,p, = 0.95, py = 0.9, MFEHLAE LI R 4t
RS o (k) FUORE L) 45 1 85538 o (k) 401 2 s, H
THEREZA, EHSEEES S RGBS REAIL
fic.

2 k- k- - RUERY2 k- k- - k-
<
5
] VARV IV IVERVER TV AR VT AR IV T SRRV
0 10 20 30 40 50
k/s
2
S
=
1 1 1
0 10 20 30 40 50
k/s
2 RGHRES o (k) FIEHISRES 0. (k)
Lwk) = 0,5 RGEHIEAT 500 X, 13 2

E{|lE(k)|12} B 3 Fr . i E{||E(R)2} < 180 Al
lim B{JlE®)]2} = 0% B{ Y k)| < oo, il
k=0

I RS (10) FENLAR E .
30

20t

E{lz(0II"}

10

0 10 20 30 20 50
k/s
[# 3 RLC HEERIBEHLIR E M
w(k) £ 0,2~ = 1 H AR S W57 HTR, B
(19)%D(20)ﬂ?%:ﬁ11 = 0.7802, po; = 0.3897, p1o =
200

1501

1001

E{NIER)

W
(e}

0 10 20 30 40 50
k/s

4 HARRFEHAREL L. FEIREM
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0.4649, fps = 0.8139, K31 = [0.0050,0], Ky =
[0.2433,0], K12 = [0,0.0065], Ks = [0,0.0034].

Ww(k) N BEHLAE B 5 R 10 1948 3h &, )
E{||z(k)|?} i 4 s, B E{||z(k)||*} < 257143, &
TR K v > 0Fly, > 015 R%(10) £MN
w(k) 2 2(k) A BRI 25 Lo FEALES E 1.

32 ERHENKE

N5 O S FHATR G, R A B R TR IS
L YA 5% (1) L RS AT 07 LT 9. STk [16]
FTid, By IR A KRB A AR (k) = 4 RAEHHHLZE
() LR T BE AL R, D28 A 3 R X 2 1)k, BT
0% BEFs (r(k) = 1), 4+20 % ig# (r(k) = 2), —40 % JiE
¥ (r(k) = 3).

L a(k) = [x1(k); z2(k); x3(k)] 7 MRRFE 1
F I B L FEHL I AR 0 FELIRURN S A ORI AR 3 30, S
FE AL Ao As WISCHR[16] ATid, H By, = [0.58705;
1.55010;0], Byy = [1.02851;0.22282;0], Bs; =
[0.7874;1.5302;0], Biy = Byy = Bsy = 0.11, C; =
Cy = C3 =diag{1,1.2,1.1}, D =0.

Wa = 0.8, = [0.95,0.05,0;0.36,0.6,0.04; 0.1,
0.1,0.8], RBHEFE K;; = [0.2856, —0.4651,0.0720],
Kip = [1.8481,-1.0199,0.0676], K;3 = [0.1896,
—0.4268,0.0339], Vi € {1,2,3}.

Hw(k) = 0,z = [0.3 —0.1 0.5]T, n =
18, o0 = 15, 130 = 15,0 = 0.01,p = 0.9,/ = 0.01
I, BT A S RS K 6, F g, PRAN W] R A% 5=,
7E50's PN R BRE HCA 38, T SCHR [16] 3R E T
H(50 s KB 44 1K), BEAN, S BT R GURAS AT
S, F A ) R 5N T BUR GURA R % 8 KT SOk
[16]H RS FR G R L.
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B5 EREyAbEEY
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AL A EEREEEME R HE LR T
Markov B§ 45 % 45 119 % /i 17 3R 5 HL 35361 17 B, 15
iE T FEE R G 7E LR BN B HLRS & AE SR 3hm a
BRI 25 Lo BEHLRE . BARE I i 5 i AR G 28

S K, oy TR/ T 75 RG99 A2 LM B/ 8, R T
LMI Z i )R 5 25 B BUR I R AR IR B A% it —
A TR A 125 1) 4 SR AR R g 8 AR H) 32 W 7T U7 1),
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