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Abstract

The consensus tracking control problem for singular multi-agent systems with Lipschitz nonli-
nearities and unknown disturbances is investigated. An event-triggering function based on sam-
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pled data is introduced, enabling the effective utilization of network bandwidth and communica-
tion energy while avoiding the occurrence of Zeno behavior. An extended state observer using on-
ly the relative output information is introduced and then a distributed consensus protocol is pro-
posed. Under this protocol, the system attains leader-following consensus. The stability of the sys-
tem is analyzed and demonstrated using singular system theory and Lyapunov stability methods.
Finally, simulation examples are provided to illustrate the theoretical results.
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Bl 1. RBRBEHRINE

Al GSE RS Q)MERFEE KRG Q) NS E W T

100 020 2 0.8 0
E={0 1 0,A=|2 -3 1|,B=| 1[C=(1 0 0),D=|16 |, f(x(t))= 0
000 101 -1 -11 —ysin(x(t))

DOI: 10.12677/pm.2024.142069 705 R


https://doi.org/10.12677/pm.2024.142069

R

100 020 2 0
E=/0 1 0|,A=|2 -3 1|,B=| 1 [C=[1 0 0], f(x(t)= 0
000 101 -1 —ysin(x (1))

Tt w, (1) WAL 2, RGN
W, =(-0.1+0.2¢"),w =(-0.3-0.2¢™" ),w, =(-0.1-0.1e™"),
w, =(0.1+0.1e™"),w, =(-0.1-0.4e"*),w, =(0.6+0.2¢ ).

H oL + L0 >0 515 H & =diag(1.6667 0.3333 0.6667 1.3333 0.6667)>0, LE# u=c=4,
h=0.05s , flR&MHPEATER(L7)F1(18)/535] 0=0.6 , EFHZEM LR 7 4 0.02.
-0.637 -0.205 0.986
Q=| 0458 -0.125 1.032
0.874 0453 -1.237

K=-B"Q =(2214 -1326 0.568),
H=-(Q) CT=(L243 0.674 -1.243)

A G v 2 FE ) I 4 XA T BRI T) SR /2 MIXTRI O, 0.02] Hh BE ML £«

R IR IR S BEE 9 -
X (0)=(0.4 03 05 0),%(0)=(05 02 03 0),x(0)=(0.6 01 -02 0),
X,(0)=(07 0 06 0),x(0)=(08 -0.1 -09 0)',%(0)=(04 -02 05 0),

K2, K 34k TR B FIRIIRIRE N AN 20 BRAS . diE 4 WL BEE I A RS
FEFHIPPCRIE RS, EDUMAS IR, RS R2 SE LT B — 2.

1P 5 TN, FE2E T RAEEUE S A T, SR REA i & By i 0 329 k. 84 IR 133 1K,
96 VKA 107 IR, IXZH SEUG KR 78 3 Ut B FEAF A AR R SRS IR E 1 AR SR, SEEL T AR S A A A
X LA YR A2 111 (800 VX)W RS- i M T DA RO i IR HS e B TTD 5, ) SRS A1 17 1
JRAS AN 48 RS PR ERASAC TR, I S AR 1 456 P 75

0 100 200 300 400 500 600 700 800
time(0.05s)

0 100 200 300 400 500 600 700 800
time(0.05s)

Figure 2. System state trajectories in different initial states
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