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Dynamic event-triggered finite-time bipartite consensus of multi-agent systems

YE Hao', SHI Yujing®, LI Shanqiang’
(1. School of Electronic, Electrical Engineering and Physics, Fujian University of Technology, Fuzhou 350118, China;
2. School of Computer Science and Mathematics, Fujian University of Technology, Fuzhou 350118, China)

Abstract; The problem of finite-time bipartite consensus based on a dynamic event-triggered mechanism is
studied for a nonlinear multi-agent system involving both cooperative and competitive relationships. The
dynamic event-triggered mechanism is introduced through a dynamic variable, allowing the threshold of the
event-triggered mechanism to be dynamically adjusted based on the system state error, which effectively
reduces the frequency of controller updates and thus conserves resources. The topology of the multi-agent
system with cooperative and competitive relationships is represented using a signed graph. A bipartite
consensus control protocol is designed to ensure the finite-time stability of the synchronous error system, and it
is proven that the proposed event-triggered control method does not exhibit Zeno behavior. Finally, simulation
examples are provided to demonstrate the feasibility and effectiveness of the proposed control method.
Keywords: bipartite consensus; signed graph; dynamic event-triggered mechanism; finite-time control;
multi-agent systems
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Fig.11 Motion trajectory of autonomous vehicles
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Fig.12 Speed in x-axis direction

.,
1

v/m * 7!

0 0.5 1 1.5 2 25 3 35 4
t/s

13 y#AEEHEE
Fig.13 Speed in y-axis direction
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Fig.14 Control input of autonomous vehicles

4 HERiE

A S - R R AR L 2 eI
RGE, A BEITTT T HAT BRI (8] 3 25 55 1F fih % X
o] — BRI AL, il 5| AR B s S i 4R
H— PR T Bl A ik K LA ) 22988 e AR — otk
P SR A R T A RTR A T R
GUEE SR RIR, MRS EE 1 R B
FAEMIGE 5 R AR LA 2 BRI SR N2 1
Bt T ORUE R iR 22 2R ST BRIV RIS A XL i) —
BRI PR, TR U A E P IR
PEMAELIE 2R BRI R G AT B o & W, e
Bt B I P RE 8 PR UE R GEAEAT BRI 1] Py 52 3
A fi]—Ee, I AT ROEA T Zeno 150, T EHER
QIR UE T B4 07 12 e WU S50 J3E R 51 2475 T )
Pt

SR, ASBITFEATSAFAE— LE SR BR- A . — 7 T, &R
GERLTY A AR o A MBI A, BOR T
2R R Ay SO, SE PR R G R REAFAE T
SLORM BRI o5 — 5 i, AR BRI JE T T
R I SUPNE RN T (AR e (R ENSRE I kg D)
TEIE , R AT E— 22 A 504 [ 40 D s A2 3 4 B
AR XL ] — PR R R, I A, AnAeDRE i 4 7 A 4T
AR AR A SN Bl i 2 BE
RARGE, R RAR T IT 17 . S5 BB
R TR SR , IR R T 25
AR FIR A ] — B P, 45 A S PR F 5, 4
To NG BN RE R 1 8] B2 25 U, i — AP IR RS



26 R B TR 4 55 24 %

LA S G RRIE, N RSB R R G PR A B A e S

S 30k -
[1] ZHAO H N,ZHAO J S,SUN Z Y, et al. Event—triggered—based fuzzy adaptive tracking control for stochastic nonlinear sys-
tems against multiple constraints[ J]. Fuzzy Sets and Systems,2025,504.109253.
[2] XIE X,SHENG T,CHEN X Q. Energy—conserving event-triggered control for multiagent systems with limited resources|[ J].
Journal of the Franklin Institute,2024,361(15) ;107135.
[3] QIU X J,MENG W C,WANG Y C,et al. Data—driven—based fully distributed event-triggered control for nonlinear multi-
agent systems[ J]. Applied Mathematics and Computation,2025,495.129307.
(4] BRtEed, otE&7 e, EpT, 5. 5 T F R il & iAo e 28 GBI RS0 FE N —BrE [ 1], 20 B8 5 00, 2025, 42
(1):33-40.
(5] 2808 RIS, ST JA 0TS P A LA B 0 A BT IR ISR [T ] #iil SOk, 2025,40(2) :563-571.
[6] HE W L,XU B,HAN Q L,et al. Adaptive consensus control of linear multiagent systems with dynamic event-triggered strate-
gies[ J]. IEEE Transactions on Cybernetics,2020,50(7) :2996-3008.
[7] HAN J K, WU X Q,MAOQ B, et al. Distributed event-triggered cooperative output regulation for multiagent systems[ J]. IEEE
Transactions on Control of Network Systems,2025,12(1) :338-350.
[8] ZHENG W,DONG Y B,WANG H B. Dynamic event-triggered fixed—time consensus control of multi—agent systems with un-
known bounded disturbances[ J]. International Journal of Control,2024,97(5) :1037-1048.
[9] LU R X,WU J,ZHAN X S, et al. Finite—time group—bipartite consensus tracking for second—order nonlinear multi—agent
systems[ J]. Neurocomputing,2023,545 ;126283.
[ 10] ALTAFINI C. Consensus problems on networks with antagonistic interactions| J]. IEEE Transactions on Automatic Control ,
2013,58(4) :935-946.
[11] OLFATI-SABER R,MURRAY R M. Consensus problems in networks of agents with switching topology and time—delays
[J]. IEEE Transactions on Automatic Control,2004,49(9) :1520-1533.
[12] ZUO Z Y, TIE L. Distributed robust finite—time nonlinear consensus protocols for multi—agent systems[ J]. International
Journal of Systems Science,2016,47(6) ;: 1366—1375.
[13] BHAT S P,BERNSTEIN D S. Finite—time stability of continuous autonomous systems[ J]. SIAM Journal on Control and
Optimization,2000,38(3) . 751-766.
[14] BREDA, ARFE. FT 0 fim A& AE Pk 2 R BB IR R 58 1Y &1 i 1) — 3bE [T ). sl #9850 H, 2019, 36 (10) ; 1606
-1614.
[15] HU W F,YANG C H,HUANG T W et al. A distributed dynamic event-triggered control approach to consensus of linear
multiagent systems with directed networks[ J]. IEEE Transactions on Cybernetics,2020,50(2) :869-874.

(RfEHIE: HFEE)



