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Motivation

O It should be noted that most of the works on tracking consensus
are focused on multi-agent systems with all cooperative
communication links. As already known, in the communications
among multiple agents, cooperative and antagonistic
Interactions may exist simultaneously.

O It is noted that the works on impulsive control of multi-agent
systems were carried out under the synchronous setting; that is,
the impulsive jJumps of all the agent states occur with respect to
the same time sequence. Due to the limitation of current
hardware, asynchronous impulsive control is widely used in
practical applications.



Multi-agent mathematical model

Ip(f) — f‘ll’p(f} -+ B'Hp{f]__ p=0,1--- N

O Agent labeled O is the leader, while the remaining agents
represent the followers.

OAlink edge €, € € is denoted by (V,,V,). C,, could be positive
or negative If V can send information to agent V,.

O If the leader is a neighbor of node k (k=1, 2, - - -, N),
then C,, >0 : otherwise, C,, =0.



Asynchronous impulsive control protocol

O The impulsive effects for agent p are proposed as follows:
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up(t) = le(Z Cpql|(Tp(t) — sign(cpq)zq(t))

g=1
+ cpol(xp(t) — myxg (UJ) t € [ty thy1)s

L Zp(t) = zp(t™) — pugp(t™), t =1,

O Assume that asynchronous impulsive time instants T = {tlp,tzp,---}
have no finite accumulation points.



Main results

Theorem 1 If Assumption 1 holds, there exists a
constant 77 such that 0 < n < 1 and LHTQ +w < 0.
For the impulsive sequence T* = {{;.} = U;};]{ th},
suppose that the average impulsive interval is less

than 7 (7 > 0), and
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Then MAS (1) achieves bipartite asynchronous
impulsive tracking where w =

T(A) Amin (Q71).

consensus,

Theorem 2 If Assumption 1 holds, (A, B) is sta-
ble, the control parameter satisfies 72 > 1, and for
the impulsive sequence T* = {t;.} = U;‘::]{ti} sup-
pose that the average impulsive interval is less than

T (T >0) and

— Amax(PA+ATP —2PBBTP)Apin(P71) > 0,

In 72
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then MAS (1) achieves bipartite asynchronous im-
pulsive tracking consensus, where wy = — A, (PA+

ATP _2PBBTP)Apin(P~1) > 0.



Simulations

OlIn our simulations, we consider systems with a leader
marked 0 and five followers marked from 1 to 5, and
parameters are taken as

o ap(t) (0 1 (1
o-( ) 4= ) ()

p=0.1,2, 3, 4,5.

The adjacency matrix:

/[0 1 -15 0 0 \
1 0 0 0 —1
C=1| —-15 0 0 0 0
0 0 0 0 1
Fig. 1 Communication topology of six agents \ 0 —1 0 1 0 )



Simulations

OThe states of the followers and the leader with positive
Impulsive effects are shown in Fig. 2.

O The trajectories of tracking errors with positive impulsive
effects are shown in Fig. 3.
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Fig. 2 States of x,(¢) for p = 0,1,...,5 under the Fig. 3 Tracking errors e,(t) for p = 1,2,...,5 under
positive impulsive effects in Example 1 the positive impulsive effects in Example 1



Conclusions

OThe signed grapy is considered, and the proposed
asynchronous impulsive control approach does not require
the impulse to occur simultaneously for all the agents.

O Using the relative information from a neighboring agent, a
new distributed impulsive control protocol with positive or
negative impulsive effects is designed.

OThe leader’s control input is nonzero, and sufficient
conditions are obtained to achieve bipartite asynchronous
iImpulsive tracking consensus in closed-loop multi-agent
systems.
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