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Motivation 
 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. 

 It is noted that the works on impulsive control of multi-agent 
systems were carried out under the synchronous setting; that is, 
the impulsive jumps 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. 
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Multi-agent mathematical model 
 

Agent labeled 0 is the leader, while the remaining agents 
represent the followers. 
 

A link edge             is denoted by            .        could be positive 
or negative if     can send information to agent     . 
 

 If the leader is a neighbor of node k (k=1, 2, · · ·, N),  
    then             ; otherwise,            . 
 
 
 
 

 

0 0kc > 0 0kc =

pqε ε∈ ( , )p qv v pqc
pv qv
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Asynchronous impulsive control protocol 

The impulsive effects for agent    are proposed as follows:  
 
 
 
 
 
 
 
 
 
 

Assume that asynchronous impulsive time instants                     
have no finite accumulation points. 
 
 

 

{ }1 2, ,p p
pT t t= ⋅ ⋅ ⋅

p

Front In
form

 Technol E
lectro

n Eng



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

 

  

Simulations 

The adjacency matrix: 
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The states of the followers and the leader with positive 
impulsive effects are shown in Fig. 2. 

The trajectories of tracking errors with positive impulsive 
effects are shown in Fig. 3. 

 

  

Simulations 
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Conclusions  

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

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

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