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Motivation 
1. The consensus of multi-agent system (MAS) using the 
distributed model predictive control (DMPC) scheme is a hot 
research area. However, no matter whether it is for linear or 
nonlinear systems, few studies considered the uncertainties in 
the practical environment.  

2. Self-triggered mechanism can efficiently reduce the 
communication load and avoid the disadvantage of the high-
frequency sampling problem of the event-triggered mechanism. 
However, few studies combined the self-triggered mechanism 
and DMPC algorithm to solve the consensus problem of 
nonlinear uncertain MAS. 
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Main idea 
1. Considering bounded additive disturbances, for each discrete-
time nonlinear agent, we use a min–max robust DMPC, which 
explicitly includes uncertainty realizations as optimized decision 
variables in the entire optimization control problem. 

2. A self-triggered strategy via optimization is introduced  to  
relieve the heavy communication burden.  

3. Sufficient conditions are presented to guarantee the feasibility 
of the optimization algorithm and the consensus over the 
considered MAS. Moreover, we provide a specific form of 
compatibility constraints and consensus error terminal regions. 
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Method 

Front In
form

 Technol E
lectro

n Eng



Method (Cont’d) 
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Method (Cont’d) 
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Method (Cont’d) 
4. The self-triggered robust DMPC consensus algorithm for the 
whole system is summarized in Algorithm 1.  
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Major results 
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Major results (Cont’d) 

Triggering instants of each agent 
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Major results (Cont’d) 

Comparison of self-triggered and time-driven control 
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Conclusions 

1. A robust DMPC method has been used to study the consensus 
problem of discrete nonlinear MAS with additive disturbances.  

2. A self-triggered control scheduler based on a min–max 
optimization problem to determine the control inputs and 
maximize the triggering interval was proposed, which can 
significantly reduce communication costs.   

3. The conditions that guarantee the feasibility of the algorithm 
and the consensus over the perturbed nonlinear MAS are 
sufficient and practicable. Simulation examples have proved the 
effectiveness of Algorithm 1. 
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