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Motivation 
1. The cooperative control of undirected/directed networks has 
received much attention in the last several decades, and the design 
of distributed control algorithms is a fundamental task because of 
their considerable applications. 

2. Consensus seeking is one of the fundamental distributed control 
algorithms in multiagent systems (MASs) such that the agents can 
cooperate to achieve some common limits (values). 

3. The design of distributed control algorithms for consensus of 
MASs with unknown control directions (UCDs) has attracted a lot of 
research interest since some practical systems do not possess the 
prior knowledge of control directions. 
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Main idea 
1. We apply the convergence property to cooperative control of 
nonlinear MASs with UCDs, and illustrate a new kind of 
Nussbaum-type function based control algorithms. 

2. It is proven that if the time-varying networks are cut-balance, 
the convergence of nonlinear MASs with nonidentical UCDs is 
achieved using the presented algorithms. 

3. A critical feature of this application is that the designed 
algorithms can deal with nonidentical UCDs by employing 
conventional Nussbaum-type functions. 
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Method 
1. The convergence property is derived for time-varying networks, 
and results are generalized to time-varying networks with 
disturbances.  

2. We apply the convergence property to the cooperative control 
of nonlinear MASs with nonidentical UCDs under time-varying 
networks satisfying the cut-balance condition. The communication 
network in this study is the mild condition for nonlinear MASs with 
nonidentical UCDs. Furthermore, one critical feature is that 
conventional Nussbaum-type functions are sufficient to deal with 
nonidentical UCDs. 
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Major results 
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Major results (Case 1) 
Case 1: 

Front In
form

 Technol E
lectro

n Eng



Major results (Case 1) 
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Major results (Case 2) 
Case 2: 
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Major results (Case 2) 
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Conclusions 
1. We addressed the convergence property of time-varying 
networks, and then investigated the cooperative control of 
nonlinear MASs with UCDs under time-varying networks, where 
the control algorithms with classical Nussbaum-type functions 
were presented. 

2. It was shown that if the time-varying networks are cut-balance, 
the convergence of nonlinear MASs can be achieved with the 
proposed algorithms of nonlinear MASs subject to non-identical 
UCDs. 

3. Further research may focus on robust convergence of more 
general time-varying networks and cooperative control of 
nonlinear agents with complex dynamics. 
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