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Motivation 

1. Considering the traditional analysis on Boolean networks, the 
information of network structure is missing, such as nodes’ 
connection and feedback loops. 

2. Note that the dimension of the state transition matrix of Boolean 
networks will grow exponentially with the size of the network, 
which leads to a high computational complexity. 

3. The existing pinning control methods for Boolean networks are 
difficult to implement for some large-scale Boolean networks. Front In
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Main idea 

1. An output feedback pinning control is designed, which is 
partially imposed on the nodes of networks and is much easier 
to implement than in traditional design. 

2. The computational complexity is dramatically reduced by 
analyzing the acyclic network structure (NS).  

3. All the proposed algorithms are validated by biological 
simulations. 
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Method 

1. The semi-tensor product of matrices is used to transform the 
logical dynamics of controlled nodes into algebraic 
representations. 

2. The feedback arc set of the network structure of Boolean 
networks is used to achieve an acyclic structure, which will 
guarantee global stability.  

3. Based on the feedback arc set, pinning controlled nodes and 
an output feedback stabilizer are designed. Front In
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Major results 
Output feedback stabilizer design: 

Original Boolean  
networks 

Network structure of  
Boolean networks 
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Major results (Cont’d) 
Find pinning controlled nodes using the feedback arc set: 

Solve equations: 

An output feedback stabilizer design: 
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Major results (Cont’d) 
Simulation results: 
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Major results (Cont’d) 
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Conclusions 

1. The network structure of Boolean networks has been used to 
analyze the global stability.  

2. A novel output feedback pinning control has been proposed, 
where the controllers are imposed on partial nodes and are 
not designed by the state transition matrix of Boolean 
networks.  

3. The output feedback stabilizer design presented provides a 
new way to design pinning control with low dimension and 
less calculation. 
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