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Background and motivation 
 Applications of multi-agent systems (MASs) 

 
 
 

 
 Basic properties 
 Distributed control 
 Limited energy storage 

 Requirements 
 Easy to design (existence guarantee) 
 Easy to implement (no global info., reduced-order, etc.) 

 Reduced-order adaptive output-feedback protocol 
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Problem statement 
 System setup 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Consensus error 

 

 Objective:         and       are bounded 
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Solvability condition 

Comparisons with existing results 
 A general parametrization for both full-order (𝑛𝑟 = 𝑛𝑥) and 

reduced-order (𝑛𝑟 < 𝑛𝑥) protocols  
 Reduced-order    vs.   Full-order ([1]) 
 Relative info.        vs.   Absolute info. ([2]) 
 No relative input vs.   Relative input ([3]) 
 Adaptive gain      vs.   Fixed gain from known Laplacians ([2, 3]) 

Error analysis 

Numerical example 

Conclusion 
 A new reduced-order adaptive protocol is proposed 
 A tractable parametrization condition is derived  
 Estimation of attraction domain of consensus error is presented  
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