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Abstract 
 

Formation control of autonomous underwater vehicle (AUV) fleets has an increasingly wide range of applications and has 

attracted much attention in the past few years. Due to its interdisciplinary nature, synthesis of high-performance AUV formation 

systems is still faced with numerous challenges and obstacles, both theoretically and practically.  This talk will focus on several 

robust and intelligent formation control methods for a fleet of multiple AUVs. Firstly, a novel distributed bio-inspired sliding 

mode formation protocol is developed to address the robust consensus formation tracking problem. This formation protocol 

considers the synchronization errors between neighboring AUVs and accounts for the impacts of ocean waves, currents, and 

uncertain hydrodynamic effects. Secondly, a robust learning-based approach is introduced to handle scenarios where nominal 

models of AUVs are unavailable for formation control design. A rigorous analysis is provided to ensure the feasibility of the 

method. After that, an innovative on-line motion optimization procedure is developed to tackle robust constrained consensus 

formation tracking. More precisely, this designed motion optimizer allows to generate coordination commands that not only 

satisfy the constraints enforced (e.g., velocities) but also dynamically optimize coordination performance.  Finally, a stability 

criterion is developed responsible for the impact of non-uniform communication delays in coordination, and in addition, a new 

online optimal control approach is proposed to resolve robust control with motion constraints. 
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