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Abstract: 

Model-based optimal control of large-scale soft robots is difficult for many reasons. Two of the main 
limitations are the difficulty of modeling such systems, and the tractability of the optimal control problem 
given the large number of degrees of freedom. First principle-based models can be difficult to derive and 
validate for soft robots. In addition, if the form of the soft robot platform changes, the method to model 
the platform may also need to change drastically. While any attempt to include additional states to 
improve the model accuracy also increases the complexity and decreases the tractability of the optimal 
control problem. In this talk, with an eye towards enabling multiple soft robots to coordinate motion for 
co-manipulation tasks, we present two approaches to solve these problems. First, we present learned 
models and DNN architectures that enable closed-loop optimal control of large-scale soft robots. Second, 
we present a sampling-based method to find high-quality solutions in a model predictive control 
formulation. Finally, we also present the limitations of this work and needed changes to reach the full 
potential of model-based control for soft robots.  
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