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Abstract For challenging problems in modeling and control of dielectric elastomer actuators (DEA), this paper
proposed dynamic modeling and tracking control methods for a DEA based on the neural ordinary differential equa-
tion (ODE) and nonlinear model predictive control (MPC). First, a dynamic model of the DEA was established
based on the neural ODE to describe its complicated dynamics behavior. Then, based on the established dynamic
model of the DEA, a nonlinear model predictive controller was designed to realize its tracking control objective. Fi-
nally, a series of tracking control experiments were conducted on the built experimental platform. In all experiment-
al results, the motion of the DEA can track the target trajectory well, and all relative root-mean-square-errors are
no more than 3.30%, which illustrates the effectiveness of proposed dynamic modeling and tracking control methods.
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ear model predictive control
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