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Abstract: A novel nonlinear estimation and control strategy for controlling the dynamic perform-
ance of a 2D pneumatic soft robot was proposed to address the problems of accurate modelling and
control of soft robots. Firstly, a linear model of the 2D pneumatic soft robot was established using a
Koopman operator-based approach. Then, the UKF was proposed for sensor data filtering and system
state estimation, while the LQR was used for optimal control of trajectory tracking. Simulation and
experimental results consistently show that the strategy herein performs better than other two strate-
gies in terms of trajectory tracking.
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