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Modeling the dynamic behavior of a soft robot equipped with an electromagnetic
actuator

Department of Design and Manufacturing Engineering, Graduate University of Advanced Technology,
Kerman, Iran

R. Dehghani

Abstract

Soft robots exhibit high mobility due to their inherent flexibility. This characteristic makes them suitable for a wide range of
applications. The use of non-contact and compact actuators, like electromagnetic ones, minimizes their size and provides their
deployment in various environments. While research in soft robotics is actively progressing, there is no research on the dynamic
modeling of soft robots equipped with electromagnetic actuators. In this paper, the kinematic and dynamic analysis of a soft robot
equipped with an electromagnetic actuator is presented. This robot consists of a soft and flexible section with a permanent magnet at
its end. Additionally, an electromagnetic field is used to move the soft robot. At first, the dynamic model of the soft robot is derived
using Cosserat's theory and modeling of the forces and electromagnetic moments of the actuator. After validating the dynamic
model, various states of the soft robot are simulated, and their results are presented. The results indicate that the dynamic model
proposed in this paper accurately predicts the behavior of the soft robot.

Keywords: Soft robot, Cosserat rod theory, Electromagnetic Field, Dynamic analysis, Approximation of time derivatives,
Backward differentiation formula.
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