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Improved kinematic and dynamic analysis of a multi-section continuum soft robot
using neural network

S. N. Nabavi Department of Mechanical Engineering, University of Bojnord, Bojnord, Iran
H. Kalani Department of Mechanical Engineering, Sadjad University, Mashhad, Iran
Abstract

Continuum soft robots exhibit complex dynamic behavior due to their inherent flexibility and large degrees of freedom, making it
difficult to develop models and control strategies. This paper presents a new approach to the kinematics and dynamics of multi-
section continuum robots using neural networks to simplify the equations. In the kinematic analysis, multi-purpose and complex
motion capabilities are revealed to create different shapes by considering each part separately. To analyze the dynamic model of the
robot, the Lagrangian method has been used. In this paper, neural networks have been used to estimate the Lagrangian functions and
their derivatives as a tool to simplify and improve their dynamic behavior. This approach can lead to the improvement of numerical
methods for solving dynamic differential equations of continuum robots. At the end of each section, several simulations are
presented to investigate the kinematics and dynamics analysis of continuum robots.

Keywords: Continuum robot, Multi-section, Neural network, Lagrange method, Kinematics, Dynamics.
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