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Robust control of a driving-cables continuum robot based on radial basis neural
network and projection operator

S. Tavakoli Department of Mechanical and Materials Engineering, Graduate University of Advanced
Technology, Kerman, Iran

Department of Mechanical and Materials Engineering, Graduate University of Advanced

R. Dehghanl Technology, Kerman, Iran

Department of Mechanical and Materials Engineering, Graduate University of Advanced
M. R. Karamooz Ravari Technology, Kerman, Iran
Abstract

Continuum robots have better maneuverability than conventional serial manipulators with rigid arms, especially in confined
environments. Inherent compliance of these robots is caused a better interaction with objects that are facing their presentation. In

these robots, cables that are connected to disks are used as actuators. In this paper, the kinematics of a driving-cables continuum
robot is studied at first. Using the equations obtained in kinematic analysis, dynamic analysis is performed and the equations of
motion of the robot are derived. Due to the uncertainty of the dynamic model, a robust controller is suggested. In the proposed
method, the nonlinear functions related to the Coriolis, the Centripetal and gravity force are estimated using by the radial neural
network and the Projection operator and their approximation are used in the controller. To verify the performance of the proposed
controller, some simulations are performed. The results show that the proposed controller can force the continuum robot to follow
the desired trajectory without knowing the nonlinear terms of the dynamical model.

Keywords: Driving-cables Continuum Robot, Robust Control, Radial Basis Neural Network, Projection Operator.
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