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Theoretical and ExperimentalBehavior Analysis of Continuous Soft Robots Consisting
of Fiber-Reinforced Actuators
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Abstract
In this paperguasistatic analysis of a continuous soft robmde upof three fiberreinforced actuators is
performed.For this purpose, the kinematic and dynamic equations of this robot are extracted a
numerically solved by considering it as a CosseratThdresultant equations are dependent on the length
of the rod's curvature, and thus can only simulate forces and strains in the longitudinal direction. Due to
difficulties of applying radial forces in this model, the modeling of a single-fibiaforcedactuator using
nonlinear elasticity equations is then presenkdally, by solving these equations, the strains resulting
from radial stresses are calculated and integrated with the strains olftaime@osseart rod adel.
Experiments have been carriegt to validate the proposed theory. For this purptheerobot end effector
position is extracted using image processing methods and compared with the presented models.
experimentatesults show that applying the effect of radial pressures to thee@ model improves the
relative error by 13.48%.

Keywords: Soft Robot; Fibereinforced Actuator; Radial Pressure; Nonlinear Elasticity Theory; Cossera
Rod.
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3 Linear Variable Differentialransformer (LVDT) 1 Shooting method
2 runge kutta 4th order (RKT4)
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