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Research status and prospects of control methods for soft robotic arms
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Abstract : Soft robotic arms have been widely used in various fields such as biomedical and marine exploration in recent years due to their
advantages of multiple degrees of freedom, high flexibility, strong environmental adaptability, and high safety and interactivity. The soft
robotic arm is made of highly deformable flexible materials. Due to the nonlinear characteristics of its materials, the precise control of the
soft robotic arm has always been a research focus and difficulty in this field. Domestic and foreign researchers have carried out extensive
research on the control methods of the soft robotic arm and made significant progress. However, there are still several issues that need to
be addressed urgently. Therefore, this article summarizes the research achievements of domestic and foreign researchers in the motion
control methods of soft robotic arms in the past decade. The commonly used control methods and the latest technologies of soft robotic
arms are analyzed and summarized. The difficulties and challenges faced by soft robotic arm control are pointed out. The future
development direction of soft robotic arm control methods is explored and prospected.
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Fig. 1 Hypothesis of piecewise constant curvature
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Fig.2 Piecewise constant curvature model
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Fig.3  Soft robotic arms inspired by octopus tentacles
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Fig. 4  Soft manipulator model based on Cosserat model
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Fig. 5 Finite element analysis of a wire driven soft robotic arm
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Fig. 6  Soft robotic arm capable of trajectory tracking
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