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To establish a comprehensive control framework for soft robotics, this study
focuses on the modeling and control of nylon artificial muscles. By addressing the challenge of
accurate position and force measurement in artificial muscles, we developed a method to converge
them precisely to the desired targets. The modeling approach integrates both micro and macro
perspectives, and the derived models were utilized to construct control inputs. Additionally, we
proposed a state estimation method aimed at sensorless control, which enabled sensorless position
and force control through feedback mechanisms.
Furthermore, in modeling soft robotic fingers, we introduced a probabilistic parameterization to
account for motion variability. Through experimental analysis, we determined the distribution of
these parameters and developed a Kalman filter-based approach. This allowed for sensorless
estimation of fingertip angles, thereby enhancing the control accuracy of soft robotic fingers.
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