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Abstract: Aiming at the issue of shape control for cable-driven hyper-redundant continuum robots, a whole-body shape control
method with joint angle feedback is proposed. By integrating joint angle sensors into each segment of the robot, real-time joint angle
are measured, and a closed-loop shape control system for the entire manipulator is constructed, thereby achieving accurate adjustment
and control of the whole manipulator’s shape. Simultaneously, a 21-degree-of-freedom cable-driven hyper-redundant continuum robot
is designed, and its kinematic model is established for validating the whole-body shape closed-loop control algorithm and performing
inspection tasks in simulated aircraft fuel tanks. Experimental results demonstrate that the proposed whole-body shape closed-loop
control method not only achieves high-precision tracking of desired joint angles but also realizes angle feedback control of the whole

manipulator’s shape. Furthermore, the cable-driven hyper-redundant continuum robot can navigate flexibly within a simulated platform
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of aircraft fuel tank , providing a solid theoretical foundation and technical support for related applications.

Keywords: hyper-redundant continuum robot; whole-body shape control; joint angle feedback; kinematic model; aircraft fuel

tank inspection
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