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State-attracted Control of Cable-driven Soft Robot With

Human-inspired Decision-making Integration

PENG Jin-Zhu' WANG Zi-Hao' YANG Yao-Yu' FAN Peng-Hui' LIU Ya-Qiang'

Abstract Cable-driven soft robot (CDSRA) combines a compliant body with cable transmission, offering notable
advantages in lightweight design, motion compliance, and human-robot interaction safety, thus showing great po-
tential in collaborative manipulation and interaction scenarios. However, the strong nonlinearity and large deforma-
tion of soft materials, together with the multi-degree-of-freedom coupling and parameter uncertainties introduced by
cable-driven structures, pose challenges to stable control and disturbance rejection in complex environments. To ad-
dress these issues, this paper develops a bionic cable-driven soft robot prototype, establishes its kinematic and dy-
namic models, and proposes a state-attracted control method for CDSRA incorporating human-inspired decision
(HID). In this method, a spiking neural network is introduced to emulate human decision-making, enabling adapt-
ive updates of the start-stop strategy and desired trajectories. Moreover, a robust trajectory-tracking control
strategy integrating a state-attracted function with HID is designed to constrain the direction of tracking-error con-
vergence under model uncertainties and external disturbances, while closed-loop stability is proved via Lyapunov
theory. Simulation and experimental results demonstrate that the proposed method achieves favorable performance
in robustness, human-robot interaction safety, and dynamic response, validating its feasibility and effectiveness in
practical human-robot interaction scenarios.
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