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Adaptive Robust Visual Servoing Control of a Soft Manipulator in

Underwater Environment

XU Fan'  WANG He-Sheng'

Abstract Underwater bioinspired soft robots enjoy high applicability in underwater exploring, biology observing,
etc. This paper proposes an adaptive robust controller to improve the performance of the octopus-inspired soft ro-
bot in underwater environment and to realize accurate positioning control in the uncalibrated environment with dis-
turbances. The paper designed a dynamically stable controller based on the underwater dynamic model. Consider-
ing the high-costing and tedious offline identification of soft material parameters, the paper proposed an adaptive
method to estimate the unknowns. Considering the special underwater working condition, the paper proposed an ad-
aptive robust visual servo controller, which can online compensate for refraction effect and avoid solving prior envir-
onment information by estimating unknown upper bound of environment disturbances. The proposed algorithm was
experimentally validated in a soft robot prototype, serving as a theoretical basis of applications of bioinspired soft
robots.
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