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This research reports on numerically and experimentally obtained results for

an underwater multi-joint gripper for which joint stiffness can be adjusted using a differential
gear mechanism. By adjusting the joint stiffness, the gripper can achieve an enveloping grasp of
various objects, such as irregularly shaped objects and those of varied softness. We derived
equations of motion for the gripper, including hydrodynamic effects, developed a numerical
simulator, and numerically evaluated the gripper performance under steady water flows. We also
conducted preliminary experiments to assess the gripper performance in a circulating water tank.
From the numerical and experimentally obtained results, we confirmed that the gripper can maintain
its posture and hold an object stably, even in water flows. Additionally, we demonstrated that an
underwater vehicle with the gripper was able to grasp an object by manual control.
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