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In this stud¥, we applied Haptic Shared Control (HSC), where a human
operator and an automated system collaboratively control a machine and robot, and a multi-joint
gripper with variable stiffness functionality to an underwater robot. Our goal was to reduce the
operator®s burden, improve the efficiency, and enhance the automation of close-range and contact
tasks underwater. Firstly, we developed a control device that realizes the control of the underwater
robot and provides haptic feedback to the operator, validating the effectiveness of HSC.
Additionally, we developed a highly usable gripper mechanism with variable stiffness functionality
to assist in approaching and grasping underwater objects. Furthermore, we obtained fundamental data
on methods to prevent cable entanglement, which is useful during underwater robot operations, and on
operator motion sickness.
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