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Force-response-type remote operation device for mobile manipulators on rough
terrain based on 3D environment observation
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Tracked vehicles that mount multi-degrees of freedom manipulator are of service
to find and support victims in disaster environments. However, it requires high-skill for tele-operation
of such complicated system. Therefore, in this research, we aimed at researching and developing easy
handling tele-operation system, particularly, (1) representation of 3D map on display, (2) contact
estimation and presentation with master arm, (3) stability analysis and display to operators. Finally, we
integrated the above system and evaluated by some experiments in indoor and outdoor fields. According to
the experiment, we confirmed the advantages of the proposed system.
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