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In this study, we developed several robot systems usin? Universal Vacuum
Gripper (UVG) based on the jamming transition of granular material. First of all, the grip
performances by the operation method and the material of UVG were verified, and the wall climbing
robot realized the movement of the uneven wall and ceiling. Next, we evaluated the adhesion
performance on uneven wall surface depends on the film shapes of UVG. We developed a multi-copter
for tapping sound inspection using the wall effective UVG, and confirmed that the robot system was
possible to judge the crack of the wall surface by the hammering test. Finally, we developed a
human-adult-sized humanoid robot, named Q-bot equipped with UVG. We participated in the World Robot
Summit 2018 and evaluated the gripping performance of multi-variety products in convenience stores.
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Figure 1. Adhesion experiments to the multiple materials with the proposed vacuum pad. (A) plate with uneven surface,
(B) tile plate, (C) bowl, (D) taper can, (E) grasping the edge of can, (F) filled wine bottle.
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Figure 2. Adhesion modes of Universal Vacuum Gripper. (O) Before adhere, (A) vacuum, (B) gripper, (C) hook.
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Fig. 5 Climbing test of the rotation type robot
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(a) State of adhesion (b) Inpection process

Fig. 6 Adhesion experiment of multirotor
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