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This study presents a strategy of robotic manipulation based on caging,
geometrical constraints for object grasping and manipulation. The objective of the study is to
execute manipulation tasks according to the strategy with higher reliability. First we acquire three

dimensional images of objects to recognize geometrical features of the objects for caging
constraint. In this study, we focus on loops or holes of objects such as a handle of mug and detect
the features to plan robot motion of caging. Second we propose an evaluation index of caging
constraints, which is available to evaluate the quality of object constraint by both mechanical and
geometrical effects simultaneously. The index is calculated as robustness of objects in grasping and
manipulation. The robustness of objects can be equivalent to difficulty of movement of objects,
that is, higher robustness ensures to complete firm robotic tasks.
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