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Imitation Learning for Handling Objects in Three-Dimensional Space
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This paper presents a novel method for learning object manipulation such as rotating an object or placing one

object on another.

In this method, motions are learned using reference-point-dependent probabilistic models,

which can be used for the generation and recognition of motions. The method estimates (1) the reference point,
(2) the intrinsic coordinate system type, which is the type of coordinate system intrinsic to a motion, and (3)
the probabilistic model parameters of the motion that is considered in the intrinsic coordinate system. Motion
trajectories are modeled by a hidden Markov model (HMM), and an HMM-based method using static and dynamic
features is used for trajectory generation. In the experiments, users demonstrated the manipulation of objects so
that the motion could be learned. Furthermore, the results showed that appropriate motions were generated even

if the object placement was changed.
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