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ML XBEE An Imitation Learning Framework that Explicitly Considers
Robot Configurations and Robot-Environment Interactions.
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In this thesis, we propose imitation learning algorithms to cope with the difference of physical
properties between the instructor and robot.

Attention has been directed to imitation learning in humanoid robotics in recent years. For
humanoid robots with many degrees of freedom, a considerable amount of time is required to
prepare multiple motions in advance since the number of combinations of joint angle trajectories is
quite large. Imitation learning is considered as a suitable approach to initialize parameters in the
vast search space.

However, direct use of the instructor’s motion trajectories often fails because of the difference of
physical properties between the instructor and the robot. For example, a humanoid robot can falls
over if the robot directly copies the corresponding joint trajectories of an instructor’s behavior.

We deal with three major case of the difference of physical properties involved in the imitation
learning paradigm.

1) The kinematics (e.g., size, the number of joints) of a demonstrator and an imitator are different.

2) The dynamics (e.g., weight, inertia) of a demonstrator and an imitator are different.

3) The skill transfer problem rather than only imitating behaviors.

We propose imitation learning algorithms to solve three cases by using each shared latent space.

1) We find a shared low dimensional latent space between demonstrator’s and imitator’s postures.
Then, we derive a corresponding imitator’s movement to a demonstrator’s behavior.

2) We estimate the ground reaction force as shared space from captured demonstrator’s movements
so that an imitator can generate physically consistent imitated behaviors.

3) We extract task-related shared features from a demonstrator’s movements.

Then, an imitator tries to improve task performance by using the extracted features.
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