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Overview
Motor skills are a learned sequence of movements, such as walk-

ing, manipulating, or essential sports skills. In their daily lives

humans exhibit an amazing repertoire of motor skills and it is

even more incredible how quickly humans can acquire new motor

skills or adapt existing ones. In contrast, a robot is traditionally

(re-)programmed by hand, which results in highly efficient but

regrettably also very task-specific movements. As an alternative

we can imagine robots that can learn new skills on their own,

which would allow them to cope with changing environments and

requirements autonomously. Such capabilities will permit indus-

trial and agricultural jobs to stay in Europe on the one hand and

are essential for service robots in regular households on the other.

Unfortunately, most standard, off-the-shelf machine learning ap-

proaches are not directly applicable to robotic scenarios.
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Currently, there are two main streams of learning approaches that

have been employed in motor skill learning: imitation learning and

reinforcement learning. These approaches correspond to familiar

human learning strategies. In imitation learning, also known as

learning from demonstration, the learner observes a teacher and

tries to mimic the behavior. In reinforcement learning the learner

tries to improve the skill by trial and error according to an opti-

mization criterion. However, the most crucial aspect of human

learning, namely the continued student-teacher interaction, has

been neglected by the existing research.
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Imitation Learning Reinforcement Learning

Reinforcement Learning

Learning Low-Level Control
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Learning Individual Skills

Generalizing Skills

Sequence & Combine Skills

Imitation Learning

Learning Skill Composition
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