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Reinforcement Learning of Robot’s Impedance Behaviors

Problem description:

Robotics applications that involve contacts with the environment require specific force profiles. Con-
trolling only the position, in fact, it is not sufficient to accomplish the task when the robot exchanges
forces with the environment. Approaches has been proposed to learn suitable impedance gains from
the variability in the task’s demonstrations and to generate a desired force profile [1], [2]. Nevertheless,
it is desirable, in real environments, to adapt the impedance gains and the resulting force behavior to
new dynamic scenarios.

In this Master Thesis work the student has to implement a Reinforcement Learning (RL) based al-
gorithm to refine the learned force profile while the robot is executing a task [3]. To execute the
learned force behavior, a customized impedance control [4] will be adopted. According to the task
specification, the learned force behavior will be then executed as a first or lower priority task.

Tasks:

• Literature overview on Impedance Control and Reinforcement Learning
• Learning the Cartesian impedance (Learning from Demonstrations)
• Learned force refinement according to external stimuli using RL
• Experimental evaluation on a KUKA LWR4+
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