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Robot’s Compliance Adaptation through Reinforcement Learning

Problem description:

In many tasks controlling only the robot position is insufficient to achieve the goals of the task. These
are typically tasks that involve contact or require a specific response to physical perturbations. The
ability to adapt the impedance to different task requirements and stochastic disturbances increases the
performances, versatility and robustness of the robot.

In this Master Thesis work the student has to implement a Reinforcement Learning (RL) based algo-
rithm to learn a variable joint stiffness while the robot is executing a task as in [2], [3]. The main idea is
to project the contributions of these variable stiffness terms into the Null Space of the robot Jacobian.
In this way the Cartesian Space impedance (learned, for example, as in [1]) remains unchanged while
the robot can react to the disturbances.

Tasks:

e Literature overview on Impedance Control and Reinforcement Learning

e Learning the Cartesian stiffness (Learning from Demonstrations, Kinaesthetic teaching, ...)
e Learning the Joint stiffness through RL and projection in the Null Space

e Experimental evaluation on a KUKA LWR4+
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