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Intuitive Knowledge Representations for Interactive Robot Programming

Problem description:

We are aiming towards an era, where robot programming is not only subject to experts but requires
shop floor workers and people in daily life situations to program robots. Learning from Demonstration
(LfD) has been proven as an appropriate method to do so but if task structures are getting more
complex, the user might loose control of what the system has already been learned and what are
its limitations. We can overcome this by employing active learning techniques where the system
decides what information is missing. Additionally, we want to present the system’s knowledge in an
intuitive way to increase explainability [1], correctability and parameterization options for constraints
that cannot be extracted from demonstration.
The goal of this project is to extend an existing LfD framework [2] with active learning techniques to
speed up task learning and at the same time, provide an interactive communication channel that gives
the user all necessary options to understand and control the task definition process.

Tasks:

• Literature survey on robot LfD, active learning and interactive robot programming
• Development of an active learning method for graph-based task structures with semantic annotation

of task segments (skills) [3]
• Combination of different sensor modalities: motion, force, and optionally vision
• Design and implementation of an interactive feedback channel (GUI and possibly speech) that

represents the task and allows correctability
• Experimental evaluation of system capabilities and human-robot interaction performance
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