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What is the topic?

Situational awareness has been defined in [1] as the (a) perception of relevant elements in the environ-
ment, (b) the comprehension of their significance, and (c) the projection of their future status. In that
context, the task of imbuing autonomous mobile robots with cognitive abilities to be situationally aware
requires fulfilling functional capabilities, namely perception, reasoning, and projection.

Knowledge graphs (KGs) have been used to enable such cognitive abilities by representing the robot’s
knowledge, being the repository of all known information processed by the autonomous mobile robot. In
other words, KGs were used as a form of common agreement and consistent usage of identifiers and
other formal representations, necessary to encode knowledge into a model/data structure that is machine-
readable. Given this setting, it is crucial to study how existing robotics KGs in robotics cognition projects
are leveraged, and how these KGs are characterized.

In this thesis, the student will address the research questions

(R1) What is the status quo of existing KGs in ontology-based projects for robot autonomy?

(R2) How predisposed are the KGs of the ontology-based projects for robot autonomy to support situa-
tional awareness of mobile robots operating in a manufacturing environment?

To answer these questions, the student will study and compare existing KGs and apply them in the above
described scenario.

This thesis will be conducted in collaboration with the BMW Group (contract for the thesis possible if the
student works in Munich).
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What should you bring along?

e Basic knowledge in knowledge graphs and solid programming skills.
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