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Intelligent agents are challenged by unknown situations in open worlds. They cannot perform ev-
eryday tasks like cutting food or pouring drinks without encountering unknown motions, objects or
environments. To mitigate this problem, LLMs have been investigated as potential resources to pro-
vide these robots with knowledge is a possible way to increase their world understanding and sup-
port their planning capabilities [1]. However, these LLMs struggle with hallucinations and a providing
knowledge not explicitly represented in their training data.

As a solution, we are investigating Retrieval-Augmented Generation (RAG) techniques [2], in which
the prompt of an LLM is enhanced by chunks extracted from external resources based on their simi-
larity and relevance for the initial user command. In general, these external resources are text-based,
but for providing knowledge relevant for robots solving manipulation problems, we investigated the us-
age of tutorial video transcripts as possible resources.

In this thesis, you will extend this investigation by developing, evaluating and comparing different
RAG pipelines that incorporate knowledge embedded in videos. These pipelines generally follow
these three ideas:

1. Using the audio of the video as textual information

2. Using Video-text-to-text models to generate a textual description of the video content

3. Creating a multi-modal embedding of the complete video with all its audio & visual information

No prior knowledge regarding is required. Regarding the programming language, it is advised to use
Python. The thesis can be taken in English or German.
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The Semantic Computing Group researches and develops methods that enable machines to acquire
relevant knowledge as well as linguistic capabilities. Using methods from natural language under-
standing and machine learning, we are aiming at machines that are capable of knowledge acquisition
by reading unstructured textual data. In particular, the group focuses on methods for information ex-
traction, semantic parsing, ontology learning, sentiment analysis, entity linking, as well as question
answering.

More information is available at: http://www.sc.cit-ec.uni-bielefeld.de/
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