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RAG for Robotic Plan Generation

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 plan generators,
due to the huge amount of knowledge available to them. However, these LLMs struggle with halluci-
nations and a providing knowledge not explicitly represented in their training data.

In previous work [1], we used state-of-the-art LLMs to generate manipulation plans within a complex
cognitive architecture called CRAM [2]. We found that these models struggle to handle the complexi-
ties of the architecture, despite being provided with a comparable manipulation plan as a reference in
the prompt. As an extension, we are we are investigating Retrieval-Augmented Generation (RAG)
techniques [3], in which the prompt of an LLM is enhanced by chunks extracted from external re-
sources based on their similarity and relevance for the initial user command.

In this thesis, you will create and investigate a RAG-based pipeline for generating manipulation plans
for these complex architectures. For this, you will need to answer the following questions:

1. How should the LLMs be prompted (Prompt Engineering)?

2. What resources can be used to provide context to the LLMs?

3. How can the approach be evaluated?

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.

Related literature
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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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