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Operating an autonomous driving research vehicle involves numerous manual and repetitive
tasks: mission goals must be set by hand, all software and hardware components must be
verified before each test drive, and recorded data must be sorted, uploaded, and documented
afterwards. These tasks are time- and resource-consuming, error-prone. Recent advances in
large language model (LLM)-based Al agents open up the possibility of delegating such tasks
to an intelligent assistant that can perceive the system state, reason about it, and act through
well-defined tool interfaces. In the light of this, an Al agent integrated into an autonomous
driving software stack such as Autoware could set goal poses from natural language com-
mands, perform automated start-up checks of all necessary components, and manage rec-
orded driving data, including upload and automatic summarization of each recording session.

This thesis focuses on developing and integrating an LLM-based Al agent into the Autoware
software stack of our research vehicle, with an aim on mission assistance, automated system
checks, and data management as the target applications.

The thesis can be divided into the following tasks:

e Literature research on current methods for LLM-based Al agents, tool use, and
their application in robotics and autonomous driving
e Design of an agent architecture and its tool interfaces to the Autoware stack
(e.g., via ROS 2 and Zenoh bridge)
¢ Implementation of a Proof-of-Concept (PoC) covering selected use cases:
o natural-language mission commands (e.g., goal pose setting),
o automated start-up check of necessary components,
o management and summarization of recorded driving data
e Evaluation of the implemented agent regarding reliability, task success rate,
and usability on the research vehicle or in simulation
e Documentation of the work

The written elaboration should document the individual work tasks in a comprehensive and
well-structured form. The candidate is obligated to perform the thesis independently and to
indicate the used scientific materials.
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