Professorship Autonomous Vehicle Systems
Department of Mobility Systems Engineering
TUM School of Engineering and Design
SA/MA

Enhancing Autonomous Vehicles Awareness with Multimodal
Large Language Models

Traditional algorithms in autonomous vehicles are designed to handle predefined scenarios.
However, real-world driving often presents novel and unexpected situations.

Deploying a Multimodal Large Language Model (MLLM) to enhance the awareness of autonomous
vehicles about their environment has the potential to revolutionize the field of autonomous driving.
By combining cutting-edge natural language processing with multimodal perception capabilities,
this integration offers numerous benefits, significantly improving the available algorithms and
making autonomous vehicles more context-aware and adaptive.

MLLMs can generate dynamic and contextually-aware responses based on the sensor inputs
received by the vehicle. This adaptability is crucial for autonomous vehicles to navigate through
various scenarios, such as changing weather conditions, construction zones, or unexpected
obstacles. The real-time analysis of multimodal data by MLLMs enables the vehicle to make
informed decisions and respond proactively to the environment's nuances.

The goal of this thesis is to improve the awareness of state-of-the-art autonomous driving software,
by adapting it using MLLMs.

Tasks to be completed during the thesis:
e Conduct a state-of-the-art review on the use of MLLMs
¢ Conduct a state-of-the-art review on available open-source pre-trained MLLM s

¢ Design a multimodal fusion mechanism to integrate information from different sensors and
data modalities

e Fine-tuning on specific autonomous driving algorithm tasks to improve their performance
in the chosen context based on available data

e Integrate the Multimodal Large Language Model (MLLM) into a given simulation framework

e Test and evaluate the performance of the proposed approach in simulation and/or
experiment

e Compare the performance of the proposed approach with traditional methods

e Write a comprehensive thesis report documenting the research, methodology,
implementation, and results.
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