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Large Foundation Models (LFMs) have demonstrated strong 
capabilities in content generation and instruction following. 
However, it is essential to determine when users can reliably trust 
their outputs, emphasizing the need for transparency and 
reliability in LFMs. This proposal focuses on a critical aspect of 
transparency, Uncertainty Quantification (UQ). UQ involves 
estimating and characterizing the challenges in providing 
definitive answers arising from factors such as ambiguous input 
(aleatoric or data uncertainty) and limitations in model 
knowledge (epistemic or model uncertainty). UQ is particularly 
crucial for safety-critical applications, including clinical 
decision-making, finance, and autonomous systems. This 
proposal aims to develop a comprehensive and theoretically 
guaranteed UQ framework for LFMs by exploring multiple facets 
of uncertainty estimation, including single-turn question 
answering (e.g., Large Language Models), sequential answering (e.g., Large Language Models), sequential 
decision-making (e.g., embodied AI and LLM agents), 
cross-modality uncertainty quantification, (e.g., Large 
Multi-Modality Models), and the application of UQ in clinical 
decision-making.
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