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Video source: Berkeley Deep Drive-100k



AI models lack awareness of OOD data
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https://www.reddit.com/r/Roadcam/comments/1cvq1qp/usa_tesla_vehicle_nearly_runs_into_a_train/



AI models lack awareness of OOD data

Model trained on self-driving 

dataset produces overconfident 

predictions for unknown object
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Multi-modal Large language 

models

What’s the woman in the upper left 

corner of the picture doing?

MLLMs Struggle Under Distribution Shifts

Response



Multi-modal Large language models

MLLMs Struggle Under Distribution Shifts

What’s the digit in this image?

Investigating the Catastrophic Forgetting in Multimodal Large Language Models, Zhai et al. 2024



MLLMs Struggle Under Distribution Shifts

Understanding Multimodal LLMs Under Distribution Shifts: An Information-

Theoretic Approach. C. Oh, Z. Fang, S. Im, X. Du, Y. Li arXiv 2025.



Our goal: investigate fundamental capabilities and 

develop new learning algorithms and theories for 

safety-aware learning in the wild.



Safety should be a built-in objective of ML 

learning process, not an afterthought or add-on
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Research Thrusts

T1: Safety-aware learning 

from offline wild data

T3: Safety-aware learning 

for foundation models

Deployment environment

Training environment

T2: Safety-aware learning 

from online wild data



Research Thrusts

T1: Safety-aware learning 

from offline wild data

T3: Safety-aware learning 

for foundation models
Deployment 
environment

Training environment

T2: Safety-aware learning 

from online wild data

Models’s safety boundary can adapt to dynamic 
deployment environments!



Research Thrusts

T1: Safety-aware learning 

from offline wild data

T3: Safety-aware learning 

for foundation models

T2: Safety-aware learning 

from online wild data



Thank you! 
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