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The Problem Our Solution: AED

It’s challenging to automatically 
discover RL-based vulnerabilities [1] 
that are both effective and diverse.

�Idea: We leverage the in-context learning and code-synthesis capabilities 
of Large Language Models (LLMs) to automate reward design.
Approach: Given environment descriptions,  LLMs synthesize reward 
functions [2] for diverse accident types. A preference-based reward learning 
module filters out noisy LLMs-generated rewards to improve effectiveness.

Evaluation of Diversity

AED consistently discovers a broader set of distinct vulnerability 
types than VDARS across different traffic environments.

Evaluation of Effectiveness

Key takeaways

References

Qualitative examples of distinct vulnerability types discovered 
by AED in the Highway environment.

AED consistently achieves the highest 
effective vulnerability rates across different 
traffic environments.

[1] Mu, Ye, et al. "Multi-agent vulnerability discovery for 
autonomous driving policy by finding av-responsible 
scenarios." 2024 IEEE 20th International Conference on 
Automation Science and Engineering (CASE). IEEE, 2024..  
[2] Ma, Yecheng Jason, et al. "Eureka: Human-level reward 
design via coding large language models." arXiv preprint 
arXiv:2310.12931 (2023).

- We propose an LLMs-based framework that 
uses reinforcement learning to automatically 
discover effective and diverse vulnerabilities in 
autonomous driving policies.
- We demonstrate the preference-based reward 
learning can denoise LLMs-generated rewards 
for autonomous driving safety evaluation.


