
Introduction LFR Visualization

Methods Near-Miss Metrics

FREA: Feasibility-Guided Generation of Safety-Critical 
Scenarios with Reasonable Adversariality

Keyu Chen1,  Yuheng Lei2,  Hao Cheng1,  Haoran Wu1,  Wenchao Sun1 ,  Sifa Zheng1
1SVM, Tsinghua University & 2The University of Hong Kong. Code is available

(a) Conservative Scenario (b) Excessive Adversarial Scenario (c) Ideal Adversarial Scenario
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Core Contribution:
FREA incorporates feasibility as guidance to generate adversarial yet AV-feasible,
safety-critical scenarios for autonomous driving.

Largest Feasible Region (LFR):

Optimal Feasible Advantage Function:

Feasibility-dependent Objective Function :

Approximate LFR through Offline Learning:

FREA exhibits strong generalization in AV testing under various AV methods and traffic environment.

FREA effectively generate safety-critical scenarios, yielding considerable near-miss events.

Feasibility Metrics
The well-trained LFR is reliable under various traffic scenarios.

FREA balances adversariality with AV feasibility for minimal collision severity.

Generalization of AV Testing

Representative Scenarios

AV Training Results

FREA provides effective data (safety-critical data) for AV training, thus improving policy robustness.


