
AV Validation is Fundamentally 

a Search Problem
and the search strategy must evolve with the system.
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AV Validation

STPA

Importance Sampling

PEGASUS Taxonomy

ISO 34503

Critical Scenario ID

RL-based Generation

Accident Data Mining

UL 4600

Adversarial Testing

ISO 21448 / SOTIF

Monte-Carlo Simulation

ISO 34504

Multi-Objective RL

FMEA Naturalistic Driving Data

NATM

ODD-based derivation
Scenario abstraction

(Logical-Concrete)

Scenario Coverage

Falsification

(Parameter optimization)



Clear on What Works

Rule-based Era



Boundary loses meaning

End-to-End Era



Sparse sampling across 
the scenario space

Mapping the 
Failure Space
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The Search Loop

Driven by an AI Validation Agent

Converging on the Vulnerability



7

Search Strategy Evolves with the System

System

Search

Strategy 

Rule-based End-to-End Next

?



Thank you
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