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Motivation

• Complex autonomous systems require 
verification and validation

• Rare failures are difficult to find; even 
more difficult to analyze

• Monte Carlo sampling can be inefficient, 
intractable, and misleading

• Common acceleration strategies 
introduce “expert” bias and jeopardize 
independent testing

Method

• Learn failure policy 𝜋∗ 𝑠 that encodes 
statistical modes of failure-conditional 
distribution

• Form surrogate environment 𝑞(𝑥)
based on 𝜋∗ 𝑠

• Importance resampling:
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Formalization

• System state 𝑠

• Stochastic time-varying environment 
𝑋 ~ 𝑝(𝑥)

• Failure criterion 𝑠 ∈ 𝐹

• System evolution 𝑠𝑡+1 = 𝑠𝑡(𝑥)

• True failure probability:

𝜇 = 𝐸𝐱[𝟏𝐹 𝑠 𝐱 ]
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