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Methods, Evidence Limits, and Layered Assurance

Operational need:
Communication delays and uncertain environments make onboard autonomy valuable 
for many NASA missions, transferring decisions, monitoring, and failure response 
from operators to the system.

Assurance challenge:
Learned, context-dependent behavior and closed-loop interactions make complete 
specifications and exhaustive testing impractical. Model-level evidence cannot 
automatically be extrapolated to the full autonomous system.

Review focus:
We examine how formal methods, benchmarking, testing, and runtime assurance can 
be combined into layered evidence for AI-enabled autonomy, and how the required 
assurance changes with system capability, autonomy, and operational authority.

Motivation & Scope Taxonomy of V&V Methods

As AI systems move from advising humans to acting on their behalf, assurance must 
combine evidence across methods, system layers, and lifecycle stages.

• Develop an adaptable framework. Translate the survey findings into reusable 
guidance that teams can tailor to their AI-enabled system, operating envelope, 
authority boundary, lifecycle stage, and assurance needs.

• Demonstrate key methods. Build small - to medium-scale examples that show how 
selected V&V methods work and what their evidence can and cannot support.

• Evaluate the framework in practice. Apply the framework to representative 
projects to assess its clarity, adaptability, and usefulness; refine it based on the gaps 
identified.
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