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What Regulated-Autonomy Training Compliance
Requires

UNECE R155 (vehicle cybersecurity, mandatory in EU and adopted by reference in

many jurisdictions), FDA's AI/ML SaMD framework (medical-device AI/ML

governance), EASA's emerging frameworks for aviation autonomy, and similar

regulatory regimes are converging on requirements that map directly to depth-

selective training governance with per-example provenance.

Each regime requires that operators of regulated autonomous systems demonstrate:

which training data influenced which model behaviors, that the training data met

regulatory rights and quality requirements, that training-data revocation propagates

to affected models, and that audit-grade lineage supports forensic reconstruction of

training-event causality.

Why Non-Architectural Training Doesn't Pass
Compliance

Operators currently demonstrate training-pipeline compliance through

documentation, audit reviews, and post-event reconstruction. The pattern works for

low-volume traditional ML deployment; it scales poorly to fleet-scale autonomous-
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system training and produces structural gaps that compliance audits surface

increasingly.

When the EU AI Act audit asks 'which fleet contributors influenced this specific

model behavior, with what data rights, under what training-time governance,' non-

architectural reconstruction has structural gaps. The architectural primitive provides

what current architecture cannot — audit-grade per-example provenance through

credentialed lineage.

How the Architectural Primitive Maps to
Compliance

Each training contribution is a credentialed observation. The depth-selective gradient

routing produces credentialed update events that reference the contributing

observations. The model state at any time has a complete lineage tracing every

gradient update back to the contributing training data, the depth-routing policy that

admitted it, and the credentialing authority that signed it.

Audit replay reconstructs the training events that produced any specific model

behavior. The regulatory query — 'why does the model behave this way' — has

architecturally-supported answers rather than reconstructed-from-engineering-

knowledge answers. The compliance pathway becomes architectural rather than

procedural.

What This Enables for Regulated Operators

Vehicle manufacturers, medical-device manufacturers, and aerospace operators

deploying autonomous systems gain compliance pathways that map directly to

architectural primitives. The compliance work shifts from per-deployment custom

audit-tooling to architectural-primitive consumption.



Cross-jurisdictional compliance — increasingly important as regulated autonomy

operates across regulatory boundaries — gains the same architectural foundation. The

patent positions the primitive at the layer where regulated autonomy training is

converging architecturally.


