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Aurora's Self-Driving Stack Has No Normative Memory

by Nick Clark | Published March 28,2026 | PDF

Aurora Innovation develops the Aurora Driver for autonomous trucking and ride-hailing, combining lidar, radar, and camera perception with sophisticated
planning and motion control. The system handles complex highway scenarios and urban intersections with real engineering depth. But the Aurora Driver
does not maintain a persistent normative model that tracks whether its decisions remain ethically consistent over time. Each planning cycle optimizes for
safety and efficiency within the current scene without reference to a cumulative record of normative behavior. Integrity coherence provides this: a three-
domain model with deviation tracking, self-correction, and governed consistency that persists across every decision the system makes.

What Aurora built
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Aurora's technology stack represents serious autonomous vehicle engineering. The FirstLight lidar provides long-range 3D perception. The perception
system fuses multiple sensor modalities to build scene understanding. The planning system generates trajectories that balance safety constraints, traffic
rules, and operational efficiency. The motion controller executes those trajectories with smooth, predictable vehicle behavior.

Safety is addressed through extensive simulation testing, redundant sensing, and conservative planning margins. The system is designed to handle edge
cases through scenario-specific programming and learned behaviors. Within any given planning cycle, the system produces safe and rule-compliant
trajectories. What it does not do is track whether the pattern of its decisions across thousands of planning cycles maintains normative consistency.

The gap between per-decision safety and normative consistency

An autonomous truck that consistently gives less clearance to cyclists than to cars in lane-sharing scenarios may be producing individually safe
trajectories. Each planning cycle satisfies its safety constraints. But the pattern across decisions reveals a normative deviation: the system treats different
road users with different margins in ways that, accumulated over time, constitute inconsistent ethical behavior. No individual decision is unsafe. The
trajectory of decisions deviates from the normative standard that all road users receive equivalent consideration.

Without a persistent normative model, the system cannot detect this deviation because it does not track the pattern. Each planning cycle is solved
independently. The deviation function that would compare actual behavior across decisions against the declared normative standard does not exist in the
architecture. The system has no self-esteem validator that monitors whether its behavioral trajectory is consistent with its design principles.

The consequences are regulatory and ethical. Regulators evaluating autonomous vehicle behavior look at patterns, not individual decisions. A system that
cannot demonstrate normative consistency across its decision history cannot satisfy the kind of accountability that public road operation requires.

What integrity coherence provides

The three-domain integrity model gives Aurora's system a persistent normative representation. The normative domain defines what the system believes it
should do: equal consideration for all road users, consistent safety margins, predictable behavior. The behavioral domain tracks what the system actually
does across every planning cycle. The deviation function continuously computes the gap between declared norms and actual behavior.

When deviation exceeds a governed threshold, the system detects its own inconsistency. Coping intercepts adjust behavior before the deviation
compounds. The self-esteem validator maintains a running assessment of normative alignment. The coherence trifecta of empathy, self-esteem, and
integrity operates as a unified control loop that keeps the system's behavior aligned with its declared principles across thousands of decisions over months
of operation.

The structural requirement

Aurora's autonomous driving engineering solves the perception and planning problems with genuine technical depth. The structural gap is normative
memory: the persistent, governed tracking of whether decisions remain consistent with declared ethical principles across the system's operational lifetime.
Integrity coherence provides this as a computational primitive, not as a post-hoc audit layer. The autonomous system that maintains integrity coherence
does not merely make safe individual decisions. It tracks, governs, and self-corrects the normative trajectory of its behavior over time.

Integrity & Coherence All 21 steps —
Track normative consistency. Detect deviation. Self-correct.

Primary Technical Disclosure

o The Coherence Trifecta: Empathy, Integrity, and Self-Esteem as a Unified Control Loop

Secondary Technical

o Coping Under Empathic Pressure: HSP, Narcissism, and Psychopathy as Control-Loop Interceptsc Three-Domain Integrity Modelo Deviation Function
D=(N-T)/(ExS)o Self-Esteem as Internal Validatoro Deviation as Deterministic Semantic Mutationo Integrity Structural Placemento Empathy as
Distributed Moral Loado Coherence Trifecta Control Loopo Coping Intercept Patternso Integrity Deviation Loggingo Integrity Collapse Detectiono
Redemption Engineo Moral Trajectory Forecastingo Integrity-Aware Trust Slope Validationo Integrity-Confidence Cross-Primitive Couplingo Integrity-
Modulated Discovery Traversalo Integrity-Aware Multi-Agent Negotiationo Biological Signal Coupling for Integrityo Policy-Based Integrity

Agentso Integrity and Coherence for Social Media Moderation Agents
Applications (Specific)
o Waymo's Ethical Decisions Have No Normative Memory© Cruise's Safety System Cannot Track Its Own Consistencyo JPMorgan's Trading

comma.ai Learns to Drive Without Learning Ethics
Integrity & Coherence overview —
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Legal

Subject to one or more pending U.S. and international patent applications, see Patents for the current list and status. No license, express or implied, is
granted. Any use requires a separate written agreement—see Licensing. Patent applications referenced on this site are pending. Claim scope, if any, is
subject to examination and may issue in altered form or not at all. See Legal for terms and conditions.
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Adaptive Query™ is a trademark of Nicholas Clark. U.S. federal registration is pending. federal registration. AQ™ , AQ Inside™ , Adaptive Index™ ,
Adaptive Network™ , Semantic Agent™ , @ AQ™ , AQID™ , and Adaptive Coin™ are used as trademarks in connection with the Adaptive Query platform
and brand. Other names may be trademarks of their respective owners.

Platform operated by Adaptive Query LLC, which provides patent and trademark licensing services. Copyright © 2025-2026 Nicholas Clark. All rights
reserved.
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