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comma.ai Learns to Drive Without Learning Ethics

by Nick Clark | Published March 28,2026 | PDF

comma.ai's openpilot uses end-to-end learning from millions of miles of human driving data to produce remarkably natural driver assistance. The system
learns how humans drive by watching them drive. The approach produces vehicle control that feels intuitive and handles highway scenarios with
surprising competence for its hardware cost. But learning how humans drive is not the same as learning the ethical principles behind human driving
choices. The system absorbs behavioral patterns, including their biases and inconsistencies, without a normative layer to detect or correct ethical drift.
Integrity coherence provides this: a persistent model that tracks whether learned behavior remains consistent with declared ethical principles and self-
corrects when it deviates.

What comma.ai built
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comma.ai takes a radically different approach to autonomous driving. Rather than building sensor suites and hand-crafting planning algorithms, openpilot
learns driving behavior from camera data collected by its user community. The system observes how humans drive and produces a neural network that
imitates that behavior. The result is a driver assistance system that runs on commodity hardware and handles highway driving with a naturalness that
engineered systems often lack.

The learning-based approach has a significant advantage: it captures the implicit knowledge that experienced drivers possess but cannot articulate. Lane
positioning in traffic, merge timing, following distance adjustment in varying conditions. These behaviors are learned from data rather than programmed
from rules. The community contributes driving data continuously, and the model improves with each training iteration.

The gap between learned behavior and normative governance

Human driving data contains ethical inconsistencies. Drivers give less space to vehicles in certain categories. They exhibit different levels of patience with
different road user types. They adjust their behavior based on neighborhood characteristics in ways that may reflect biases rather than ethical principles. A
system that learns from this data learns the inconsistencies alongside the competent driving behavior.

The end-to-end learning approach has no mechanism to separate ethically appropriate driving patterns from ethically inconsistent ones in the training data.
The model absorbs both and reproduces both. As the model is updated with new data and training iterations, the ethical properties of its behavior may shift
without detection because no normative model is tracking consistency.

This is not a critique of learning-based driving. It is a statement about what learning alone cannot provide. Learning produces capability. It does not
produce normative governance over that capability. A system that drives competently but cannot verify that its behavior is ethically consistent has solved
the control problem without addressing the ethical problem.

What integrity coherence provides

The three-domain model gives openpilot a normative layer above its learned behavior. Declared ethical principles define how the system should treat
different road users, what consistency means across driving scenarios, and what ethical constraints apply to learned behavior. The behavioral domain
tracks what the learned model actually does across real driving episodes. The deviation function continuously computes whether learned behavior aligns
with declared principles.

When a model update shifts behavior in ways that increase normative deviation, the integrity layer detects it before deployment. When the learned model
exhibits inconsistent treatment of different road users, the deviation function flags it. Coping intercepts can adjust behavior in real time when the learned
model's output would deviate from normative standards. The system drives as the learned model suggests, subject to normative governance from the
integrity layer.

The structural requirement

comma.ai demonstrated that learning-based driving produces natural, capable vehicle control at consumer-accessible cost. The structural gap is the
normative layer that learning alone cannot provide. Integrity coherence as a computational primitive gives learned driving behavior a persistent ethical
governor: the system that maintains normative state does not merely drive like a human. It drives like a human whose ethical consistency is continuously
monitored, tracked, and self-corrected.

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
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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.

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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