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Manufacturing quality control determines whether products meet specifications before reaching customers. Human quality inspectors earn certification
through training and demonstrated competence on specific product types and defect categories. AI quality systems are deployed based on aggregate
detection metrics without product-specific competence validation or continuing performance monitoring. Skill gating applies the quality certification
framework to manufacturing AI, requiring demonstrated competence on each product type and defect category before the system earns inspection
authority, with regression detection that catches declining detection accuracy before defective products reach customers.

Quality inspection as a certified capability
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Manufacturing quality standards require that inspectors be qualified for the specific products and defect types they evaluate. An inspector certified for
surface finish evaluation may not be qualified for dimensional inspection. A visual inspection expert may not be qualified for functional testing. Quality
management systems like ISO 9001 require documented competence records for personnel performing quality-affecting activities.

AI quality inspection systems bypass this competence framework. A visual inspection system is deployed based on aggregate performance on training
data. It inspects all products on its line regardless of whether it has demonstrated competence on each product variant and defect type. A new product
variant introduced to the line is inspected by the same system without validation that the system can reliably detect the defect types specific to the new
variant.

The consequence is quality escapes: defective products that pass AI inspection because the system was not competent to detect the specific defect type.
These escapes are often discovered at the customer, the most expensive point to discover a quality failure. The aggregate performance metrics that justified
deployment may not reflect the system's competence on the specific product and defect combinations that matter for a particular production line.

Product-specific inspection certification
Skill gating structures quality inspection capability around product-defect pairs. The system begins with monitoring capability: observing production and
flagging potential anomalies for human review. Autonomous inspection authority is locked behind evidence gates that require demonstrated competence
for each product type and defect category.

To earn inspection authority for surface defects on a specific product type, the system must demonstrate detection accuracy on a validated set of samples
including examples of each relevant defect type at various severity levels, defect-free samples that test the system's false positive rate, and borderline cases
that test the system's threshold calibration. The evidence gate validates that the system's performance meets the quality requirements for that specific
product-defect combination.

When a new product variant is introduced, the system does not automatically have inspection authority for it. A product-specific certification process
evaluates the system's performance on the new variant before autonomous inspection authority is granted. Until certification is earned, the system can flag
anomalies for human review but cannot make autonomous accept/reject decisions on the new variant.

Regression detection for quality maintenance
Manufacturing quality performance can degrade over time due to changes in raw materials, process drift, lighting condition changes, sensor degradation,
or shifts in the defect population. Regression detection monitors the system's inspection performance continuously against each certified product-defect
pair.

When detection accuracy for a specific defect type declines below the maintenance threshold, the system's inspection authority for that defect type is
suspended. Products with potential defects of that type are routed to human inspection until the system's competence is restored. The regression may be
caused by a system issue that needs correction or by a process change that has altered the defect characteristics beyond the system's trained capability.

This targeted regression response is more efficient than withdrawing the system from all inspection when one capability degrades. The system continues
performing autonomous inspection for all product-defect pairs where its competence is maintained while routing specific types to human inspection where
regression has been detected.

Quality governance for manufacturing
For manufacturers operating under quality management systems, skill gating provides the competence governance framework that quality standards
require. Certification tokens document which product-defect pairs the system is authorized to inspect, when each certification was earned, and the
evidence that supported it. Quality auditors can verify that the system's inspection authority matches its demonstrated competence.

For quality managers, skill gating provides visibility into the system's competence across its inspection scope. Rather than relying on aggregate statistics,
the quality manager sees competence metrics for each product-defect combination, regression alerts for declining capability, and certification status for
new product introductions.

For manufacturers, skill-gated quality inspection reduces quality escapes by ensuring that the AI system's inspection authority is bounded by demonstrated
competence. Products are inspected autonomously only when the system has proven it can detect the relevant defects at the required accuracy. The result
is more reliable quality inspection that maintains the competence standards that quality management systems require.

LLM & Skill Gating All 21 steps →

The model proposes. The agent decides.

Primary Technical Disclosure
○ AI-Mediated Curriculum and Progressive Capability Unlocking Using Semantic Performance States
Secondary Technical
○ LLM as Structurally Untrusted Proposal Generator○ Mutation-Validation-Arbitration Pipeline○ Hallucination Prevention via Structural Starvation○
Trust Weight Calibration and Decay○ Evidence-Based Capability Gating○ Certification Token Generation○ Narrative State and Personality Architecture○
Skill Regression Detection and Capability Revocation○ Arbitration as Semantic Event○ Structural Starvation Composability○ Multi-Turn Memory
Isolation○ Curriculum Engine Progressive Unlock○ Multimodal Evaluation Pipeline○ Multimodal Anti-Gaming Substrate○ Professional Skill Gating
Applications○ Embodied Skill Gating○ Biological Identity Skill Binding○ Security and Drift Detection Layer○ Validation Feedback Asymmetry
Applications (General)
○ Enterprise AI Progressive Deployment Through Earned Capability○ Educational Platform Competency Through Structural Certification○ LLM and
Skill Gating for Medical Licensing○ LLM and Skill Gating for Legal Practice Certification○ LLM and Skill Gating for Aviation Pilot Training Systems○
LLM and Skill Gating for Financial Advisor Certification○ LLM and Skill Gating for Cybersecurity Skill Progression● LLM and Skill Gating for
Manufacturing Quality Systems
Applications (Specific)
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○ Duolingo's AI Unlocks Content, Not Capability○ Khanmigo Tutors Without Skill Gates○ Coursera Certifies Completion, Not Competence○ GitHub
Copilot Suggests Everything It Can Generate○ Pearson Assesses Knowledge Without Gating Capability Progression○ Chegg Provides Answers Without
Gating Understanding○ Grammarly Corrects Writing Without Gating Writing Skill○ Photomath Solves Problems Without Building Problem-Solving
Skill○ Century Tech Adapts Content Without Structural Skill Gates○ Squirrel AI Diagnoses Gaps Without Gating Progression
LLM & Skill Gating overview →
AQ
deterministic
autonomy

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.

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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